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• is easily set up and adjusted to the patient. 
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in more tlian 1180 cHnical reports since its introduction Iiy Abbott in 1931 . 
Comingymm and for every corner of tlic globe in which modem surgery 

is practiced^ lhr«c reports cover ever)' pha^c of the use of Pentothal Sodium_ 

indications, contraindications, advantages, disadvantages and techniques 
of administration. • Ailvantages that have made Pentothal Sodium the 
anesthetic of choice in many opernthe procedures: simplicity of equipment, rapid 
induction ivilhoiit anxiety on the part of the patient, short and pleasant recovery 
period, fewer postoperative complications, and freedom from fire and explosion 
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nn adjvmct to Pentothal Sodium, 
rUBOCURARINE Chloride, Abbott 

. supplied in 10-cc. and 20-cc. 

Is, each cc. representing 
mg. of d'lubocurarinc 
liloridc penlaliydralc. 

Send for literature. 



(STERILE THIOPENTAL SODIUM, ABBOTT) 


for intravenous anesthesia 


(In writing to advertisers, please mention the joumal—it helps.) 


THE JOURNAL OF UROLOGY 


IE JOURNAL OF UROLOGY 

submitted for publication and communications concerning editorial 
uld be sent to Dr. J. A. Campbell Colston, Brady Urological Institute, 
ms Hospital, Baltimore 5, U. S. A. 

)f articles will be furnished to contributors when ordered in advance. A 
g cost of reprints, with an order slip, is sent with proof. 

■NAL OF Urology is issued monthly. Two volumes are issued each year 
January and July. 

dence concerning business matters should be addressed to The Williams & 
npany. Publishers of Scientific Books and Periodicals, Mount Royal and 
mues, Baltimore, U. S. A. 

on price: $5.00 per volume. For coimtries outside the Postal Union (North 
merica and Spain), add 50 cents per volume, for delivery. 
r copies lost in the mails must be received within 30 days (domestic), 
ddress must be received within two weeks of the date of issue. 
riptions and renewals are entered to begin with the first issue of the current 
lould any issue of the current volume be out of print at the time the sub- 
ier is received, the pro-rata' value of such numbers will be credited to the 
, and the renewal invoice therefore adjusted accordingly. 
ons should be renewed promptly —To avoid a break in your series, subscrip- 
be renewed promptly. The publishers cannot guarantee to supply back 
ated renewals. 

071 S, new or renewal, should be sent to the Publishers or to Agents listed 


AGENTS 

>r Amlralia: Angus & Robertson, Limited, 89-95 Castlereagh Street, Sydney, 
v the British Empire, except Australia and Canada; BailliSre, Tindall & Cos, 
8 Henrietta St., Covent Garden, WC. 2, London, England. 

V Canada: Wm. Dawson & Sons Ltd., 70 King Street East, Toronto. 


PUBLISHED MONTHLY BY 

THE WILLIAMS & WILKINS COMPANY 

Publishers of Scientific Books ami Periodicals 
BALTIMORE-2, U. S. A. 


Medicine, Journal of Urology, Journal of Pharmacology and Experimental Therapeutics, American Journal 
icine. Journal of Immunology, Journal of Industrial Hygiene and Toxicolo^, Quarterly Review of Biology, 
•riology. Chemical Reviews, Soil Science, Social Forces, Journal of Orgamc Chemistry, Occupational Therapy 
tuThe American Journal of Clinical Pathology, Journal of Physical Chemistry, Philosophy of Science, Bacterio- 
Gastroenterology, The Journal of Investigative Dermatology, Obstetrical and Gynecological Survey, Plastic 
e Surgery. 


(In writing to advertisers, please mention the journal—it helps.) 






a bright l®0(JlAIi’ 








and a clear solution. 


‘ injection, Neo-Iopax* 

'•'. ‘ ■ / urogram” lliat permits accurate 

I* solution./ diagnosis, but also significant free* 
/' dom from severe systemic reactions. 
Sterile, crystal clear and containing no for- 
cigii particles, Neo-Iopax has justly earned its 
enviable record for relative safety among uro- 
graphic agents. 

NEO-IOPAX* 

{brand of sodium iodometliamale) 

When retrograde pyelography is indicated, Neo-Iopax will also be chosen 
because it is ponirritatlng to delicate urinary tract membranes. 


COKPORATION - BLOOMFIELD, N. J. 




THE JOURNAL OF UROLOGY 




\ 




avoids price-buying penalties 

When applied to a fine precision instrument, “quality” im¬ 
plies the Use of the best hasie materials, workmanship of 
unsurpassed skill, and superior methods and facilities essen¬ 
tial to quality production. 

Obviously, a superior quality instrument costs more to 

produce_and such quality logically justifies a nominally 

gi cater selling price by virtue of llie longer and more satis- 
factors’ ser\'ice assured. 
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recpiiring interstitial radiation. The Composite Radon Seed is the 
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antisepsis tvithoat 
disteessing the patient 




Comprehonsivo clinical evidence establishes that 
MANDtUMIHE (methenamino mandelate) is eifective against 
Escherichia coti, Staphylococcus aureus and albus, and 
certain streptococci. Comparative studies indicate its 
bacteriostatic and bactericidal effectiveness to be approx¬ 
imately the same as that of the sulfonamides or strepto¬ 
mycin . 

Because HANDEIAMIKE therapy is exceptionally well tolerated, 
patients willingly adhere to the prescribed regimen. 

louci. Adequate dosage is important; for maximum effect, 
adults should take 3 or 4 tablets t.i.d.; children in 
proportion. 

Complete literature and samples sent to physicians on : 
request. 
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• Has wide antibacterial range 

• No supplementary a<ndiiication required (except 
when urea«splitting organisms occur) 

• Little or no danger of drug-fastness 

• Is exceptionally well tolerated 

• Requires no dietary or fluid regulation 

• Simplicity of regimen—3 or 4 tablets t.i.d» 
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Includes CJjapters on 
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Pre- and Post-operative Care Carcinoma of the Prostate and Bladder 

Retropubic Prostateaomy Anesthesia 
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215 pages 163 illustrations $7.00 
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safety. 

Accurate dosage is assured 
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RADIUM CHEMICAL COMPANY • Inc. 
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materials. Each forceps possesses the inherent strength 
and durability characteristic of A.C.M.I instruments. 




Turell biopsy 
forceps 


Yeomans rectal 
biopsy forcops 



A C M.l cervical 
8c rectal punch 





Alligator forceps 


Articulating parts function smoothly and 
precisely. Exterior surfaces are machined 
and polished to a satin smoothness, permit¬ 
ting direct introduction of the instrument 
(as indicated) without resort to a sheath. 

WRITE FOR LITERATURE DESCRIPTIVE 
or THE MANV OTHER TYPE FORCEPS. 




Porlion of lumor 
aboul to be removed 
by ^ra^pmg forcep 
for microscopic 
examination 


Tumor in 
bladder 


ESTABLISHED IN 1900 


BY REINHOLD H WAPPIER 


Frederick i Woliace, Pret 


. ..CVT. Aur 1^ I O I I new Y0RK*59, N Y. '-^ 


1241 LAFAYETTE AVE 


I 





1 11 



I ACMI 

j Woven Ureteral Catheters 
Serve fetter 
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^tade better 


Q uality of construction 

i<: never more es<;ential for flawless 
performance than in ureteral catheters. 
Meticulous uroloftists prefer ACMI woven 
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Physical Perfection: The y’rc nylon 

I ^ woven to prevent moisture absorption that 
\raitiht constrict the lumen; and finished with 
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original propcrtics.'X-ray opaque material 
is cv'cnly distributed. The result is— 
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drainage.-They have just the right flexibil¬ 
ity; and thcir'^slippery surface when moist 
permits readylintroduction. Graduation 
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si/c markings clearly printed); and arc 
available m X-ray, non'X-ray, graduated 
and non-graduated styles; and with a V’nri- 
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ETIOLOGY AND JIANAGEMENT OF RENAL LITHIASIS* 
enVOU-ES C. HIGGINS 

From the Cleveland Clinic, and the Franh B. Bunts Educational Institute, Cleveland, 0. 

Tlic investigation of the ctiologic factors associated iWth the formation of renal 
calculi has been stressed vlth increasing frequency by urologic surgeons in recent 
years. 

In view of the lugh incidence of recurrent calculus formation in the past, it is 
appreciated that the surgical removal of the calculus is but one phase in the 
management of the patient with renal lithiaais. 

Unless the eausative factor or factors are ascertained in each patient and 
corrected, a high incidence of recurrent calculi -n-ill ensue. 

An extensive preoperative investigation is essential to determine the etiologic 
factors in each case. This will permit their correction or eradication prior to 
operation, during the operative procedure or in the period of postoperative ob¬ 
servation. Only by such study and corrective steps can the morbidity of this 
disease be lowered. It is generally agreed that no single etiologic factor is the 
causative agent in the formation of all renal calculi. 

During the period of prooperative study we believe the following contributing 
factors merit investigation. 

VITAMIN A DEFICIENCT 

Clinical and e.xperimental observations have demonstrated the relationship 
between stone formation and the absence or deficiency of certain essentials in 
the diet. “Stone areas", geographic regions in which urinary calculi are unusually 
prevalent, have been reported in many countries, namely India, China, Russia, 
Siam, England and France. From an analysis of the diet peculiar to these localities 
it is evident that the inhabitants subsist on fare which is deficient in certain 
essentials or poorly balanced in acid and alkaline asli foods. Several authors have 
emphasized the deficiency of vitamin A in the diet of the people in these regions. 

In the e.xperimontal laboratory I have been able to produce stones similar in 
their cheim'cal constituents to those observed in patients, by maintaining the 
animal on a diet deficient in vitamin A for an extended period of time and vary¬ 
ing the constituents of the diet. 

The following types of renal calculi have been produced:’ 

1) Stones composed of phosphates with traces of carbonates in the white rat. 

2) Stones composed of carbonates with traces of phosphates in the white rat. 

3) Oxalate calculi in rabbits. 

4) Uric acid calculi in the Dalmatian dog. 

5) Stones composed of the acetyl salts of sulfonamides in the rabbit. 

Clinically, a cystine calculus in the kidney of a boy was dissolved by the use of 

the alkaline ash diet, a new calculus was formed by placing him on a vitamin A 

> Head at annual meeting, Northeastern Section, American Urological Association, 
Seigniory Club, Province of Quebec, Canada, October 14,1948. 

* Higgins, G. G.: Renal Lithiaais. Springfield, Ill.: Charles C. Thomas, 1943. 
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dencicncy, high purine diet, and tl.e newly formed stone undenvent dissolution 
When the alkaline asli diet was resumed. 

Long and Pyrah=* stated that 40 per cent of their patients showed subnonnal 
dark adaptation, 

^ Erickson and Feldman^ observed that of 25 patients with urolithiasis, 24 had 
disturbed dark adaptation which varied from a mild to severe degree. In a pre¬ 
viously reported scries wc noted that 48 per cent had subnormal daric adaptation. 
Studies for vitamin A deficiency should be made in cases such as these. 

In 1934 Barney and Mintz' reported a scries of cases in which the diagnosis 
of hj’pcrparathyroidism had been substantiated by surgiciil intervention. In 11 
or 61.1 per cent of cases, calculi were observed in the urinarj' tract. They con¬ 
cluded that hyperparathyroidism is responsible for from 4 to 5 per cent of the 
cases of renal lithiasis. In approximately 70 per cent of the cases of h}'pcrpara- 
thyroidism, stones may be present, and in about 38 per cent the patient may 
have demonstrable pathologic changes in the bones and urinary tract. 

Braasch® found that h>’pcrparath 3 Toidism was the etiologic factor in less than 
0.2 per cent of the cases at the Mayo Clinic. 

Sangree,' in a renew of 50 consecutive cases of renal and ureteral calculi, observed 
1 patient with a parathyroid tumor. In a prc\'ious series I reported that liyper- 
parathyroidism was confirmed b.v operation in O.G per cent of our patients with 
renal calculi. Although the evidence cited bj"- Barney and Mints is higher than we 
have obsen-ed, I am of the opinion that the actual incidence of hypcrparathjToid- 
ism is higher than urologists have presumed in the past. An intensive study should 
be made in all patients with renal lithiasis to rule out the possibility of hyper¬ 
parathyroidism as a causative factor. The level of serum calcium and serum 
phosphorus in the blood should alwa 3 ’’S be determined. If there is an elevation of 
the serum calcium and a lowering of the serum phosphorus additional studies of 
calcium balance are indicated, A Sulhowiich test detects the gross presence or 
absence of hj^pcrcalcinuria, while roentgenologic suiamy may reveal bone lesions 
compatible with the diagnosis of hj^perparathyrodism. If such a diagnosis is 
established, exploration of the parathyroid glands is advisable for the removal of 
a tumor, which is usually an adenoma. 


CAnCIUM EXCRETION IN THE URINE 


A study of the excretion of calcium in the urine should be a routine procedure. 
Various factors may influence the c-xcretion of calcium. First, varying the inges¬ 
tion of calcium and phosphorus, second, varying the intake of vitamin D, and 


= Long, li. AND Pyrab, L. N,; Role of vitamin A deficiency in etiology of renal calculus. 

Brit. J. Urol., 11:216-2.32,1939. . ^ 

* Ezickson, W. J. AND Feldman, J. B.: Signs of vitamin A deficiency in eye correlated 
with urinary lithiasis; report of clinical studies and investigation of 25 patients. J. A. M. A,, 

^°^‘’Ba?^y7j’ Mintz, E. R.: Some newer conceptions of urinary stone formation. 

Br^c^f.^W.'^F.^AND^Fou^ G. S.: Postoperative results of nephrolithiasis. J. Urol., 

^^*7^^grco,^I-L k.: Management and prevention of renal and ureteral calculi. J. Urol., 
69 : 842-845, 1948. 
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third, varj'ing the acidity of the acid ash in tlie diet. On a normal diet approxi¬ 
mately 200 mg. of calcium is excreted in the urine daily. 

The excretion, wlien the diet is low in calcium and phosphorus and the ash is 
neutral, varies between 95 to 145 mg. Wien, however, the intake of calcium and 
phosphorus in increased, the axcretion of calcium may attain 300 mg. daily. 

Flocks* has observed that many patients who have, or have had, urinary cal¬ 
culi may show a high urinary calcium axcrction while the blood calcium and phos¬ 
phorus levels arc normal. The e.xact cause of this increased excretion of calcium 
is obscure. In Floclcs’ scries these comprise GO per cent of patients with calcium 
stones. Thirtj'-five to SO per cent show a normal or low urinary calcium. 

Riegel, Royster, Gislason and Hughes’ in a study of 15 patients with urolithi¬ 
asis observed that 14 (93 per cent) had a definite increase in the renal e.xcrction 
of calcium. HiTicrparathyroidism had been excluded in the 15 patients. Of the 
14 cases with an increased excretion of calcium in the urine, 7 (50 per cent) had 
impairment of renal function, while the remaining 7 patients had normal renal 
function. 

We have previously cited the presence of hj'percalcinuria in some patients ■with 
renal lithiasis, especially in the presence of impaired renal function, and stressed 
that hypcrcalcinuria per so is not a reliable sign of hyperparathyroidism. It is well 
known that the acid ash diet increases in certain individuals the excretion of 
urinary calcium and also increases the solubility of the calcium salts being ex¬ 
creted in the urine. In normal indiidduals with a wide variation in the diet, the 
quantitative excretion of calcium in the urine is relatively small. 

INFECTION 

The relationship behvecn urinary tract infections and calculus formation is 
evident from a review of our clinical cases. In 100 cases of recurrent renal calculi, 
previously reported, infection was present in 54 of 72 patients with recurrent 
unilateral stones, and the culture was sterile in 18. 

In this series thenumber of patients in whom the culture of theurinewas sterile 
is relatively high. In several eases recurrent stones were very small. Urinary anti¬ 
septics had been administered in 9 instances. In the group of 28 patients with 
bilateral recurrence, infection was present in the kidnej’s in 23 cases and the cul¬ 
ture of the urine was sterile in 5. The staphylococcus in pure or mixed cultures 
was the predominating organism, and the Proteus organisms occurred second in 
frequency. 

In 1932 Bugbee” demonstrated the relationship between pre-existing pyelo¬ 
nephritis and the formation of renal calculi. A definite histoiy was elicited in 23 
of 29 patients with kidney stones. In 17 patients treatment had been administered 
during initial attack, while in the remaining 6 cases other physicians had treated 
the infection. At the time the patient was first observed with pyelonephritis roent¬ 
genograms revealed no calculi, but stones subsequently developed in all instances. 

' Flocks, II. H.: Prophylaxis and medical management of calcium urolithiasis. J. Urol., 
44: 183-190, 1940. 

• Riegel, C., Royster, H. P., Gislason, G, J. and Hughes, P.B.:J. Urol., 67:192-195,1947. 

Bugbee, H. G.: Recurring pyelonephritis as etiological factor in nephrolithiasis. Tr. 
Am. A. Genito-Urin. Surg., 2B: 121-131,1932. 
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stole cases m tins senes is undoubtedly higher than 20 per cent indSne that 

uic.i“' ^Tor s 

steriler49t'::L“ “ ‘--"-'vos 

Brown and Earlam” have stated that IS per cent of the bacilli which infect the 
u^ary tract and 40 per cent of the strains of Staphylococcus albus W he 
property of splitting urea. 

Complete bacteriologic studies are essential. These include a gram stain of the 

glucose-brain broth. In each case it 
^ould be determined if the organism possesses the power of splitting urea. Onlv 
by such study can the correct chemotherapeutic agent be employed. 


FOCAL INFECTION 

In 1921 Rosenow and Meisser'^ demonstrated the specificity of the strepto¬ 
coccus to produce urinary calculi. Tlicy inoculated the pulp of the teeth of 6 
dogs with streptococci isolated from the urine of patients wth calculus disease 
Follmving this calculi developed in the dogs, and the streptococci were isolated 
from the urine. In \iew of tliis work I believe foci infection should bo eradicated 
during the period of postoperative observation. 


STASIS 

In certain instances, stasis is definitely associated -with the formation of renal 
calculi. Stasis is conducive to sliifting the pH of the urine to the alkaline side and 
produces a fertile field for bacterial growth. Stasis may be demonstrated by intra¬ 
venous urograms made prior to operation, thus forewarning the surgeon to re¬ 
move or correct the causative factor at the time of surgical intervention. Like¬ 
wise, similar studies should be made before the patient is dismissed from the 
hospital to determine whether or not stasis has been eliminated. 


METABOLIC DISEASES 


Gout is a metabolic disease in which excessive amounts of crystalloids may be 
present in the urine. The patient may form a renal calculus or experience frequent 
episodes of colic due to the passage of small stones or showers of uric acid crystals. 
Other clinical manifestations of gout, as painful joints, need not be associated 
with the formation of uric acid calculi. Routinely a microscope examination of 


» Harrington, H. L.t Clinical study of 480 cases of urinary lithiasis. J. Urol., 44: 607- 
619,1940. . , , 

Lett, H.: On urinary calculus, with special reference to stone in bladder. Brit. J. Urol., 
8: 205-232, 1936. 

1* Brown, H. K. L. and Earlam, M. S. S.: ^lation of prolonged immobilization and 
urinary tract infection to renal calculus formations. Australian and New Zealand J. Sure., 
S: 157-171, 1933. . , . . , . 

Kosenow, E. C. and Mcisser, J. G.: Nephritis and urinary calculi after production of 
chronic foci of infection. J. A. M. A., 78:266-267,1922. 
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the urinary sediment for uric acid crystals and urates is advisable. Normally 0.3 
gm. to 1.2 gm. of uric acid is c.vcrctcd daily, the amount being influenced by the 
diet. A blood uric acid determination is made in each case. Such infonnation is 
essential if dictarj’ management is instituted during the period of postoperative 
observation. 

ersTiNuniA 

Cystinuria is a familial disease caused by derangement of intermediate protein 
metabolism. Normally, cystine is oxidized completely and the suKur is excreted 
as sulfate. It has been stated that 2.5 per cent of patients with cystinuria develop 
calculi. We have obsen’cd 9 patients wth renal calculi composed of cystine. In 
1925 Seeger and Kearns'® collected 181 eases of cystinuria, 124 of which were 
complicated by calculus disease. 

The cystine may be found in the urine partly in solution and also in crystalline 
deposit. Microscopic study of the urine for cystine crystals is essential. Accurate 
diagnosis is of especial importance in cystine calculi, as they are quite amenable 
to dissolution by utilizing the alkaline ash diet. 

OXALUniA 

Approximately 12 to 30 mg. of oxalic acid which has an exogenous and endoge¬ 
nous source is o.xcretcd in the urine daily. 

Examination of the urine may reveal calcium oxalate crystals in the presence 
of oxaluria. The reaction of the urine may be cither acid or alkaline. In view of 
the exogenous source of oxalates their precipitation may be minimized by the 
restriction of foods ■nnth a lugh oxalic acid content. 

XANTHINURIA 

In 1934 Ivretscluncr'* collected a series of 15 xanthine calculi and added an 
additional case. Wo have observed 2 patients with xanthine renal stones. Uric 
acid is the most important purine in the urine and 30 to 50 mg. of purine bases, 
xanthine, hypoxanthine, guanine and adenine are also present. Obviously pre¬ 
cipitation of such salts in the urine can be minimized by dietary management. 

rHOSPHATUnlA 

Three types of phospbaturia occur: 

1) Temporaiy phosphaturia produced by an over abundance of foods with an 
excess alkaline ash or medication. 

2) Permanent infected phosphaturia due to the presence of urea splitting 
organisms. 

3) Permanent noninfected phosphaturia of unknown cause. 

It is thus evident that an intensive preoperative investigation is necessary in 
order to correct or eliminate the causative factors responsible for stone formation. 
It also infers that no single etiologic factor is responsible for the formation of all 
renal calculi. 

** Seeger, S. J. AND Kearns, W.M.:Cystinuric lithiasis. J. A. M. A., 86:4-7,1925. 

“ Kretschmer, H. L.iXanthin calculi; report of a case and review of literature. J. Urol., 
38:183-193, 1937. 
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J ^ surgical management of patients with renal 

calcuh IS advisable. In view of the morbidity of this disease and the high incidence 
of recurrence or fonuation of a stone in the opposite kidney reported by some 
nulhoi-s, con.'^orvntive renal .surgen* is advisable. 

In past yoar.-^ nephrectomy was advocated frcriuently for patients in wliom to¬ 
day a more extensive nephrotomy would be performed. TJiis is not to be criticized 
or condemned, since the newer urinary antiseptics were not available at that 
tunc. Infections of the urinary tract that may be readily eradicated today by our 
newer chemotherapeutic agents proved in the past to be resistant to theavaUable 
therapy. Thus recurrent stones formed and eventually resulted in destruction of 
the kidney. 

The majority of calculi confined to the pelvis of the kidney may be removed 
by pyclolithotoray. In certain instances the stone can not be c.xtracted through 
a simple linear incision in the pelvis of the kidney. In such cases the pydlotomie 
elargic of Marion^* or the inferior p.vclolithotomy technique recommended by 
Zuckerkandl'® may be employed. It is not necessary to deliver the kidney into 
the loin. By careful di.=scclion the operation may be carried down to tlic posterior 
aspect of the renal pelvis and adequate exposure secured with fle.viblc retractors. 
Thi.s procedure minimizes traumatizing and m.anliandling the Iddncy. E.xccpt in 
the presence of pronounced infection the incision in the renal pelvis is closed with 
000 plain catgut. Prolonged urinarj' drainage is conducive to the introduction of 
a staphylococcus infection, regardle.s.s of meticulous care exercised in dressing the 
wound. The role of the .stapiiylococcus, especially if it possesses tlie power of 
splitting urea in the formation of recurrent renal calculi, is well recognized. 

Nephrolithotomy may be required and should be as conservative as possible. 

In 1939 we demonstrated in the c.xpcrimcntal laboratory that immediate bleeding 
is less profuse and that less danger c.xists of infarction and atropliy of the renal 
parenchjTna, when the incision in the parcnchjmia is made with a cutting current. 

A No. 18 catheter is inserted down into the kidney pelvis through the cortex for 
drainage, irrigation and removal of retained clots. Extensive nephrotomies for 
the removal of unilateral or bilateral slag-horn calculi can now be safely advo¬ 
cated. 

During the last 10 years several reports recommending calycectomy have 
appeared in the literature. I believe this to be too radical a procedure for uncom¬ 
plicated renal calculi. A heminepbrectomy may be advisable in the presence of a 
pyocalyx associated with a stricture of the infundibulum. It may also be indicated 
in a kidney with two pelves in which one part of the kidney has been destroyed 

by infection. , , , 

Several approaches are therefore available for the removal of a calculus from 

the kidney. The operation accomplished by a minimal amount of trauma to the 
renal parenchjmia is preferable, 

POSTOPERATIVE MANAGEMENT 

1) Maintenance of large fluid intake and output. (Distilled water for 1 year.) 

2) Eradication of infection in the urinary tract. 
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3) Elimination of foci infection. 

4) Elimination of stasis. 

5) Correction of metabolic diseases. 

0) Largo amounts of vitamin A. 

7) Exploration of parathyroid glands if hj^perparathyroidism is present. 

8) Dietarj’ management. 

The dietary routine to bo advised is governed by the ehemical constituents of 
the calculus, the ciystals obscived in the urine and the blood chemistry findings. 
It is definitely influenced by the pll of the urine and is utilized to maintain the 
crj’stalloids responsible for the formation of the calculus in complete solution. 

By maintaining the salts in complete solution, precipitation and formation of 
accumulations of ciystalloids are prevented, thereby eliminating a requisite neces¬ 
sary for the formation of renal calculi. In instances in which the pH of the urine 
cannot bo controlled by diet due to the presence of co-existing infection, especially 
the urea-splitting strains, the diet is of little value until the infection is eradicated. 
The mere prescribing of the diet is inadequate. The patient should be advised to 
check the pH of the urine daily and present the reports at monthly intcnmls. 
This permits adjustment of the constituents of the diet by the dietitian in order 
to maintain the pH at the desired level. 

For calculi composed of phosphates and carbonates the high vitamin A acid 
ash diet is utilized. 

In general the pH of the urine is maintained betwen 5.2 and 5.4 whore the 
phosphates and carbonates arc maintained in complete solution, thus keeping the 
urine free from crystals or sediments which precipitate in alkaline urine. AVe 
prefer to dotormino the pH of the urine in the individual patient in order to judge 
the point at which the salts arc maintained in complete solution as some degree 
of individual variation occurs. 

For uric acid, cystine and xanthine calculi, the high vitamin A alkaline ash 
diet is prescribed. The pH of the urine is shifted to a point where these salts are 
not precipitated in the urine and at the same time the alkaline salts are main¬ 
tained in solution. Foods with a high purine content are also restricted for patients 
■with uric acid c.alculi to minimize the amount of uric acid and urates available 
to be precipitated in the urine. 

Wlien the stone is composed of oxalates, foods with a high oxalic acid content 
are restricted. O.xalates precipitate in urine the pH of wliich may be acid or 
alkaline. To increase the solubility of the calcium salts the pH is maintained 
slightly on the acid side. By this routine we have reduced the incidence of re¬ 
current renal calculi from 10.9 per cent to 4.2 per cent. 

The management of a patient with renal lithiasis is a complex problem of which 
surgery is but one phase. Failure to give attention to etiologio factors will inevi¬ 
tably result in a high incidence of recurrent calculus formation. Familiarity with 
all phases of calculus disease, close adherence to the Icnown concepts of stone for¬ 
mation, and measures to prevent recurrent lithiasis will be rewarded by a lessened 
incidence of calculus recurrence. 



u. JofitSAi, (>r 
i!. C2, Xf>, 4, Ottol'^r Iftj 
f'r,\!ej !•) tr.S..4. 


PRULiRY RENAL ACTINOMYCOSIS^ 

KDGAIl liAIlON AKn LIXO J, AUDUINO 


The tenn primao’ renal actinomycosis may bo misleading, inasmuch as it is 
bvwus that the organism cannot reach the kidney without first having pcnc- 
•aled the body by one of several routes. The organism may enter the body 
irough the mouth (causing apical abscc-sses of the teeth), the lung, appendix, 
jcum, ascending colon, or the lower urinary' tract. In many respects, actinomy- 
o.si.s is similar to tuberculosis in its distribution and manner in which the organ- 
ixx rcirche.s the kidney. Just as in tuberculosis, primary renal infection is always 
elicved to have a portal of entrg elsewhere. It is conceivable that the point of 
ntry of the organism may .*;how no active le.sion, or tljc iesion may be transient 
nd heal before renal invol\'cmcnt becomes apparent. Primary' renal actinoray- 
osis should include those cjiscs in which the disease is limited to the kidney, 
(though the kidney may be the focus for subsequent metastatic lesions. Primary 
,r isolated renal actinomycosis is amenable to surgical treatment and has a favor- 
blc prognosis, whereas generalized actinomycosis is almost uniformly fatal, with 
ho present methods of treatment. It is usually found as a largo solitary lesion, 
vhcreas the secondary tATJC may show multiple small foci and is frequently 
ulateral. 


Case reports of primary' renal actinomyscosis have been published by Israel 
2 casc.s), Kleinschmidt, Kretschmer and Hibhs, Stanton, Kellock, Kunith, Ilacie, 
khneider, Prins, I^fathd, Nc\imann, Peacock, Polayes and Ledorcr, IQndall, 
Sari, Beregoft, Abbott, Kimball and Haining, Pinner, Hunt and Mayo, Moore 
ind Topper, Rccht, Bedma and Pavlika, SixJ, Cohen, Levin and Andrew. 

The disoa.se occurs at all ages, with a slightly greater incidence in males. Actino- 
nycosis bovis can he saprophj'tic in the body and may gain admission through 
jhe previously rnentioned avenues. Renal involvement occurs by direct extension 
rom contiguous structures, or through the blood stream. Its occurrence follow- 
ng appendectomy is too frequent to be coincidental. Frequently, there is the 
listoiy of a persistent fistula and of renal involvement months or years later. 
Retroperitoneal extension downward from the lung or upward from the appen- 
liceal or cecal region may' occur, with or without renal involvement. Infection of 
the kidney may be secondary to a vertebral lesion with abscess formation. 

Actinomyces bovis is a facultative anaerobe which can be cultured nith diffi¬ 
culty The varieties found on bay and grass are generally aerobic and conse¬ 
quently are not likely to be those responsible for actinomycosis. The colomes 
tr sulphur granules in pus may be as large as 200-300 mu. in diameter with axial 
club shaped filaments at the edge. Gram stain reveals gram-positive, branching 
granular mycelia traversing the colony. The bulk of the colony, and the clubs, 
however, are gram negative and eosinophilic. 


il^ad at annual mooting, Mid-Allantic Section, American Urological Association, 
V?ashington, D. C., Mwch 21,1947. jyjgjjcal Director, Veterans Administration who 
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Actinomycosis is a chronic, suppurative disease characterized by multilocu- 
lated abscess formation and proliferation of fibrous and granulation tissue. As 
the process advances, there is induration of the involved tissues ■n-ith ultimate 
degeneration and necrosis. The lesion may involve the entire kindey or may be 
localized to one segment or pole. Rarely, the lesion as a ivhole may soften and 
discharge its pus into the pelvis. Renal actinomycosis may start as a circum- 
scribed lesion which progresses to a chronic carbuncle, later perforating to form 
a paranephric or perinephric abscess. The original lesions may occur as pyelone¬ 
phritis, pyonephrosis, or in single or multiple cortical foci. With the formation 
of a perinephric abscess, the localizing clinical S 3 Tnptoms appear. Multiple fistulas 
with an intercommunicating network of channels may present in the lumbar, in¬ 
guinal, femoral, gluteal, and thigh regions. There is a marked tendency to tissue 
destruction, such as bone, muscle and skin. Spontaneous healing of the renal 
lesion is unknown, and if the kidney is not removed surgically, the disease ulti¬ 
mately is fatal. 

hlicroscopic c.\amination reveals numerous pockets of pus consisting of poly¬ 
morphonuclear leukocytes and containing the actinomyces colonies. Surrounding 
the abscess is a zone of granulation tissue infiltrated with numerous phagoo 3 ’fes, 
containing fat, round colls, plasma cells, and numerous fibroblasts. Beyond this, 
there is a dense fibrous tissue zone which infiltrates, distorts, and destroys the 
renal parenchyma. Many of the cases have a history of renal calculus or pyelo¬ 
nephritis, and following operative or cystoscopic procedures, develop renal actino¬ 
mycosis. 

One of the earliest symptoms is low grade intermittent fever, later associated 
with rigors and sn-eats. There are alsoanorc.'da, loss of weight, a rapid pulse, vary¬ 
ing degrees of anemia, and leukocytosis. Later, localizing symptoms appear, in¬ 
cluding pain and tenderness in the costovertebral angle, upper abdominal 
rigidity, mass, edema in the lumbar region, intermittent hematuria, and pyuria. 
The voided urine, and that from the involved Iddney usually show hematuria 
and pyuria. Actinomyces may be found in the urine, but is seldom reported. The 
kidney may be enlarged, fixed, displaced, or rotated. A perinephric abscess may 
form with its characteristic roentgenographic changes. Sinus tracts may be de¬ 
veloped to the skin. Colonies of actinomyces may be seen in the pus as bright 
orange-yellow granules. In the absence of a draim'ng sinus, sulphur granules in 
the pus, or involvement elsewhere, the diagnosis of renal actinomycosis is practi¬ 
cally impossible and seldom suspected. Most cases are believed to be renal tumor, 
perinephric abscess, or tuberculosis, and cannot be differentiated clinically, except 
in the rare instance where actinomyces is found in the urine. The presence of 
fever is more in favor of infection than tumor. Tuberculosis of the kidney may 
be differentiated by finding acid-fast bacilli in the urine, and is not associated 
with perinephric abscess or fistulas. Suppurative pyonephrosis, carbuncle of the 
kidney, and pyelonephritis due to other organisms can be differentiated by iso¬ 
lating the responsible organism. In caries of the spine, characteristic bony changes 
may be seen. However, a survey of the literature revealed that almost all cases 
came to operation or autopsy with a diagnosis of either renal tumor or tubercu- 
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I'lr:. 2. Ibpilt kiiiimy, imiltilortiliiiod :ili«r.-'oo-s aa'l cicstnu'lloii of ron.il I 

livnia. . 

,lo., with (-(MPral ft.nntPiut. and a 

lemorrha-o (fif:. 2). On M-cliun, iho lower part of diameter, 

ar^re, i^•e^^ul;^r, multilofiilated ab.'-et-s inea.-miiiK . n . ^.pHow pus, 

('he aij‘-ee;^‘^ wa.< composed of numeroii.s small poeUe^ ,’•> enr in diameter, 
vitli firm intervenint? fis-ue; flie larper jtoekets varymK ‘‘'‘J'" /J. '.^^d rubbc''.'’ 
[’he absc'os^ wall bad a translucent grey a])pearance. juk % ‘ , calcspene- 

n consistency, d'hc pus was yellow, anti, in some tirea-s, rust ( 
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IriUtd the t;iamil.iti(m tis-ue Numcimis Milphui gianulcs \\cic foumi in the pus 
Micio-copic CMimiii ilion loipilcd o\len‘>i\c de^liiiction of icnal tissue with c\- 
toiiMie .diHC'-s fonnation 'Iho lallci tout imcd a pohnnorpliomitlcdi exudate 
with mimcious I line coloims of actinoniMC'. (hg 3) Thc'-e weic iiiegularly 
rounded m '■h ipe \ni-jing from almiit 50 to 300 mu Tlici stained witli cosin, 
forming a liomogcncotis mat witli smiounding ladiallv aiianged clubs Gram 
St nil icieilcd coirsoK granulai giain positiic delicate filaments traici'-mg the 
(oloin ’1 he mat and the (lulls weio glam nogiti\e \t the pciiphcij of the ab- 
s( ess numerous f it laden ph igoi\ tes, loiind cells, plasm i cells, and pohmorpho- 
mitleii leuioivtcs iinaded the dinse fibious tissue tniiiei Uhc lattei showed 
actiic fihiohlastic pioliferitioii '1 he blood vessels showed marked obhtciativo 
end irteiitis '1 he ]) ithologic diagnosis was iinal aclmomjcosis 

rromXcnembei JO, lOlti, and postopei itivdj until disehaige on Iiiniaiy 20 
1017 (thofoitv eighth poslopci itive d i\) the p iticnt icecned i total of appioxi- 



I le a Photoniicrograpli, showinR 2 colonics of actinomiccs from one of tiie ihscessos 
(Air Accession 1S12G3) 


match 20 5 million units of penicillin He also was gn on 2 hteis of mtiav enous 
glueosc daily the fust 5 postopciativc days Paionteral and oial multivitamins 
with lion thciapj weie prescribed libeially dining entiio hospitalization From 
November 20 to Dccemboi 2 he leceived I gm sulfadiazine 4 times a dav, and 
fiom Decembei 2 to lanuai'j 18 he w is given J gm each of sulfadiazine and 
sulfathiazole The patient walked aiound the foot of his bed, unaided on the 
first postoperativ e day, graduallj inci easing his activitj daily The tempeiature, 
which on admission spiked clailj fiom 98 T to 103 G F, fell to noim il 48 houis 
aftei opeiation and except foi a few miiioi tiansient elevations, lemamed normal 
since then Diainagc from the incision quicklv became scions and subsided 
Sutures and chains were all icmoved by the tenth postopeiative daj', and the 
incision was completely healed bj thetwentj first postoperative day Roentgen 
examination of the chest, taken on the eighth postopei ative daj, revealed com¬ 
plete disappcaianoe of the nodules pievioiish deseiibed On the eighteenth post 
operative day, a blood transfusion of 500 cc of citiated blood was given The 
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•Uirocytc coinif. which was 3,500,000 ])cr cu. mm., rose to 4,200,000 at the 
10 of tlischarf;c. 

riio iiationt was scon a"ain on March 17, 1917. There were no complaints, and 
wciuhcH:! 103 Ihs. A nrinaly.«is and complete blood count wore within normal 
lits. 'I'hc rip;ht iliocostal incisional scar ivas well healed and had remained so 
CO. ho-pital discharge on January 20, 1947. 

SUM.MAUY 

The twenty-eighth ease of primary or solitary actinomycosis is prc.sonted. 

The clinical features, pathology and treatment of the disease are reviewed. 

In aildition to nephrectomy, the use of large doses of penicillin over a pro¬ 
nged jicrioil is recommended. 

The adjuvant oral sulhinamidcs may also be of some value. 

JOf) roltimhia S(., Lahe City, Fin. 

HITEUEN'CES 

iU>t 
ST 

\Kn,'c' V.- 1011 
Folia lii f 


,i.n, r. .tir. 1011. 


-; Folia l.'rologica, 5:-ll'* ‘ ,07 ioi3. 

? • i'-li^'llos^t u: \vest. Med.. 39:370, 1933. 

"ua':; L.': L-rol. 5 ,!|,';'‘c?.i; ■'m! G5S. 1922. 

iN^CMMinx 1 .: ■' W. G.Vj. Urol., 36: 123,1930. 

19. 153-109,1912. 

^^,^CM’:a?rohXcat:.a. Kev., 39: 101, 1935. 

cock: Nortliwc.-:! 24- ' • ,^ 22 . 



ht, IE; Deuf.sclie /Ascap 1. •> 

^Tos: E." iS!: All'any Mod An..;, 26:738,190o. 



Tue Jour-val or UnoLoor 
Vol. 62, No. 4, October 1019 
Printed in U.S.A. 


THE ATROPHIC KIDNEY AND HYPERTENSION* 

J. R. lULMAN, E. 0. BUADFIELD and C. M. SIMPSON 
From the Department of Urology^ Scott and White Clinict Temple, Texas 

In 1934 Goldblatt first reported his experiments which showed that impairment 
of the circulation in one kidney could cause liyperlcnsion. Three years later, in 
1937, an apparent cure of liypertension by the removal of a diseased kidney was 
reported by Butler. Following Butler’s original report, there have been many 
reports of eases in which the removal of n diseased kidney has had a favorable 
eflcct on high blood pressure. Some of these eases, however, were reported too 
soon following nephrectomy to enable one to say irrevocably that the hyperten¬ 
sion was relieved. Nevertheless, enough evidence has been presented that one 
may definitely state that unilateral renal disease is a factor in the etiology of 
hj^pertension and that removal of the kidney will have a definitely beneficial 
outcome. The most favorable results have been reported when nephrectomy was 
performed for unilateral atrophic pyelonephritis. 

We wish to report, briefly, 13 eases of unilateral atrophic pyelonephritis 
treated by nephrectomy for the purpose of relieving hypertension. 

CASE UEPOnTS 

Case 1. A woman, aged 24, entered Scott and White Clinic on August 21,1939e 
A history of recurrent urinary tract infection during childhood was given. Thre 
years prior to examination she had delivered a full-term stillborn child, having 
had some elevation of blood pressure during pregnancy. The blood pressure re¬ 
mained high, i.e., 170 mm. Hg. systolic, imtil a few months before entrance when 
it rose to above 200 ram. Hg. Physical e.xamination revealed a rapid pulse. 
Blood pressure at rest was 220/140. The fundi were normal, and there was no 
edema. A mass was palpable in the lower left quadrant. Cystoscopy revealed 
normal function from the right kidney and somewhat reduced function from the 
left. Urine from both kidneys was negative microscopically and on culture. 
The pyelogram revealed a normal right kidney; but the left kidney was overlying 
the left sacroiliac region; the calyces were blunted and the pelvis was lateral, the 
kidney being non-rotated. The blood urea was 27 mg. per cent, and the total 
phenolsulphonphthalein was 72 per cent in 2 hours. Left nephrectomy was done 
September 11, 1939. The pathological report showed an ectopic Iddney, 
weighing 72 gm. Sections revealed subacute and chronic pyelonephritis with 
only slight arteriolar changes. There was complete hyalinization of a few 
glomeruli. Following surgery the blood pressure was 120/94, but gradually rose 
to 180/152 on dismissal October 3, 1939. She continued downhill and e-xpired 
6 months later. 

Case S. A male physician, 36 years of age, was registered in the clinic March 
27,1940, with a history of having noted mild dysuria 6 weeks previously. Uri- 

’ Head at annual meeting. South Central Section, American Urological Association, St. 
Louis, Mo., October 26, 1948. 
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■ount, which was 3,500,000 per on. mm., rose to 4,200,000 at tlic 
arge. 

t was seen again on March 17,1947. There were no complaints, and 
63 Ihs. A urinalysis and complete blood count were within normal 
ight iliocostal incisional scar was well healed and had remained so 
1 discharge on Januaiy 20, 1947. 


.SUMAIAIIA' 

y-cighth case of jwimaiy or solitary actinomycosis is presented, 
d feature.s, pathologv' and treatment of the disease are reviewed, 
n to nephrectomy, the use of large doses of penicillin over a pro- 
.1 is recommended. 

ant oral sulfonamides may also be of some value. 


'm St., Lab: City, Fla. 
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dizziness, headaches, and nausea. At about 2 years of age she had “pyelitis” 
for about 1 month, but subsequent urinalyses through the years were normal, and 
no symptoms of urinarj’ disease were experienced. Examination revealed a sj’s- 
tolic pressure of 210 and diastolic of 165. Marked retinitis was present. Uri¬ 
nalysis showed specific gravity 1.015; albumin, grade 3; occasional wliite cells and 
red blood cells. The hemoglobin was 10.5 gm. per 100 cc and the red blood cell 
count was 3,430,000. The blood urea was 39 mgs. per cent. Excretory uro¬ 
grams revealed excellent delineation of the right kidney which was normal; the 
left was poorly functioning and smaller than the right. Retrograde studies con¬ 
firmed these findings. Since this patient’s sister had apparently shorni improve¬ 
ment, it was decided to ollor her the possibility of relief, although the prognosis 
was definitely poor. On December 29,1941, a left nephrectomy was done. The 
kidney weighed 40 gm., showed a marked sclerosis of the vessels, glomerular and 
tubular fibrosis with marked interstitial fibrosis. The larger blood vessels 
showed marked thickening of their walls, some with their lumen quite small or 
completely obliterated. Numerous masses of Ijunphocytes were scattered 
throughout. The essential pathological picture revealed the same as in the tivin 
sister. Three weclts following surgerj’ the blood pressure remained 170/130. 
The ^^sion returned to normal and tliere were no headaches or dizziness. The 
patient felt quite well for 0 months, but the blood pressure gradually rose to 
2CG/170. She expired 9 months following suigery. 

Case G. A girl, 19 years old, reported to the clinic January 13,1942, complain¬ 
ing of headaches. For a year prior to entrance, every 2 to 3 weeks she would 
have a dull frontal pain, rolic%-ed temporarily by aspirin or reclining. Later she 
would have throbbing occipital headaches wliich would last for 2 or 3 days. 
There was a history of urin.ary tract infection at the age of 3, which was treated 
cystoscopically, and the right kidney was thought to be tuberculous. At the 
age of 13 the blood pressure was elevated, but she was told that this was of no 
consequence, since it was probably emotional. Examination revealed the 
resting blood pressure to be 154/110. A cold pressor test elevated the systolic 
to 180 and the diastolic to 150. The lowest resting blood pressure was found to 
be 140/100. The cyegrounds were normal. Urinalysis showed a specific gravity 
of 1.015, and was chemically and microscopically negative. The blood urea was 
20 mg. per cent. Urea maximum clearance was 104 per cent. A roentgenogram 
showed the left Iridney to be small. Cystoscopic studies revealed normal func¬ 
tion from the right kidney with poor function from the left. The pyelograms 
showed a normal right kidney, but on the left the calyces were blunted, the kidney 
contracted, and very little cortex was present. Left nephrectomy was done 
January 28, 1942. The kidney weighed 38 gm. Externally it was rough and 
nodular, the pelvis shelving marked scarring. Sections showed extensive destruc¬ 
tion of all functional tissue, and marked foci of chronic inflammation. There was 
thickening of the vessels in all degrees, though few were completely obliterated. 
LTie blood pressure 1 month following surgery was 158/100, and 4 months later 
was 150/110. However, the patient was symptom free, and the blood pressure 
remained at this level. She married and later became pregnant, at which time 
there was a progressive increase in the blood pressure. In October, 1945 she 
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hrmnlysis showed n specific gravity of 1.017, a faint trace of albu- 
V white biood colls. The blood urea was 19 lug. per cent. X-ravs 
mil renal sliadow on the right. E.vcretory urogram showed normal 
^rally, the right kidney mas.s being small, with evident hvporfrophy 
Oystoscopic examination revealed a normal bladder and negative 
otli liidno\>. Plienolsulphonplithaloin excretion was lo jicr cent 
and 4.5 pet cent from the right in 15 minutes. Xejihrectomy was 
arch 24, 19-1.5. The kidney weighed 5S gm. The cortex was cjuite 
nas a rather marked chronic pyelonephritis present and inanv 
1 tubules .showed little cellular .structure remaining, being replaced 
mateiial. flicrc nas a marked sclerosis of tlic vc.sscls. She was 
nonths later, the blood pressure at ro.st was 151/90. This pnfwnl 
irehcnsivc and nervous at all times, witli a markedly varying pre.c- 
}r, at rest it was mueli lower than before .surgery. At tlic present 
od pwssurc is from J30/S0 to 170/100, depending upon her mental 
?. She complain.s of no .symptoms referable to liypertcnsion. 

A single girl, IG yeans of age, came to the elinic September 4, 19-15. 
t-orj' revertlcd tliafc for 3 months prcviou.'^ly .she had noticed blurring 
it that time retinal hemorrhage and an elevated blood pressure were 
jre was no histoia' of urinary tract infection. Examination revealed 
sure of 202/130. The eye grounds showed an old liemorrliagc in the 
•c. The voided urine had a .specific gravity of 1.010, a trace of albu> 
a,s microscopically negative. Tlie blood urea was 20 mg. per cent, 
pic examination the urine was negative and the function of the left kid> 
irkedh' impaired. Retrograde pyelogrnms revealed a .small atrophic 
!ie left with clubbing of the lower calyces. The right kidney was .some- 
ged, but showed a normal pelvis and calyces. On October 10, 1915, 
pressure was 204/15-1. Nephrectomy was done October 15, 1945. 
len weighed 50 gm. IMicro-scopic sections .showed numerous areas of 
ction and marked replacement of the normal structures by fibrosis, 
j several .small cysts present in the cortical structure surrounded by 
Tetion, The blood pressure at the time of dismissal was 12S/8G. 
arried in 1947, and pregnancy followed. Two years following surgery, 
vas about 3 months pregnant, her blood pressure was 148/92. Her 
=ure .steadily rose to 190/120, and .she delivered a stillborn mfant at 8 
Jstalion. Six weeks following delivery the blood pressure returned to 

.d 6 montb.s later was 140/90. , • c . i o- toja 

A woman, aged 3G, was registered m the chnic Se])tcmber 2/, 1944, 

ef complaint ot high blood pressure. Three years before entry, when 
pregnant, .she ras found to have an .elevation ot blood presiirc to 170 
After delivery, hypertension poreisted, but tos quite variable, and iras 
diictd by rest and 5 cd.ation. She had some vertigo .and oecasional 
headaches ivlien licr pressure was high. There was no 
ivious renal disease. Upon eicaminalion the ™'“sfe 

-om 130 to ISO with the diastolic remaining at 88 mm. Hg. y 
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revealed (he specific gravity to bo 1.015, and was chemically negative. There 
was grade I pus in the voided urine. The blood urea was 21 mg. per cent. 
Rvcrctorj’ urograms showed a noi-mal right kidney with no function on the left. 
Cystoscopie studies revealed a negative urine and the right kidney complotelj" 
normal. Xo ureter could be found on the left. In the left renal position there 
was an area of calcification in an apparentlj'' atrophic Icidncy. Nephreotom}' was 
done Xovember 10, 1914. The kidney weighed 25 gm. When opened, the kid¬ 
ney consisted of numerous dilated spaces filled uith a substance resembling cur¬ 
dled milk. The majoritj’ of these .spaces were calcified. The normal structure 
was almost totally destroyed with evidence of marked arteriolar sclerosis. Two 
years following surgerj' she reported complete relief from vertigo and headaches, 
and the blood pressure was consistentlj' around 12G/72. 

Case 13. A 42 year old woman was first scon December 11, 1941, complaining 
of recurrent attacks of pain in the left upper quadrant. Her blood pressure was 
12G/80, and a small atroirhic left kidney was found which was nonfunctioning 
There was no histor 3 ’ of infection, and none was fmmd at this e.vamination. A 
left ncphroctomj’ was advised, but refused. The patient returned in Fobruarj' 
1947. Pain in the left upper quadrant still persisted, and in addition she had 
developed headaches and vertigo. Upon examination the sj'stolio pressure was 
IGS and the diastolic 100. The urine had a specific gravitj' of 1.024, and the 
blood urea was normal. Cj’stoscopic examination showed no infection present, 
but a nonfunctioning left kidney and a normal, large kidney on the right. A 
nephrectomy was done Januarj’ 28, 1947. The specimen weighed 6 gm. and 
measured 3.5 bj' 2.5 by 1 cm. The pelvis of the kidnoj’ was quite small, measur¬ 
ing 1.5 cm. at its greatest diameter; the parenchyma was 1 cm. in its greatest 
thickness. There was moderate sclerosis of the vessels. At the present time,[30 
months following surgeiy, the blood pressure is 150/100. The headaches and 
vertigo, in addition to the pain in the side, were relieved. 

COMJIENT 

In 7 of the 13 cases the blood pressure returned to nonnal and has remained so 
from 2 to 91 j'eare. In 5 cases the blood pressure remained the same, 3 of the 
patients djdng at G months, 9 months, and 4 years, respcctivelj'. In 1 case the 
blood pressure remained the same after 18 months, though the symptoms were 
definitely relieved. 

The average age of this group of patients is 28 j-ears, there being 4 in the second 
decade of life, 4 in the third, 3 in the fourth, and 2 in the fifth decade. The aver¬ 
age duration of known hj'pertension is 3 years; the shortest duration, less than 1 
year; and the longest, approximately 8 j'ears. The group having good results 
shows an average duration of 2 years, and the group with poor results shows an 
average duration of 3 years. 

In G of the 7 cases with good results the opposite kidney was considered hyper¬ 
trophied, while this was not noted in any patient with poor results. Of the 7 
cases reported having a return to normal blood pressure the fimction of the 
atrophic kidney was normal in 1 case, recorded poor in 4 cases, and nonfunotion- 
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iSO- Innah-i? .-hoxrcd a 5p:-.-?iic ptivHy of i.017. a faint trace of albu- 
:c-'r ^rrute Mr»i eelL-. The hfo'y! urea v.-as JO nip. percent. X~rjvs 


<••;>' •.vcipiied .>S grn. The cone?: ntihe 

ratner irra.-ked chronic prolo.nephrit's prc.=erjt and many 
......... httic* cellular .=xnjcture reraafninc:. f>C 5 ii”: replaced 

•.y.'.ne rr.r.tenaf. Tticrx-- vra=: a inarkf-d .'^clero.d.- o; the vc~- 5 el-'. She vra= 
d 5 months later, the r.io-.'i prc^^'-ux- at r.vt v.'a.c loJ m Th5- pallenl 


:pprshe.ra-ive and nor.xas a: aU tirrx-^. '.vhh a Tnatkedly vandnp prei 
'tv,-eve.”-, a* rt-;: it r.ai,-.- much lo'.ver than I.efore .eunten*. 


At the prt'.-^e'nt 



id tva.? raicros-eop:rally n'’raa*ire. The blood urea tvas 20 me. pt-r cc-nt. 
oeroptc exarataation the uriae v.-as ncra.ati'cc- and the function of the left kld- 
* nrarke’dly impaired. Retrograde pj'ologranis revealed a s-m.all atrophic 
on the left vdth clahbiaa of the lov-ercalyce?. The right kidney v.-a.« .como- 
alargcd. bat =;iOived a normal pelvi.= and cal^vccej. On Ociolxir 10,1945, 
■''>'1 r>re>j='ire r-as 204 154. Xephre-'t'oroj' tva? done October 15, 1955. 
'-'■clrcx-n 'vciar.ed 50 am. Microscopic sections ehoved numerous areas of 
-nf^mtir.a and marked repiaeemeat of the normal structures by fibro.ds. 
-.rere sevc-ral .‘unali cyst? present in the conical stnicture surrounded by 
i mx-'-ilon. Toe blood pressure at the ti.me of di.smlssal mas I2S/SG. 
rl raarriedVn 1947. and pregaancy follomed. Two years follotving surgen', 
3 months preanant. her blood pressure va-s 14S 92. Her 
W to lOO 120 , and she delive.red a stillborn infant at S 
=* nostation. Six meeks lodordne deliven* the blood pressure returned to 
- C 140 5*0, 

* 13. A momlL aaed 50. vras registered in the clinic September 27, 1944, 
chief complaint of high blood presstire. Tnree years heiore c-ntn* mhen 
tins p.resrant. .she 'vas found to hare an elevation of nIooU presrare to IW 
■c- *Aiter deliver.-, hr.-pene-nsioa persisted, but vas quite vanable, and a^ 
reduced hr rest and sedation. She had some vertigo and occasional 
:<ina headaches -vhen her press’.ire '-ras high. Titere v, re no hi=>.on £u,,re- 
; „;^.vioras renal disea-se. Upon examination the sj-stolic pressure 
-r from 150 to 159 -.dth the diastolic remaining at SS mm. Hg. tnna jsk 
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It IS l)elic\ od that o\ cr a period of time irreversible cliangcs occur m the opposite 
kldne^ that would prc\cnt a leturn to its normal state 
Brii'-eli in a studv of 1000 cases of hjpei tension found only 2 o per cent with 
iinilatcril renal thanges, and ItathlT in a reaiew of 1350 ea'os found 5 per cent 
po'-iblc candidates for nephiectomy for the relief of the hypci tension Applying 
this to thecstim ited number of hj peitcnsncsm the United States would indicate 
that theie are thirlv to si\t^ thousand persons that maj be relieved bj nophrec- 
tomj IVo bche\e that cicrv patient iiiidcr 50 jear» of age with an essential 
tjTie of Inpertcnsion should ha\c an excietoiy niogiam and more complete 
urologii studv when indicated 


Ihii teen t iscs in w Inch remoa id of an atrophic kidney for relief of hypertension 
has been pciformed arc icportcd Certain ciiteria aic suggested 

iicrEitExcrs 

Br'va’scu, \\ r The siirgicnl kidiio\ as nn etiological fftctor m h>pcrtDnsion Canad M 
VI 46 9, 1012 

Butiip, II M Chronic Pi cloncphntts and nrtcnnl hi portcnsion J Clin Investigation, 
16 SS9, 1037 

Dean A B AvnAnirs,! D Studi of the neucr renal function tests of an unusual case 
of hipcrtcn‘5ion following irradiation of one kidnci relief of the patient by 

ncplircctdini J Urol , C2 497,1944 

OoLoni \TT, II, L^sen, I , ft m Studies on experimental hipcrlension, production of 
pomatent elevation of sistolic blood pressure bj means of renal ischemia J E\per 
Med, 69 347,1934 

llAUTMas, 1 W , Bxlusgeu, a , Doud, II P Experimental nephritis produced bi irra¬ 
diation Am J M Sc , 172 1S7, 1920 

IlATurr, U Ix,^^snIT, n M , Plumr, R T and Boiisr, W Ncphrectomi forhiper- 
tcnsion with unilateral kidncv disease JAM A , 133' 290, 3947 

Sadin, A S H\ pel tension in unilateral kidnci disease J Urol , 69 8, 1948 

Smith’ 11 Hi pcrtcnsion and urologic disease Vm J Mod , 4 724,1948 
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UXILATERAI. MALIGNANT NEPHROSCLEROSIS 

NATHANIEL II. SCHWARTZ .\N-n STANLEY GROSS 
he Deparhneuts of Mediciue and Patholopij, Oranslands Hoapital, Valhalla, N. Y. 

in the renal genesis of o.-=scn(ial liypertension has received suj)port in 
uarlcrs. There are many valiil ol)jections to identifying experimental 
•pertension Avith (he e.-^.'^ential type and until the.se criticisms are met, 
1 defer acceptance of this coix'cpt. It is not the province of this n-port 
lit the evidence in either direction. More specifically, it is onr aim to 
a unique examine of unilateral malignant nephrosclerosis resulting from 
mce Avith the hlootl supply of the contralateral kidney, 
clinical counterparts of experimental renal hypertension are on occasion 
1 nature is avoH c.^tablishcd.'-^ Identification of such cases must be 
to those cio.«ely analagous to or identical Avith the established experi- 
situations. 'rhus, one may consider only tho.‘-e instances piesenting evi- 
f partial occlusion of one or both main renal arteries, marked nari-owing 
•enal vascular bed, or perirenal constriction in Avhich the renal disea.se 
ed Hie hypertension. The folloAving case, avc believe, adequately .satisfies 

•iteria. 

c.ASE rtEPonr 

3‘> vear old Avhite man, Avas admitted to the P.sycbiatric Institute of 
nds Hospital December 9, 1930 after attempting .suicide by venesection, 
-u- ho had sufTered from severe intermittent pain in the left foot and thigh 
lated by Avalking. Exce.ssivc alcohol intake Avas denied and he admitted 

•!^d malnourished patiem, Avho 

w nfpfv ill The heart Avas not enlarged, the sounds Averc of good 
„ ™ nudlhlo. The blood P. 0 SSU..O was 130/70. Tl.o 

1 Tmbtlv swollen and of a peculiar cyanotic hue. Increased cyanosis 
re cold, -hjA . upinching on elevation Averc noted. No pulsations 

dependent po.slerior tibial arteries. On the right, 

alpable m < Good pulsations Avere felt in the radial 

Isations m i^caded. 3Tcrc was slight muscle atrophy 

sAvhich Avere firm an extremities confirmed the 

left calf and t ug . j „jii,.ment of the circulation in the left leg wiHi 
1 inipre.ssion of rcading.s .shoAved no improvement m 

lo^rfunclion’folloAving novocaine spinal anesthesia. 

I. .Malignant fivperten.on associatoa witl. hyclaUd cHsease of lie .Kin. 

& Bact., 63: 207, IDH- , ^ y . Uj.pertcnsion in unilateral renal disease. J. 
ulbcttcr, W. F. and Burklnnd, o. j.- ai i 

j9: 611,1938. _ i Tnirerman, I.; Hypertension in patients with bilateral 

nrinetal, M., Hiatt, N • e^neriments in animals. J. A. M. A., 118: 4-1,1942. 

ifarction -.clinical confirmation of (Goldblatt) and unilateral malignant 

ohir, q. Ballinger J.. LP JO 

sclerosis. Arch. Int. iAteci., ^26 
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Liiioraton- studies mciudmg iilood count, urine, plicnolbulphonphtlmlcm c\- 
eiction, nsU, blood chenustrr- ami blootl Kahn ucio all uithiii normal limits 
'1 he iiaticiH ONpenemed only blight ichtf following therapy and was dischaigcd 
Mardi 10, 1937 with the diagno'-is of thiombo-angiitis obliterans 
On re idmi‘-sjon in Mareli 1938 he stated that during the intonal ho was tm- 
abic to walk c\ca sliort distances because of the cramplilvo mubeic pains m his 
e\tuinit!es 'I’iic iicarl was not eniaigod, sounds were of fan quality and no 
miinnuiN weie he.ird 'I'iie seiond pulmonic sound was louder tlian tiie aortic 
The blood pressure was 128/80 There was slight atiophy of the left thigh and 
leg File feet wcic cold, hlanchcd on delation and assumed a bluish cyanotic 
hue 111 the dependent position with hulgmg of the supeificml leins The dorsalis 
pedis and posterior tihinl icsscls wcie not palpable on either side The light 
femoral pube was stiongci than the left 

Ui dectioeaidiogrnm showed no sigmfitant change Agiiii all Inboratoii m- 
icstigitions wore found to lie normal There was slight improicment and some 
relief of the mteimittcnt clniidieation following tlicuipi He was discharged 
M.n 27, 1938 with a diagnosis of thromho-aiigiitis obhtcians 
In Mu\ 1941 be was ic admitted complaining of a cliiontc ulcci of the left 
anUlc resulting fiom an injiin' 6 months previously Intermittent claudication 
and piciordtal pun wcio picscnl on cseition E\animation revealed the pulse 
rate to be 90 per mmutc, and blood picssurc 103/100 The cardiac csammation 
was otlionvisc negative An ulcer was present ovei the light mtcnial malleolus 
Tile signs of pcnpheiat vaseiilai disease previoiislj noted wcio unchanged 
The deep reflexes of both lower extremities and the abdominals vvoie absent, but 
no pathological icilcxes vvcic elicited 

Laboiatorj examination lovcaled a slight noiinocluoniic anemia and a white 
blood tell count of 8,5o0 with a normal differential All furthei laboiatoiy studies 
including icn.al function tests and chemistries vvcie again nonnal 
The leg ulcer icspoiided to therapy and healed completolj by lime 14, 1944 
when lie was discharged 

On October 10, 1944 lie was admitted to anotiior institution because of hema- 
tcmosih lie had had mild attacks of indigestion for several months, and foi 
three days bcfoio admission had vmmited small amounts of blood His pulse 
rate was 90 per minute and tlic blood picssurc was 140/95 He had slight epi- 
gastne tondcinoss but olhcnvise the findings were as noted previously 

Vgam a mild norraocluomic anemia was present, but the white count and dif- 
feicntial weic not abnoiraal The mine specific gravity was 1 018 and 1 014 
There was 2 plus albumin and many icd blood cells with 3 oi 4 wlute blood cells 
seen in each liigli power field The Ixlme test was negativ'e A gastio intestinal 
senes levealed a duodenal ulcci He impioved and was disohaiged December 
3, 1944 with a diagnosis of peptic iilcei of the duodenum 

On Januaiy 24, 1945 he again letuined to the above institution complaining 
of weakness, bcadaclie, and back pain The mteum histoi} is significant only m 
that he had eaten pooily and had taken alcohol piesumably to excess On ad¬ 
mission he was contused and lebellioiis His blood piessuie was 160/100 and 
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as opitrastiK- kaulornoss. IIo tmitofl with Aniplirycl, 

(I phvm)h:irh,t:i} and was Ininsfcwrcfl to t)io ^Vf•^•t(.l)c>stor C'onnty Home 

ary dl. It)}.-,, wdl, ()io diafcnoses <,f J) pcpU,- nicer and 2) prohahh' dolir- 
mcns. 

iiud admission took pla.r on J’rlnuary 9, Wir, w},cn lie eoni]>iained of 
the arms, legs and abdomen a.s well as oempita! licadaehe and impair- 
vision. A.s before, he evperieneed elandii’ation on walking short dis¬ 
eal examination showed a .somewliat undernourishi'd, ehronieally ill 
no aenio tlistross. Slight ietorus of tiie .skin and .selerao was noted. The 
to was 120, respirations ,10 })er jninnte. tempemtnre !)!).0 F, and the blood 
■ 'JIO'JSO. Fitndnseopie e.vamination showed evidenee of hypertensive 
ithy grade 3 (Keith AVagoner). 'Fho heart was not enlarged and the sounds 
nnal. 'I'he rhythm was regular and no munmirs were he.nrd. d'here was 
zed aivlomintil tenderness, d'he liver edge was }>alpa))le 3 linger Ine.adlh.s 
no right eoslal margin, d'he left leg was i,eirej)fil)ly thinner than the 
leasuring 2 ern. less in eireurnferenee at the calf level. The lower limbs 
•d mnoh as before, and pvdsations in the left popliteal, dorsalis pedis and 
ir tibial arteries were not felt. Xo evidenee of extreme arterioselcrosis 
infl o!i ,x-ray of the extremities. A’arieosities, some Ihromlioscd, were 
mt over the medial a.speet of each thigh. Pigmentation of Hie .skin and 
loid eruption about i) 0 th ankles were pre.«en(. 'J'hc blood jire.ssure in tlio 
g was 210/110, Init none was obtainalde on tin* left. Deep redoxes were 
n tlie ui)por o.xf rernitios, hut absent in the lower. 'I’herc was some loss of 
•iai pain-touch sen.-^ation in l)oth lower liml)s. 

imission the ietenis inde.x wa.s lo, the urine negative for bile, and a Hunger 
it ion test was normal. The ietenis indo.Y fell rapidly .so that 1 week after 
ion it was only while the nrinc was still negative for bile. 'J'he Hangar 
ition was repeated and was again negative. Trine uroin’linogcn was pres- 
a nonnal titer. 

clinical course continued steadily downliill with the development of 
^sivc elevation in the idood nonprofein nitrogen and creatinine from nor- 
vels to respecti\'e]v 75 mg. per cent and 0 mg. i)er cent. Many urines 
J .specific gravity to vary between 1.004 and 1.012, most often between 
ncl 1012 Persistent 4 plus ])rotcinuria was present. iMicro-scopic examina- 
the in-ino revealed an occasional while blood cell, few to many red blood 
nd moderate numbers of hyaline and waxy casts. Total blood proteins 
.4 gm. per cent, albumin 4 per cent, globulin 2.4 per cent. AVith the pro- 
n of uremia, the patient developed a severe normoeytic anemia vhici 
ded temporarily to lran.sfnsion. 

roximately 2 week's before death a .sudden onset of dyspnoea, cyanosis, 
jss of the che.st and a cough productive of pmk sputum was noted, i ns 
sociated with an elevation of temperature to 103 b, the finsi cvKicnce o 
following admission. This sugge.sted a pulmonary embolus, probably 

eral in origin. 
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Tho plottlocaldioguun on ndmicsion mealed umis tnclncnidia, left .i\is 
tie\ lation, ami a PR inteual of 0 20 ‘■ccoiuls lliice neeks Intel the PR inton’al 
w.is 0 21 ^iconds ami elianpc-i supgesfmg mcioascd heait muscle damage wcie 
recorded Xo buggestne electrocardiogiaphic tliangcs mcic noted following the 
prcMimcd embolic cpibodc 

X-ia\ c\amm Uion of tlio chest Maith 21,1945 showed an im lease m the si?e 
of tho heut, piilienlarh the left contiiclc, ami an ecudatuc mfiltiation in the 
left upiici lobe with marked congestuc changes in tins region ns well ns thiough- 
oiit the riglil cciitial lung field Sputum btiidies showed tjpo 3 pneumoeocciis 
after mouse inouihtmii A blood cultiiic was negatne In spite of pcmcillm 
thenipc the patient continued to fail rapidly IIis tempciatuie icimmcd pei- 
wstentR elctuted, as did liis totil white count Death occiitred on Alaich 30, 
1915 

(Inc obsoiccr, in an attempt to reconcile (ho long standmg liiiombotic mani¬ 
festations w itli the onset of a malign int form of In poi tension offered a diagnosis 
of icmil aitcrj thromhosis, thus suggesting a clinical counteipart of the Gold- 
blatt eepenment This di ignosis was ultminfcK confiimcd at autopsy 
The autopsc was pcrfomied 2 lioui-s posimoilem The hcait weighed 400 gm 
The left \cntiicle was dilated and hjperlrophicd, measimng 1 8 cm in thickness 
The calces were competent and the cusps thin Tlie emlocauluim and mjocar- 
duim cvcie not rcmarkalilc Tiio ascending aoita was not remarkable, but m the 
lower thoracic and abdominal portions, thcic wcio soccral calcified intimal 
platiiicb and an adlicicnt tliiombus The thrombus did not serioiisK nanow the 
lumen of the aorta, but cctcndcd to occlude the osluim of tho loft lenal aitoiv 
^Yhen opened, this ccssc! was seen to be occluded forscceial eentimotcm distal 
to Its origin by ]nlc adhoiciU thrombus The light renal aitery was not lemark- 
ahle. Its ostium imobstiuctcd 

The right lung cccighcd 530 gm , and the left 625 gm The visceial pleuia was 
thickened by fibious adhesions Xumcrous shotty areas of consolidation, most 
nuincioils m the uppci lobes, wcic felt On section, these aieasweie dij and pile 
ccith a ground glass lustoi The bronchi wcic congested, while tho blood cessels 
and luku lymph nodes wcie not remaikablc 
Xo fice fluid was picscnt m the abdominal cacitv Ihe licci weighed 1000 
gm , and on section the lobiiiai pattem was made out with difficulty The gall- 
blackloi and cctiahcpatic ducts appeared normal The spleen weighed 200 gm , 
and on section its suiface was quite iliy and the follicles indistinct The adrenals 
and pancreas wore giossly unaltered A loimd, flattened area, suggesting a healed 
ulcci, ccas scon in the posloiior wall of the first pait of the duodenum 
The light kidnec weighed 175 gm and the capsule stripped with moderate 
to maikcd diffioultc The suiface was granulai and the cut suiface glazed and 
dull led Tho coiticomcdullaiy dcmaication was obscured The loft kidney was 
smafioi, weighing 100 gm It appealed congested and on section, the coitc\ 
was naiiowed, but the aichitcctuie was not appreciably altered Xo mfaiction 
was observed The lowei uunaiy and genital tiacts were not lemaikable 
The veitebial mauow was deep red 
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nomal'St™' '■'‘■"""ilics) .-.pDo.'iml grosslj- «iil,in 

Tlie liraiiT Mciglipd 13.50 gm. The. vws* iverc uniformly lliin. Aflor /i.ralion 
the brain and sjnnal cord wre scftioncd and no sisnidaaiK changes were seen 
Microscopic e.x-amination of the heart, showed no .significant v«l^•nlar changes 
and only a few small foci of fibrous replacement of myocardium were .seen Ifn 
the roots of the pulmonary arteiy and aorta the rasa va.sonim n-cre often ringed 
bj' clusters of mononuclear cells. 



Pin. 1. Portion of aorta and mouth of left renal artery. Latter is sclerotic and completely 
occluded by recent and old m.asses of thrombus material. .-Vorta is markedly sclerotic and 
intima is covered with hyalinizcd thrombus material. (VcrhoelT’s clastic tissue slain.) 

In the aorta and left renal artery (fig. 1) atheromatous plaques, which irreg- 
ularlj’’ thickened the intima, were overlaid bj*^ masses of thrombus material ex¬ 
hibiting extensive li 3 'alinizalion, organization and calcification. Tlic vessel wall 
beneath was markcdlj" sclerotic and thinned and a mononuclear, principally 
l 3 ’’inplioc 3 'tic, infiltrate was present in the media and adventitia. The mouth of 
the left renal artei^'' was comp]clel 3 '’ occluded (in the .sections e.xamincd). Here 
too, the thickened atheromatous intima was covered b 3 ' ancient lyalinized throm¬ 
bus material wliich all but filled the lumen. The occlusion was completed b 3 '’ a 
recent eccentrical^" placed thrombus. 

A marked dilference was ajiparent in the microscopic picture of each kidney. 
In the right kidne 3 '’ (figs. 2 and 3) tliere tvas extensive vascular, glomerular and 




Fio. 2, Section of rigiit k'ulncy. Fibrinoid nrteriolonccrosis, bcniorrii.af:ic infarction of a 
glomerulus, and severe aUcraiiou of parcncbjinal clomcntR are noted, (ilomatovyliu and 
•cosin stain.) 
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SCinVAUTZ AND STAXIJA' GHOSS 


, ‘ ‘‘U tei-ioles, Kinnll and medium sized arlei-ies exhibited 

nmiked mtimal tlnc-kcmuff duo to endotliclial J.ypei-plasia and suhintimal filn-osis 
Fibrinoul necrosis of part or (A-en of tl.o entire circumference of vessels was 
noted. Fibrinoid ciianffc was apparent in ..-ome glomeruli and some capillary 
loops contained hyaline thrombi. Tho glomeruli were cellular, relatii-ely avas¬ 
cular. and some tufts, or on occasion, comijletc glomeruli were necrotic and 
liacmorrhagic. Iho tuiiular epithelium was flattened in many places and colloid 
droplet degeneration was obsen-ed. If.valine, granular, or‘red cell casts were 
picsent in many tubules. A widc.spread interstitial lymphocytic infiltrate ac¬ 
companied lhe.«c changes. 



Fio. 4. Section of left kidney. V.iscular .sclerosis is not present, and renal elements are 
not signifieantb' .‘iltorcd. (Iloniato.xylin and eo.sin slain.) 


In the left kidney (fig. 4), the arteries and arterioles .showed fcAV changes ex¬ 
cept for slight suhintimal fibrosis in an occasional vessel. Focal atroplyy and 
degeneration of the renal parenchyma was noted in scattered areas. In these 
wedge-shaped foci the inflammatory infiltrate was prcdominantlj’’ polymorpho¬ 
nuclear with a considerable mononuelear representation, and an occasional 
glomerulus was necrotic. Clusters of Uibulcs exhibited slight dilatation. No 
bacteria were identified in sections stained with a modified Brown and Brenn 
slain. 

The posterior tibial ailery (fig. 5) was filled b 3 '' an organized, recanalized throm¬ 
bus whose endothelial channels were dilated and engorged. The well preseived 
elastica interna was reduplicated in .some areas, and there was some medial 
and adventitial fibrosis. A nearbj^ vein had been thrombosed, but now re- 
canalized. Nerves, including a section of posterior tibial nenm, showed no evi¬ 
dence of participation in this process. 
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A widespread pneumonic process was evident in tlic lungs. Tlic alveoli were 
filled with a fibrinous or fibrinopurulonl c-vudale with evidence of intra-alvcolar 
organization in many areas. Some smaller arteries contained rccanalizcd thrombi 
(embolic?) while other vessels showed some inlimal proliferation. 

In the liver scattered foci were seen in which liver cells had dropped out, a 
condensation of the stroma had licon cfTcclcd, and a few lymphocytes had ac¬ 
cumulated. 



Fjg. 5. Section o! posterior tibial artery and vc*"" * '* ** • ’ *' .'. '' n hypereinic re- 

canalized thrombus. Vein, too, is filled with rcca !' is 'perivascular 

fibrosis, but inflammatory component is meager. . stain.) 


In the spleen the red pulp was congested and contained many hemosiderin 
bearing macrophages. Slight arterial and arteriolar sclerosis was present. 

The pancreas and adrenal showed no significant parenchjTnal change, al¬ 
though there was some arterial and arteriolarscierosis. 

In the duodenum a healed ulcer in w’hich the glands rested directly on the 
muscularis was seen. The latter was partially and completely replaced by fibrous 
tissue. A nearby branch of the pancreatic duodenal artery' was filled with re- 
canalbed thrombus. 

In the brain a small area of encephalomalacia w-as seen in the region of the 
left basal ganglia. The vessels were not grossly unusual. 
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The final diagnosis was 1) atherosclerosis of aorta with calcification and throm¬ 
bosis; 2) occlusion of left renal artery due to atherosclerosis and thrombosis, 
recent and old; 3) malignant nephrosclerosis of i-ight kidney; 4) focal atrophy of 
left kidnc\ , o) hypertropliy and dilatation of heart; fj) thi'omf)0'angiitisoi)iiterans 
of lo^\ ei extieniities; t ) thrombi in pulmonary arteries, organized and rocanalized 
(emboli?); S) organizing pneumonia, bilateral; 9) ulcer of duodenum, healed; 
10) thrombosis of branch of pancreatico-duodenal artery, organized and re- 
canalized; 11) focal necrosis of liver, old; 12) (“ncephalomalaeia region of left 
basal ganglia; 13) tuberculosis of loft lung, inactive; 14) fibrous pleural adhesions. 


niscES-siox 


Goldblatt has shovm that interference with the blood flow to the kidneys re¬ 
sults in elevation of blood pre.«sure.''-f’-' This hypertension .shares many of the 
features seen in the s.vndromc of essential hyjjertension. A more intensified 
form of this syndrome comparable to the malignant form in man was achieved 
experimentally by tying off the ureter of the contralateral kidney, removing the 
contralateral kidney or severely constricting the renal arteries. Fibrinoid necrosis 
of renal ve.«sels or of A'e.ssels of other organs was the most prominent feature. 
However, the kidney who.^e vc.ssel was constricted was .spared these changes. 
Goldblatt was of the opinion that both severe hyjjcrtcnsion and .severe disturb¬ 
ance of renal excretory function arc nece.s.sary for the production of arteriolo- 
necrosis in man as veil as in dogs. Byrom and Mfilson,* howcvei-, have been able 
to produce in rats, in the absence of renal insufficiency, the changes of malignant 
nephrosclerosis by constricting one renal artery. It was their ojjinion that renal 
dysfunction is not a necessary ])rercquisite, but that the malignant jjhase may 
be induced by severe vasoconstriction of one renal artery and rapid rise in blood 
pressure. The same factors play a determining role in the change from benign 
“c-ssential” hypertension to the malignant foim in man. 

The literature contains a number of reports in which intrinsic and extrinsic 
lesions have interfered with renal blood flow with resultant liypeilension. Yuile,'' 
in a recent review, concluded that renal and aortic atheromatous plaques are 
usually secondaiy to essential liypcrten.<^ion e.xcept in the rare case where renal 
arteriolosclcrosis is absent. In our case, artcriolosclerosis is absent in the kidnej’' 
whose main artery is obstructed. Renal arterial thrombosis or emliolism in re¬ 
ports by Fishberg*® and Yuile® has been associated with the onset of hyperten¬ 
sion. Tiie sudden and unexpected appearance of hypertension in a patient who 
lias manifested thrombotic phenomena should .suggc.st, as it did in this case. 


Goldblatt, II., Lynch, .1., IlanBcl, II. F. and Summerville, W. W.: Studies on e-xpcrimen- 
ta! hypertension. 1. The production of persistent elevation of .systolic blood picssure bj 
means of renal ischemia. .1. Exp. Med., 69: 317,1931. _ fi,„ mo 

« Goldblatt, II.: Studies in experimental liypertcnsion. VIII The production of the ma¬ 
lignant phase of hypertension..I. Exp. Med.,67:809, 1938. 

’Goldblatt, II.: Experimental hypertension induced by renal ischemia, liull. i . 

"^^8 Wilson.’a .and\vronu F. B.: Renal changes in malignant hypertension. Lancet, 1:13G, 

^^^»^Yuile,C. L.: Obstructive lesions of the main renal artery in relation to hypertension. 

A. .1. Med. Sci., 207:394,1914. j r , t \ xt A 119 • 651 1942 

10 Fishberg, A. M.; Hypertension due to renal embolism. J. A. lAl. A., lia. ooi, 
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the presence of an obslructivc lesion, thrombus or embolus, in the main renal 
artciy or vein. 

Uiiilatcuil malignant neplnoseleiosis is an extiemcly laie finding in man. 
Sapliir and Ballinger-’ presented a detailed report of by per tension associated in 
the thrombosis of tire loft renal artery follouing an accident. The paticirt died 
in uremia. The left kidney nas umdtercd except for a small area of iirfarciton. 
The right lettal artery rvns patent and its kidney presented the typical picture 
of malignant nephrosclerosis. Davson’ reported similar fiitdings in a patient with 
hydatid cyst of lire right kidney. The left renal artery was spared and this 
kidney presented the typic.al picture of maligrrant nephrosclerosis. 

In our patient extensive atherosclerosis was obsen-ed in the lower thoracic 
and abdominal aorta aird on the athermatous placptes thrombi had been de¬ 
posited. A similar process iitvolved the month of tiro left renal artery. Hero an 
old par tially calcified plaque aird sitpeiimposed old hyalitrizcd tin omhtrs markedly 
narrowed the lumen. Tire ohstrrtcliotr to the blood Ilow in this icnirl artery wits 
of some starrding, atrd the clnmges in plaque and overlying thrombus indicate 
that they may w ell have antedated the onset of hyper teirsion. liccently, probably 
in the latter stages of his last illness, a fresh thiombns w-as srtpeiimposed on the 
old one, miukcdly aggravating the obstruction .so that in the section examined 
it appeared eomplctcly occluded. The initral insult irr Ihrs vessel presumably led 
to “altered renal Ircmodynararcs” which was the initiating impulse in the develop¬ 
ment of his hypertension. Later, the circulation in this narrowed vc.ssel was not 
Buffioient for the metabolic trccds of this organ and focal areas of atrophy super¬ 
vened, but Irltlc or tro arterial or ar ter tolar sclcrosts was seen in this kidney. 
The light ktdnoy ptosorrted art entirely different picture in which the markedly 
thickened and sclcrotrc artotics and artcrtolcs, many of the latter exhibiting 
artorral fibrinoid necrosis, were predomrnant. Widespread glomendar and tubular 
change, recent and old, added to the picture of severe renal damage. 

Theclrntcal dtagnosts of tin ombo-aiigitlis obliterans of the low er extiemitieswas 
borne out by the autopsy findmgs The involvement of the smaller pulmonary 
aiteires by mganrzed and rccanahzed tbrombi probably lepresents embolization 
from the lower extremities. Histologically the vascular lesions obviously ante¬ 
dated the recent organizing pneumonia. 

sujixiAnv 

A case of unilateral malignant nephrosclerosis secondary to vascular obstruc¬ 
tion in the contralateral renal artery is reported. 

Malrgnant hypertension occurrmg in the presence of a diffuse vascular disease 
should suggest, as rt did rn thrs Instance, a clinical diagnosis of renal artery throm¬ 
bosis. 

250 King St, Pori Chester, H. Y. (N. H. S.) 

Grosslands Hospital, Valhalla, N. T. (S. 0.) 
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The filial diagnosis iias 1) atherosclerosis of aorta with calcification and throm¬ 
bosis; 2) occlusion of left, renal artery due to atherosclerosis and thrombosis, 
recent and old; 3) malignant nephrosclerosis of right kidney; 4) focal atrophy of 
left kidnei, 5) hypertrophy and dilatation of heart; fj) thrombo-angiit is obliterans 
of lower extremities; 7) thrombi in pulmonary arteries, oi-ganized and recanalized 
(emboli?); 8) organizing pneumonia, bilateral; 9) ulcer of duodenum, healed; 
10) thrombosis of branch of pancreatico-duodenal arteiy, organized and re- 
canalized; 11) focal necrosis of liver, old; 12) enccphalomalacia region of left 
basal ganglia; 13) tuberculosis of left lung, inactive; 14) fibrous pleural adhesions. 


DISCUSSION' 


Goldblatt has shown that interference Avith the blood flow to the kidne.vs re¬ 
sults in elevation of blood pressure.'^-*•' This hypertension shares many of the 
features seen in the syndrome of essential hypertension. A more intensified 
foiTn of this syndrome comparable to the malignant form in man was achieved 
e.xperimentally by tying oh the ureter of the contralateral kidney, removing the 
contralateral kidney or severely constricting the renal arteries. Fibilnoid necrosis 
of renal vc.ssels or of vessels of other organs was the most prominent feature. 
However, the kidney whose ve-^J-sel was constricted was spared these changc.s. 
Goldblatt was of the opinion that both severc hypertension and severe disturb¬ 
ance of renal e.xcretory function are nece.‘:.'^aiT for the production of arteriolo- 
necrosis in man as well as in dogs, ll.vrom and Wilson,® however, have been able 
to produce in rats, in the absence of renal insutficiency, the changes of malignant 
nephrosclcro.sis by constricting one renal artery. It iras their opinion that renal 
dysfunction is not a necessary prerequisite, but that the malignant phase may 
be induced by severe vasoconstriction of one renal artery and rapid rise in blood 
pressure. The same factors play a determining role in the change from benign 
“essential” hypertension to the malignant form in man. 

The literature contains a number of reports in which intrinsic and extrinsic 
lesions have interfered with renal blood floAV Avith resultant hypertension, \uile,'-' 
in a recent rcA'icAv, concluded that- renal and aortic atheromatous plaques are 
usually secondary to essential hypertension except in the rare case where renal 
arteriolosclcrosis is absent. In our case, arteriolosclerosis is absent in the kidney 
Avhose main artery is ob.structed. llenal arterial thrombosis or emboli.sm in re¬ 
ports by Fishberg''^ and 'iuile*'* has been associated Avith the onset of hypei ten¬ 
sion. I’ho sudden and unexpected appearance of hypertension in a patient A\ho 
has manifested thrombotic phenomena .should suggest, as it did in this case. 


‘ Goldblatt, ir., Lvncli, J., Ilangel, P. F. and Summerville, W.W.; RUulics on ex^pcrlmcn- 
tal hypertension. 1. The production of persistent clcAmtion of systolic blood pressure bj 

means of renal i.schcmia. .1. Exp. Med., 69: .W, 1931. _ ..ttt-th i ii.n nm 

“ Goldblatt, II.: Studies in cxpcriment.al hypertension. VIII The production of the ma¬ 
lignant phase of hypertension..I. Exp. Med., 67: S09, J03S. . P 

^Goldiiiatt, II.': Experimental hypertension induced by renal ischemia. JiiiU. A. i. 

Ac.ad. Med., 14: .523, 1938. 

* Wilson, C. and Byrorn, F. B.; Benal changes in malignant hypertension. Lancet,i. ido, 
^'^^»^Yuile,C.L.; Obstructive lesions of the main renal artery in relation to hypertension. 

A. .7. Med. Sei., 207:391,1944. , s iiq. 1042 

i« Fishberg, A. M.; Hypertension due to renal embolism. .1. A. M. A., US. ooi, 
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Fig 1 Itcft UTelcroj>>elognvm isith varwup; amounts of opaque medium Angioma, 
found .at sui gort, m superior caK \, is not e\ idont in roentgenograms 



Tig 2 Angiomatous lesion of papilla, showing nenij formed, thin tt ailed blood spaces 

The patient w as not seen again until 0 yeais later, complaining of the same 
symptoms, which had been piesent constantly foi 3 years prior toie-admission. 
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For 3 or 4 weeks the pain had been incapacitating and lie Iiad passed many 
small stiing-liko clots. The findings in the general pln-sical e.xamination, urine, 
blood chemistry', diagnostic stud3’ and p\'olograms were essentially’’ the same 
as previousl.v noted in 1941. 

In view of the incapacitating pain and continuing hemorrhage, a left ne¬ 
phrectomy was performed on February 9, 1948, after exploration of the left 
kidney revealed only bloody urine in the renal pelvis. The patient had an un¬ 
eventful postoperative course and was discharged from the hospital on the 
.seventh postoperative day. 

The pathological report of the surgical tissue was as follows: Grossly, the 
kidney was normal in size, shape and color, but with persistent lobulation. 
The papilla, in the superior calyx, bulged slightly and the (ip wa.s more reddened 
than normally noted. The pelvis and ureter were normal but contained manj’^ 
flecks of old blood. ^licro.^jcopicall.v, the section through I ho previously' described 
papilla showed many thin walled vessels engorged with blood. There was a j)cri- 
phcral area composed of newlyfoi mcd thin walled blootl spaces which was ty'pical 
of a small angioma. This pathology was sufficient to account for the hemor¬ 
rhage. Diagnosis: Hemangioma of renal papilla. (See figure 2.) 

The patient has Ijocn followed clo.sel.v in the clinic since surgery, and was last 
seen in July of this year, at which time the right kidney was rechecked and found 
to be entirely' normal. 


SU.MJLVUY 


A very’ brief review of the literature, with report of a ca.se of small renal heman¬ 
gioma, is made for the purpo.se of stressing this pathological change as a cause of 
renal pain and hematuria in the absence of significant radiological findings. It is 
thouglit that perhaps these smaller hemangiomata are much more frequently 
present than the literature would indicate. The wi'iler will be ever on guard to 
eradicate these smaller lesions with conservative surgical procedures, short of 
nephrectomy. 

dOG Caroline Si., Homlon, Texas 
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LYMPIIOSAUCOMA OF TIIK KIDNEY: CASE REPORT' 

CI-U O MIU.I-It 

A icccut io\ ic« of the litcrnlinc on 1\ 011)110“- iicomi of the kidney ie\ cals that 
this condition has neiei been pioven to be pninai.t in the kidiiei and that pro- 
oporatuo dnguois his neicr been made 
Sircoma of the kidney is laie lIoMCicr, it occuis eqinll} in both so\os, es- 
peciallv m the IQ to GO age group and equally on both sides of the body The 
prognosis IS pool X-ray has been found of no tliciapeutic \aluc, although 
Rmphosaicoma is said to bo radio sensitive 
It IS the tonsensus that main sections of the tumor should be esaminod in 
order to rule out the glow iiig edge of a h\ pernephroma and Wilms tumor of the 
adult 

The following lepoiI of a ease of lymphosaicoma of the kidney demonstrates 
the dilTiealty eiitountorcd m prcopeiatnc diagnosis 

CASL ni-roBi 

Mis E A , aged 50 , entered West Snbiiiban Hospital June 3,19-18, acutely 
ill Her chief complaints were pain m the back, on the right side, of 5 months’ 
duration, periodic attacks of \omitmg, also for 5 months, and dysuiia for the 
past 1 months She was not mcntullj aleit and could not understand or answer 
questions coheicntlj. Her husbind stated that she had become ill suddenly 5 
months pioMousl}, the illness ehaiactciized bj nausea, prostration and \om- 
iting The tomiting had eontmued with little intciuiption for a poiiod of about 
5 weeks, the pain in the light side of back and loin was almost continuous fiom 
the onset Appio\imatcU 3 weeks aftci onset of illness, djsuria had de\eloped 
and was quite constant, charaeteiized bj' sudden, intermittent interruption of 
miotuiition Hei appetite had been aei'j pooi since the onset of illness and there 
had been an incieased desiie foi fluids She had been bedridden duimg the first 
month but did not lose muehwcight oi stiength Duimg the second month theie 
was an inciease in the sevoiitj' of the sjauptoms and she began to haio chills 
and fevei A complete general and urological c\amination elsewlieie indicated 
thatall hei tioublewas confined to the uiiiiai}- tiact Aftei a stay m the hospital 
she letumed home She had improied and was able to be up and about At the 
beginning of the fouitli month tlieie was a lolapse with aggiaa ation of preaioiis 
symptoms and she became completely bcdiidden In the subsequent 6 weeks 
there was a general decline but with little loss of weight The past and family 
history were negative 

The abdomen was negatii e except for a firm, palpable mass m light loin, ex¬ 
tending well toward the midline and to the brim of the pelvis, which was tender 
to palpation The blood pressuie was 150/85 The patient appealed drowsy 
and responded \ erj slow ly to questions 

Iora:'oXb«®29,'^9« ""‘“’“S'-' Assocmtioa, 
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Tlic abnormal laboratory findings were: albumin, a trace; sugar, 20 drop re¬ 
duction; red blood cells, 2,980,000; hemoglobin, 9.25 grains—54 per cent; non¬ 
protein nitrogen 322 mg. per 100 cc, and crcal.in, IS mg. per 100 cc. 

The patient was given 500 cc whole blood (citrated) every other day until her 
red blood count rose from 2,980,000 to 4,210,000. Intravenous fiuids consisting 
of 3000 cc of 10 per cent glucose in sterile distilled water and 1000 cc of 10 per 
cent glucose in normal saline were given daily until the day of surgery, at which 
time it was reduced to 2000 cc. 

Ihc urinaiy output gradually increased from S40 cc on the day of admission 
to 4200 cc on the seventh ho.s])ital daj’, when the blood chemistry findings showed 
a marked reduction in both the nonprolein nitrogen and creatinin; the former 
reading being 92 mg. per 100 cc; the latter 4 mg. per 100 cc. 

Cystoscopy showed the bladder to be normal throughout; No. G catheters 
were passed up each ureter without difficulty. Phcnolsulphonphthalein appeared 
in good concentration on the left side in 4 minutes; no d.vc appeared on the 
right side in IS minutes. 

A right nephrectomy was performed under sodium pentothal and nitrous 
oxide anesthesia. 

The patient’s postopcrati\'e condition was quite satisfactoiy for the first 12 
hours, after which the pulse became rapid, weak and irregular. Fluid began to 
appear in the lungs and her temperature rose gradually to 105 F. She died S 
hours later. 

The gross sjiecimon consisted of a kidney measuring 15 by 7 by 7 cm.; the 
kidnej' weighed 500 gm.; tlic aipsalo stripped with case, was thiclc, wliite and 
measured 3 mm. The external surface of the kidney was coarsely nodular and 
smooth. Nodes measured up to 2 cm. On section the cortex and pyramids were 
white. Some portions of the pj'ramids were light tan. Cortex measured 10 mm. 
Pyramids measured 2 cm. Tiie muco.sa of the renal pelvis was white to purplish 
red. The ureter Avas patent; the wall Avas thickened. 

Microscopic sections rcA'caled small and large, poorly circumscribed areas 
consisting of closely arranged cords and groups of large round cells Avith large 
light staining nuclei and scanty cytopla.sm. There Avas an occasional mitotic 
figure. In these areas there aa'ci'c fcA\' blood A'essels, shrunken glomeruli and a feAA' 
tubules. Tuliular epithelium AA'as markedlj’ SAA’ollen and granular. A Icaa' of the 
tubules Avere filled Avith pinkish amorphous material—red blood cells. 

SU.AIAIARV 

A fatal case of lymphosarcoma of the kidney, AA'ith death folloAA'ing operation, 
is presented in detail. RcA'ieAV of the literature and the AA’riter s oami expeiience 
point to the fact that lymphosarcoma lias ncA'cr been jjroAmn to be primary in the 
kidney. The case I’c-emphasizes the difficulty in making preoperative diagnosis. 

703-G N. Michigan Ave., Chicago 2, III. 
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HIGH KENAL EGTOPY: A CilSE REPORT 
ItlCIlAUD J. SiniXANE and GEOUGE C. I'HATHER 
From the Department oj UroUgit, Doslon City Hospital, Hoslon, Mass, 

^Iiilposilions of (lie kidney nvc nhvnys of considcnible interest to tiic urologist. 
Rcnid anonmlics arc not uncommon and have been the subject of extensive 
investigation. Instances of high renal cctopy arc inficqucnt and deserve general 
attention, 

Campbell (1030) reviewed 13,000 autopsies at Bellevue Hospital and found 
only 1 case of high renal cctopy. The patient died of marasmus at 1 year of age. 
At autopsy, there was a left <liaphragm.atic hernia, which admitted 4 fingers. 
It was jdugged by the greater portion of the left kidney. An unusuallj' high 
vascular .supply was noted. All of the .small and most of the large intestines 
were found in the thov.ax. 

Eisendrath reported only 5 eases of high lumbar cctop 5 '. In one of these, the 
kidney was loc.atcd alongside the .sac of a diaphragmatic hernia, and in another 
between the crura of the diapliragm. 

Trauma and also eventration of the dkaplnagm may result in a high kidney. 
All of the abdominal organs, e.xcci)t those fixed in the pelvis have been found 
in the chest. The literature regarding retroperitoneal structures in the thorax 
is meager. Tl>o diagnosis is often obscure and may be confused with such diverse 
entities as neurofibroma, pcricardi.al cj'st and diaphragmatic tumor. 

The prim.ar}' puiposo of this paper is to report a case of high renal ectopy in 
which the kidney alone, in the absence of trauma, was found above the left 
diaphragm. 

CASE nEPonT 

Mr. J, A., a 71 yo.ar old, married, German laborer had had 9 admissions to the 
Boston City Hospital and had been followed here for a variety of disorders over 
a period of 20 years. His urological complaints date from childhood. Ho was 
enuretic until the age of 17 and had experienced frequency, urgency and nocturia 
all of his life. 

In November 1935, he was admitted because of intermittent, oramp-like, non- 
radiating pain in the left upper quadrant. He did not appear acutely ill, and the 
only positive physical findings were slight tenderness in the painful area and an 
enlarged prostate gland. Retrograde pyelograms were made, but these films have 
been destroyed. The radiologist’s report indicated that the right kidney was 
normal. The left kidney was located about G inches above the usual position, and 
showed evidence of nonrotation. The left leaf of the diaphragm was thought to 
be elevated. Recommendations were made for fluoroscopic examination of the 
diaphragm and a barium meal. The patient did not wish to prolong hospitaliza¬ 
tion and the suggested studies were not performed. He was discharged with the 
diagnoses of 1) eventration of the diaphragm, 2) malposition of the left kidney 
and 3) chronic prostatitis. 
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He continued to complain of frequency and nocturia. Cysloscnpic examination, 
in February 1939, demonstrated 45 cc residual urine and right lateral and middle 
lobe prostatic iijq^ertrophy. Conservative therapy was instituted, but his .symp¬ 
toms remained unaltered. 

At cystoscopy, in Xovember 1939, the left ureteral orifice could not be visual¬ 
ized because of elevation of the bladder base. Pyelograms of the right kidney 
were made and no abnormalities were found. 

In December 1940, he was hospitalized for right epididymitis, which luspondcd 
to the usual treatment. For the next 4 years, he was followed in the out-patient 
department without improvement in his original complaints. In addition, he 



Fin. 1. A, faint area of ealcitication in left intratlioracic kidney indicated liy n. Hyper¬ 
tensive type of cardiac silhouette witli small arrow.s denotim; ))rt>minent left ventricle of 
heart. Large arrows, b, show margin of intratlioracic kidney. 7L lateral projection, showing 
po.steriorly placed intratlioracic kidney, a. Note large gastric air bubble. 

experienced perineal pain, hematuriti and noted that his urine had a foul odor. 
Urinalysis showed an alkaline reaction with aliniminuria and microscopic hema¬ 
turia. 

On Xovemboi- 20, 1944, he was readmitted and a 2-stagc suprapubic prostatec¬ 
tomy was done. Bladder calculi were removed at the time of the initial cystotom 5 ^ 
The patient was discharged after 1 month with the clinical and pathological 
diagnosis of benign prostatic hypertrojiby. IDuring the next year, he was followed 
in the medical clinic for symptoms of coronary insufiicicncy and hypertension. 

In April 194G, he was again examined by the urologists because of suprapubic 
and left testicular pain. The cystoscopist noted bladder neck fibrosis, but failed 
to obtain a left nephrogram on I'ctrograde pyelography. Routine intravenous 
P 3 '^elograms, in Xovember 194G, showed no change in the right kidnejE Ihe left 
ureter was visualized, but the left renal pelvis and calj'ceal sj’^stem were not 


seen. 


nion nnxAi. kctopv; a cask hkpokt 
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Cybtoscopy, in June 191S, showed rccunenf lateral and median lobe prostatio 
enlargement. On July 17, 1918, be was admitted for transurethral prostatic re- 



Fig. 2. ^1, calcificnlion in or near loft intrathoracic kidney indicated by a and upper 
atrows. Lower orrow possrWc narrowroR of left ureter at level of diftphragm. 

B, rctroj»radc urogram in upright position of left intrathoracic kidney. Arrows and dotted 
line signify area of cuicificalion. 



Fig. 3 Retrograde pyelogram 6 months later reveals no change in left kidney. 

section. In addition to his urinary complaints, he had mild orthopnea and slight 
dyspnea. It was of interest that a daughter had died of pulmonary tuberculosis. 
The patient was a well developed and nourished white man who appeared 
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3 ’’ounger tlian his stated age and was in no acute distress. The only pertinent 
ph 3 'sical findings were dullness to percussion with absent breath sounds at the 
left lung base posteriorly and a recurrent, left inguinal hernia. Blood studies 
■weie within normal limits. Serologj’’ was negative. Urinah'sis showed albuminui’ia 
1 plus and microscopic hematuria. Roentgenograms of the chest revealed an 
abnoimal densit 5 ' at the left lung base po.steriorly (fig. 1). On fluoroscop^y, the 
diaphi'agm was obser\'ed to move below the mass. At c.vstoscopj’’, good renal 
function was noted bilaterallj'. Left retrograde iJ 3 'eIograins were done (fig. 2). A 
progress meal showed no abnormalities of the intestinal tract other than diverticu- 
losis. On .ful 3 ’’ 21, 19JS, a transurethral prostatic resection was done and 15 gm. 
of adenomatous tissue were removed. The patient was discharged 9 da 3 's after 
operation. Retrograde p 3 mlograms G months later (fig. 3) show no change. 

EMDRYOLOGY AND ANATOMY 

The nephrogenic anlage (nietancphros) in man is located far caudad in the 
pelvis. This secrctoiy ijortion of the adult kidne}' is carried craniall 3 ’^ b 3 ^ the 
ureteric bud and the downward growth of the trunk. At about the seventh week 
(17 mm. cmbiyo), the entire mass lies opposite the second lumbar segment, 
which is the permanent position of the mesial^’ rotated renal pelvis. The blood 
supply is obtained from sc\’eral temporaiy sources, an 3 ' of which ma 3 ’- become 
permanent vessels. In cases of high ectop 3 ', an abnormally Jiigh vascular deriva¬ 
tion is usuall 3 ' found which suggests that the kidnc 3 ’ is elevated b 3 " its high aortic 
attachments. 

The diaphragm is derived from four main sources: a) the ventral septum trans- 
vensum; b) the lateral pleuro-peritoncal membrane; c) derivatives from the bod 3 '’ 
wall, and d) a median dor.sal portion contidbutcd by the dorsal mescnteiy. The 
formation of the diaphragm is a complex process which is completed about the 
second month (20 mm. cmlnyo). Tliero is much variation in the degree of fusion 
in the muscular portion of the diaphragm. FauhA'^ development of the pleuro¬ 
peritoneal membrane results in a persistent hiatus or foramen of Bochdalek. 
Normall 3 ’’, this la 3 mr of tissue is Ic.ss clastic and more casil 3 ' torn than the neighbor¬ 
ing muscle. Perhaps, the reason that it is not more frequently the site of hernia 
is because the area is protected by the liver and the fatty tissue surrounding the 
adrenal gland and the upper pole of the kidne 3 ’. 

In order to explain a supradiaphragmatic kidnc 3 '’ on an embi^mlogical basis, n e 
are forced to h 3 qjothecatc not onh^ a high vascular origin, but also retroperitoneal 
herniation thi’ough the left pleuroperitoneal hiatus, which later closed sufficiently 
to incarcerate the kidne 3 ’’ and pi'cvenled further herniation of other organs. 

CO.ArMENT 

An induced pneumothorax would have been desirable in this case to i ule out 
conclusively eventration of the diaphragm and the conventional type of diaphrag¬ 
matic hernia. Artcriograph 3 ^ might have contributed important information as to 
the origin of the renal blood supply. Neither procedure was deemed advisable. 
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CO^CIJ^!SIO^S AM) bUMMVIiy 

The htcialiire has been bncfly icMcwcd Tlieie arc Ihrco icqmsitcs nliidi 
should be fulfilled before the diagnosis of renal cctopy is irrerocably made, 
namely, abnomral uictcinl length, mnlrotation of the kidney and an anomalous 
blood supply. The c.isc undei coiisideialion sitishcs the first tno requirements; 
it nas not piacticablc (o attempt to dcmonstiatc the third An elToit has been 
made to interpret oui findings from the standpoint of embryolog}'. 
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^'OLUNTARY FLUID INTAKE AFTER NEPHRECTOMY^ 

I. IMACK AND S. nODBAllD 

From the Cardiovasruhir Department, Medical Ucsearch Irmtitutc, Michael Reese Hospital 

Chicago, III. ' 

This Ifiboratoiy has been intcrcslccl for some l.imc in the nicclianisni of death 
in acute anuria and in tlie dcvciopinont of nietliods for prolonging the duration 
of life of bilateralh' nephrectomized animals.- ^ It ^vas observed in these studies 
that dogs d 3 dng after 100 to 200 hours of toial anuria were severel.v dehydrated, 
with plasma proteins rising from a normal of 0 gm. per cent to as much as 9 gm. 
per cent. This finding suggested that the proper administration of fluids might 
counteract some of the deleterious cfTects of anuria and further prolong the life 
of nephrectomized animals. 


Tadle 1. The fluid intake in re/WO gm. hodtj tccighl of rat per dag and the survival time in 
hours for the various groups studied. Each figure is the average of data obtained on 7 rats 
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This was te.=:ted in experiments on 8 dogs and 12 rabbits in which fluids were 
administered at a rate of .50 cc/kg./day of either saline or 5 per cent glucose in 
water or in saline. These did not significantly alTcct the duration of life. Post¬ 
mortem e.xamination demonstrated the tissues of these animals to be edematous. 

In an cfTort to avoid this overhydration w'e decided to permit bilaterally 
nephrectomized animals to .select certain fluids ac/ Ubitiim in an attempt to gain 
some clues as to the po.ssible fluid requirements of such animals. However, this 
could not be done with the uremic dog since the ingestion of fluids led to con¬ 
tinuous vomiting and lo.ss of chlorides. The rabbit was unsatisfactoij'' because 
it does not normallj' drink water but depends for its water on the fluid content 
of its solid foods. The rat was used since it has been studied intensively for its 
ability to self select foods and fluids in normal and stressful situations. 


‘This department is supj)orled in part by Michael Reese Research Foundation. 

Aided bv the Emil and Fanny Wedeles Fund for Cardiovascular Reseat c. 
sRodbard, S.: Some factors alTfCling duration of life in total anuria, lioc. boc. i.xp 

^*°ilidino\v, m’. R. aiMKorzon, W.: An c.vperimental method for obtaining an ultrafiltrate 

of blood. .1. Lai). Clin. Med., 32: ‘IGl, 19-17. _ , . TTarvev 

^Richter, C. P.; Total self-rogul.alory functions in animals and human beings. Ha y 

Lectures, 38: 03, 1913—1. 
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Seventy mature albino rats of both sexes were divided into 5 groups of 14 ani¬ 
mals eaeh. The animals were permitted to lake fluid from graduated receptacles 
containing either 1) tap water, 2) 0.9 per cent saline, or 3) 10 per cent sucrose 
in water. A fourth group was permitted a choice of all three solutions. The fifth 
group was given no fluids of anj’ kind. All animals were fed with dog biscuits 
ad lihiltim, but wore stan-ed 21 hours prcoperativcly. 

All animals were obscrr'cd for a control period of at least 10 days during which 
the quantity and type of fluid intake were recorded daily. The animals were then 
nephrcctomizcd in either a 1 stage operation or in 2 stages with a lapse of 10 
days between removal of the 2 kidneys. Ether inhalation or intraperitoncal 
crdpal anesthesia was used. 

During the control period before surgerj- marked preference was shown for 
the sucrose solution (table 11. A gre.atcr volume of fluid was consumed by these 
animals than by those limiteil to either saline or water alone. After unilateral 
nephrectomy, the intake of the several fluids was not significantly affected. 
Activity was slightly reduced during the first 24 houis after unilateral nephrec¬ 
tomy but was normal thereafter. 

Tlic animals anesthetized witli ether had a shorter duration of life after bilateral 
nephrectomy (average 50 hours) than did those anesthetized with intraperitoncal 
cvipal. For this reason, the data on only the cvipal-anesthctizcd animals arc 
presented in table 1, although the results in both groups (ether or cvipal) were 
similar with regards to fluid intake. 

During the first 24 hours after removal of the second kidney the sameamoimfc 
of water or saline was ingested ns during similar preoperative periods. However, 
those animals receiving the sucrose solution reduced their intake to about i the 
preoperative intake. On the second day after bilateral nephrectomy, the intake 
of all fluids was markedly diminished, and this tendency progressed until the 
animal died. Diarrhea developed in about \ of the animals during the anuric 
period. The animals became progressively less active until death. Six to 8 hours 
before death, weakness was e.\tremc, and muscular twitchings were noted. 

The average duration of life after both kidneys were removed was 84 hours; 
the longest, 119 hours. There was no consistent diffei’cnce in duration of life 
between tlie groups in wliich both kidneys were removed ot one operation and 
those in which this was done in two separate opoi'ations. The type and volume 
of fluid taken had no effect on the average duration of life of any group. Even 
those animals with no access to fluids of any kind lived as long as those which 
were pemitted the various fluids. 
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PAPILLARY EPITHELIOMAS IN EACH URETER AND IN 

THE BLADJ3ER 

DEWAHD O. FERRIS 
Division of Surgery, Mayo Clinic 
.T0SI‘:PII II. KAPLAX 
FcUou' in Urology, Mayo Founelation 
AN’I) 

GERSirOM J. TIIO.MPSOX 
Section on Urology, Mayo Clinic, Rochester, Minnesota 

Three theories have iieen advanced to explain the origin of multiple papillaiy 
neoplasm.s in tlie urinary tract. In cases in Avhicli similar neoplasms also were 
present in the renal pelvis, Albarran and Imbort, explained the recurrence of 
papillaiy epitheliomas in the ureter and bladder on the ba.sis of implantation, 
Tliey expressed the opinion that papillary epitheliomas of the renal peh'i.s ex¬ 
foliated tumor cells -which Avere carried in the urinary stream and deposited as 
graft implants on the lining epithelium of the ureter or bladder, or both. Cabot 
and Allen, Kimball and Ferris, MacKenzie and Ratner, Thomas and Regnicr, 
Scholl, Macalpinc and many others have supported the concept that multiple 
papillary epitheliomas of the urinary tract originate from graft implants sup¬ 
plied by a parent tumor. 

Hunt explained the multiplicitj’’ of papillary neoplasms in the urinary tract 
on the principle of permeation. He said that the pa})illary neo])lasms extonded 
along the epithelial lining of the calyces, renal pelvis, ureters and bladder. 

In contrast, Ewing .said that a predi.spo.sition toward papillary e/hlholiomas of 
the urinary tract is prc-sent in certain persons and that the multiplicitj’ of these 
lesions is not necessarily indicative of i heir origin from one gron-th. He c.xplaincd 
the multiplicity of these neoplasms on the basis of multicentric origin, that is, 
he believed that several centers produce tumor cells which appear simultaneously 
or at intervals and cither coalesce or remain discrete. The concept of the multi- 
centric origin of papillary neoplasms of the urinary tract is further supported 
by the Avorlc of Brodens, jMcDonald and Priestley, and Fagerstrom. 

The folloAving case is rejjorted for two reasons: first, because ayc believe it 
lends further support to the concept of the multiccntric origin of multiple papil¬ 
laiy neoplasms*, and second, because of the rare occurrence of bilalcial involve¬ 
ment of the upper part of the urinary tract bj'* papillarj^ neoplasms. 

CASK UKrORT 

A man, aged 61 years, was referred to the Mayo Clinic April 8, 1948, for treat¬ 
ment of recurrent neoplasms of the urinaiy bladder. Fifteen years previously, 
he had noted gro.ss liematuria for the first time. Cystoscopy had disclosed a 
“benign papillary tumor” of the bladder. The tumor had been fulguiatcd but 
had recurred repeatedlj'. Each recurrent tumor had been fulgurated. The patient 
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liivd iccc'ived 2 courM's of rocntfccn tlu'nipy in 1013. Prior to Juno 1017, micio- 
FCopif examination always liad rcve.alcd “benign papiliary tumors. In .June 
1017, however, biopsy had disclosed a papillarj- transitional cell epithelioma of 
the bladder. The patient had received another course of roentgen therapy at that 

During the 9 monlh.s before the patient came to the clinic, he had lost 0 pounds 
(4.1 kg.). Urinary urgency had been present during this time; he had had to 
micturate every ninety minute.s during the da)’ and 4 or 5 times each night. 
General physical examination did not reveal any significant abnonnality. 

Urinalysis disclosed albunainuria, grade 2 (on the basis of 1 to 4), orythrocy- 
turia, grade 2, and pyuria, grade 4. The erythrocyte count was 4,550,000 and 
the leukocyte count was 8,000 tier cubic millimeter of blood respoetively. The 



J'lG. 1 ^ ..j.vuom.'i, j'radc 2 of bladder. (Hematoxylin and 
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value foi me hemoglobin was 12.0 gm. per 100 cc of blood. A flocculation test 
did not disclose any evidence of syphilis. The value for the urea was 40 mg. per 
100 CO of blood, and the sedimentation late of the eiythrocytes was 10 mm. in 
1 hour (Wostergren’s method). Roentgcnographic examination of the thorax 
and pelvis did not reveal any abnormality. Excretory urography disclosed dila¬ 
tation of the pelvis and calyces of each kidney. 

Cystoscopy disclosed a fiat sessile tumor which had poorly defined borders 
and covered most of the lower half of the bladder. A specimen of tissue was re¬ 
moved from the bladder for biopsy. Cystoscopy also disclosed dilatation, grade 
4, of the orifice of each ureter. Alicroscopic examination of the specimen did not 
disclose any evidence of malignancy, and bimanual examination of the pelvis 
did not reveal any perivesical infiltration. The patient's home physician was 
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asked to send us a specimen of the tissue tliat had l)een removed for luopsy in 
Juno 1947. Microscopic examination of this specimen by Dr. .T. R. McDonald of 
the Section on Surgical Pathology confirmed the diagnosis of papillary epithe¬ 
lioma, grade 2. 

Operation did not reveal nnj' evidence of extension of the tumor into the peri- 
vesic.al tissues. Total cystectomy %vas performed. Since the lower iiortion of eacli 
ureter was 1 cm. in diameter and was the site of considerable thickening and 
induration, a portion of each ureter was removed with the bladder. Bilateral 
cutaneous uvetcrostoray then was performed. 

Gross examination of the surgical specimen revealed a tumor of the base of 
the bladder and a papillary neoplasm in the intramural portion of each ureter. 
The intervening mucosa appeared to be normal. Microscopic examination dis¬ 
closed multiple papillarj’ transitional-cell epitheliomas, grade 2 (Brodors’ 
method), of the bladder (tig. 1) and a similar tumor in the lower portion of each 
ureter (figs. 2 and 3). The tumors of the ureter were distinct from those of the 
bladder. There was no evidence of infiltration of muscle. 

The convalescence was uneventful. On the third day after the operation, chem¬ 
ical analysis revealed the following values: urea, 28 mg. per 100 cc of blood; 
chlorides, o3S mg. per 100 cc of plasma; carbon dioxide combining power, 50 
volumes per 100 cc of plasma. On 2 occasions, microscopic examination did not 
reveal any malignant cells in urine collected from each ureteral stoma. 

CO.MMEXT 

It docs not appear probable that epithelial cells which have been e.xfoliated 
from a parent tumor and have been bathed in urine can become embedded and 
grow on an intact epithelium. In the case which we have reported, it does not 
appear probable that tumor cells which were exfoliated from the vesical neo¬ 
plasm became embedded and grew on an intact ureteral epithelium as a result 
of reflux up each ureter. 

This case led us to make a study of 147 cases of tumor of the renal pelvis in 
which the patients were ohseta-cd at the clinic in a period of 37 years, namely, 
Januarj' 1, 1910 to December 31, 194G, inclusive. In 5 of the cases, a tumor of 
the bladder had preceded the appearance of a tumor in the renal pelvis. In 24 
cases, a vesical tumor developed after nephro-ureterectoray had been performed 
to remove a tumor of the renal pelvis. In these cases,- cystoscopy did not dis¬ 
close any evidence of a vesical tumor at the time of nephro-uretereotomy. These 
findings "would be difficult to explain on the basis of implantation. 

Broders pointed out that in the majority of cases of multiple and recurrent 
tumors of the urinary tract the unifoi-mitj’- of the histologic changes can be com¬ 
pared with that of adenomas or polyps of the large intestine. Wien these polyps 
undergo carcinomatous transformation, they are independent of each other and 
present a unifonn histopathologic picture. Broders also said that papillary 
growths of the renal pelvis, ureter and bladder show a definite continuity with 
the basal cells of the mucosa and that tliis indicates that the tumors originate 
in these cells. McDonald and Priestley made a histologic study of 75 cases of 
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iumor of the renal pelvi.s and found that tlio liigliest incidenee of eareinoma of 
the corroHpondins ureter and the bladder occurred in ca.^^es in %vhich Die tumor 
was of (1)0 noninfiJ(rati\-o type. JVesman and Ehrlich .said (hat meta.sfatie lesions 
of (he ureter involve all of the layers of (his structure except the muco.si. The 
noninfiltrative character of multiple papillary neopla.'^ins .Migne.st.s (hat (hey anVe 
from the basal cells of the mucosa rather than by metastasis by w;iy of the Ivm- 
phatics. 'i'he presence of normtil interveniufr: mucosa betwei'U the multiple {lapil- 
lary epitheliomas would tend (o deny (he po.s'-ibility of spread by j)ermea(ion. 

The pre.«enco of bilateral pafjillary epitheliomas in the urinaiy tract i.s lai-e. 
Murchison, in JS70, reported a case of bilateral villous proces.v-e.s in the renal 


pelvi.s and (he presence of villous processes stirroundinfi each uieteral orifice. 
A review of (he li(erature disclo.sed 5.similar cases. Maytnur and Dyke. Reizlalf, 
and Sanford each reported a ca.se of ])apillary ej)i(helioma of each jena) pelvi.s. 
Macalpine recently reported 2 ca.ses of bilateral lenal pjipillomas in which (he 
patients were dye workers. In the M7 ca.sc.s of tumors of the renal j)eh-i.s ob¬ 
served at the clinic, there were no ca.ses of bilateral jiapillary neoplasm.s. liilatci-al 
papillaiy neoplasms are not frequently encountercfl. Theii- presence can best be 
ex'plained by the coneejh of multiccntric origin. 


.SU.M.MARY 

Thi.s report is based on a ca.se in which a p.-ipillaiy epithelioma uvis piescnt in 
each ureter and in the bladder. A better undej-slanfling of the origin of papillaiy 
epitheliomas of the urinary tract is ncce.s.«ary for a planned and clTcctive method 
of treatment. I'lic dcstniction or removal of a papillaiy epithelioma of the ui’i- 
nary tract does not eliminate the predi.sj)o.sition for similar growths to recur. 
Persistent and frequent surveys of the urinaiy tract are imperative in cases in 
which a papillary neoplasm has been found if the so-called rciairrent lesions are 
to be found and destroyed early. Papillary growths in each ureter and in the 
bladder can best be described as multiccntric epitheliomas, 'fhe destruction or 
removal of multiccntric epitheliomas docs not eliminate the predisposition for 
similar growths to recur. 
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A NEW METHOD OF UIIETEROSIGMOIDOSTOJVIW 
WILLIAM F. MELICK 

From the Dcparlmenl of Urology, Si, Louh University, St. Louis, Mo. 

In 193G, Hinman was able to find over GO reported techniques for uretero- 
intestinal transplantation recorded by over 50 different surgeons. Since that time 
many new techniques have been reported, which on careful study are found to 
be modifications or slight changes of previous operations. The very great number 
of modifications indicates that the ideal operation has yet to be achieved. The 
operation to be described is also a modification and while it is not ideal, it has 
given the best results of any technique used tlius far by me. 

A brief historical review is of interest since it points out the problems involved 
which we have yet to settle. Simon, in 1851, attempted to produce a urinaiy-fecal 
fistula by means of sutures between the ureters and the rectum which was suc¬ 
cessful in producing the fistula, but unsuccessful as to end result. In 1930, IGnvin 
experimentally showed that the idea of a long fistula was unsound and that it 
led to stricture of the fistula due to the failure of epithelization. 

The first recorded operation of uretero-intestinal anastomosis was that by 
Smith in 1878, and unfortunately was unsuccessful. Maydl, in 1894, introduced 
the idea of implanting the entire trigone vnth the intact ureters in cases of 
exstrophy of the bladder, hoping to preserve the sphincteric action. Bergenhem 
later published successful cases using an extraperitoneal incision and implanting 
a rosette of bladder tissue with each ureteral orifice. Peters, independently, a 
short time later reported on a method quite similar to Bergenhem, but added 
the factor of retained ureteral catheters. Fisher, in 1938, reported a patient 
surviving 22 years after a Peters’ tiq^c of transplantation. 

The idea of mechanical aids to the operation was first proposed by Chalot 
in 1896, and he used hollow nickel tubes to hold the ureter open and pass into 
the rectum. This idea finds its modem counterpart in the experimental use of 
vitallium tubes by Stevens and Lord. 

In 1896, Fowler attempted to produce a valve-like action by using a flap 
of rectal mucosa. Fallc and Smith have reported a case surviving 25 years after 
Fowler's operation. The recent work of Davalos, first with dogs, and later with 
human beings, is really a modification of Fowler’s original technique. 

In 1886, with an idea of preventing leakage, Bardenheuer experimentally 
buried the ureter into the bowel wall after the fashion of a Witzel gastrostomy. 
In 1887 he applied this idea to a human case. In 1905, Tikhoff also proposed 
the same idea. Their method was further modified by Mirotvortzeff, who in 
addition to burying the ureters, also sutured the ureteral mucosa to the in¬ 
testinal mucosa (after Shilovtzeff). This %vas also proposed by Stiles m 1907. 
Its modem counterpart is Riba’s experimental study in 1939. ^ . r »,• 

Coffey, in 1911, introduced the idea of submucosal implantation with his 

‘ Read at annual meeting, South Central Section, American Urological AeBodation, 
St. Louis, Mo., October 1948. 
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Co£fey I operation. This has been modified innumerable times. Mayo, in 1912, 
introduced a piece of catgut up the ureter to act as a guide and prevent post¬ 
operative anuria. This became widely known as the Coffey-Mayo technique. 
In 1921, Cabot used the extraperitoneal approach in doing the Coffey I opera¬ 
tion. Today, of course, it is well known that peritonitis is due to leakage and 
not to contamination. The widespread use of sulfa drugs and biologies to control 
contamination make the avenue of approach of much less importance than 
formerly. Exposure is so much better transperitoneally that it is more widely 
used. It also permits implanting both ureters through the same incision and at 
the same time, if desired. Lower also modified Coffey’s technique by splitting 
the end of the ureter to produce a wider lumen. Beck, in 1913, produced an 
internal tunnel with the free end of the ureter dangled in the lumen of the gut. 
In 1928, Marion also tunneled the bowel wall between two separate incisions. 
Mayo, 1930, proposed the idea of tunneling the muscularis of the bowel between 
several incisions. Walker-Taylor, 1931, c-xperimcntally guided the ureter, attached 
to a long needle, through the muscularis and into the lumen of the intestine. 
Schinagel, 1948, also reports on the experimental use of the tunneling idea. 

Coffey next introduced his technique II. At this time he introduced the idea 
of postoperative drainage by means of a retained catheter. This, of course, 
basically is the same idea proposed by Mayo with the catgut guide. Coffey’s 
third technique was then proposed with the addition of a cutting or necrosing 
stitch to make the anastomosis between the ureter and intestine after ligation 
of the ureter. The disadvantages of the third technique are immediately ap¬ 
parent, for until the suture can produce necrosis of the ureter and intestine, 
there will be no urinary output. 

In 1933, Higgins allowed the ureter to remain connected with the bladder 
during the time tliat the necrosing suture took to cut tlirough, thus protecting 
renal function by allowing for drainage. Hinman, in 1935, reported on the use 
of drainage by means of an extraperitoneal ureteral catheter, but did not recom¬ 
mend it because the catheter caused necrosis and infection in a clinical case. 
Vose, 1945, used a T-tube ureterostomy to relieve the edema that follows ureteral 
transplantation, and had no complications in his series of cases. In 1948, Flocks 
left the ureter intact, opened a side to side anastomosis between ureter and bowel 
which he maintained open by a retained ureteral catheter passed out the bowel 
and through the anus. In these methods the ureters are tied off at the second 
stage with the exception of Flocks, who places a wire suture around the ureter 
at the first operation and later ligates the ureter by twisting the suture down. 
Vose, of course, first clamps off the T-tube and later pulls it out. 

A number of other mechanical aids have been proposed, many of them being 
modifications of previous instruments. Ferguson, in 1931, implanted the intact 
ureter first, and then at a second operation severed the ureter where it emerged 
from the gut, opened the ureter into the bowel with an electrode passed up the 
ureter, fed a short catheter up the ureter and then out the bowel. Both, in 1935, 
placed the intact ureter in the bowel wall, then at a second operation cut the 
ureter, passed a special electrode into the ureter and out the lumen of the gut 
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■nhere it was removed bj’’ an assistant ivith a proctoscope and cautery. In 1944 
Jewett published his modified technique using an electrode of different design,' 
but in the same way that Ferguson had proposed. Jewett did not use ureteral 
catheters. Hinman, in 1936, ligated the ureter around a special “divisible carrier” 
and introduced it into the lumen of the gut where the carrier could be manip¬ 
ulated to cut the suture, opening the ureter and leaving the portion of the car¬ 
rier which was contaminated inside the lumen of the gut. 

While its popularity varies widely from region to region, and even from time 
to time in the same region, uretero-intestinal transplantation fills a definite 
need. While the mortality loaves much to be desired, and even at times is terrific, 
its morbiditj' over cutaneous implant cannot be questioned. In defense of the 
procedure, it must be stated that some of its mortality is unquestionably due to 
the fact that it has been resen’cd as a “last chance” therapy when all other 
means of treatment have failed. Enough reports of long time sundvals have now 
accumulated to show that it is a feasible procedure. (Stevens 1941, Priestley and 
Strom 1943, McComb and Pcarse 1943, Lower 1913, Marshall and Gardner 1945, 
Smith 1947, and Vallett 1947.) 

A great deal of experimental work has been done on the problem (Hinman, 
Belt, WejTauch, Fortner, ICiefer, Vermooten, Spies and Newswanger) and in 
addition, Hinman and Wcyrauch have studied the different principles of surgery 
which have been used, in an attempt to find the causes of the difficulties. The 
difficulties arc well known and familiar to all. They arc: 1) danger of peritonitis; 
2) danger of urinary obstruction; 3) danger of urinary infection. The causes of 
them are not well knoum. Modern drugs and biologicals have led, together with 
the introduction by Coffey of the submucosal implantation, to almost con¬ 
quering the dangers of leakage and peritonitis. The problems of urinary ob¬ 
struction and infection are still with us. 

Hinman and Belt, working with dogs, found that while the duodenum, by 
virtue of its sterility, would be an ideal place to insert the ureters, the absorption 
of waste products led to similar death as that following nephrectomy. This has 
been confirmed recently by Fortner and Kiefer using monkeys as experimental 
animals. Thus one is limited to using the large bowel or at least only tliis plus 
the terminal ileum. Vermooten has done experimental transplants in dogs into 
the terminal ileum "with the idea of being aided by the ileo-cecal valve, but was 
not impressed by any particular value of this procedure. 

Hinman and Wcyrauch studied the causes of peritonitis followng trans¬ 
plantation and found it due to: 1) leakage because of imperfect closure; 2) sutures 
perforated bowel or ureter; 3) one or more sutures at site tore out; 4) local necrosis 
of bowel or ureter due to interference with the blood supply. Flocks believes that 
interference with blood supply is all important and in experimental studies has 
shown that any section of the ureter is supplied from above and below. The cut 
end of any ureter will, therefore, slough to some extent. Hinman and Wcyrauch 
have produced additional experimental work in chickens to show first, that chick¬ 
ens, even though they have a cloaca, are susceptible to urinary obstruction and 
infection; and secondly, when the ureter is re-anastomosed to the cloaca, ob- 
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Btuiction of the ureters and infection are incident to changes produced at opera¬ 
tion. 

Vermooten attempted to solve the problem by first re-implanting the ureters 
into the bladders of dogs. In this case he found that obstruction occurs when the 
lower end of the ureter retracts within the wall of the bladder. Vermooten next 
did urctero-intestinal transplants and found that the ureteral bud within the 
rectal lumen was always the site of suppuration, but came to the conclusion that 
the ureter must be fixed so that it cannot retract. He also proved that if ureteral 
catheters are left in a ureter whoso slump is placed inside the intestinal lumen, 
that part of the ureter within the lumen will come away when the catheter is 
withdrawTi. Vermooten’s ultimate conclusion was that infection at the site of the 
bed of the transplant produced stricture formation. This view more recently has 
been expressed by Jewett. In a third series of experiments, Vermooten has 
also shoivn that the so called “uretcrorectal valve” produced by submucosal im¬ 
plantation does not function as a valve, but that even an incompetent valve does 
not always necessarily lead to uretcml dilatation. 

After a period of dog and autopsy experiments, my first uretero-intestinal 
transplants were done with the Coffey I type of operation, and then with Lower's 
method. One of the first of these is now living and well after C years. None have 
survived without marked renal dilatation. Use of the Coffey II operation was 
uniformly disappointing. Use of Higgins’ technique was abandoned because of 
frequent postoperative anuria, oven though the ureter was still connected with 
the bladder. Jewett’s technique produced c.xccllent results in several patients one 
of whom is now living over 3 years with a single kidney, and no evidence of 
hydronephrosis or impairment of renal function. In several other cases, how¬ 
ever, distressing fistulas were produced by tangential cuts, and ns there seemed no 
sure technical way of avoidingthisdistressing accident, this method was also aban¬ 
doned. In trying to develop a new technique it seemed that several requirements 
must be met: 1) The submucosal trough, while it furnishes an imeompetent valve, 
does prevent leakage and should be used. 2) If the ureteral stump does become 
infected inside the gut lumen, it should be kept outside the lumen. 3) If the cut 
end of the ureter does slough, it should not be utilized directly in the formation 
of the anastomosis. 4) No sutures should be placed in the ureter or gut lumen where 
there is any danger of inadvertently perforating either structure. 5) Some pro¬ 
vision should be made for drainage immediately postoperatively. 6) The pro¬ 
cedure should be accomplished immediately under direct vision. These require¬ 
ments, of course, indicate that a lateral anastomosis would have to be done. With 
the above objectives in mind the following technique W'as worked out first on 
dogs, and then on human beings. 

OPERATIVE TECHNIQUE 

A midline incision is made from the symphysis to, or around, the umbilicus, 
^e intestines are packed off from the pelvis and a self-retaining retractor is 
inserted. The posterior peritoneum is incised over the right ureter and the ureter 
identified and freed down toward the bladder (fig. 1, A). The ureter is then 
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^’Smoid is pulled over aud the site 

selected for the transplant is marked off with staysutures through the muscularir 
usual submucosal trough is prepared by separating the muscularis of the 
mucosa for a distance of about 2 cm. The clamped ureter is 
then held over the prepared bed and ligated at the level of the loiver end of the 
trough vath ho. 40 cotton and the ends of the ligature then left long (fig l B) 



Fio. 1. .4, sigmoid freed, incision made in posterior peritoneum, and ureter exposed. B, 
submucosal trough made in sigmoid. C, incision in ureter behind ligature; catheter inserted 
up ureter. D, stab wound made in si^jmoidal mucosa over tip of rectal tube; distal end of 
catheter passed tlirough tube to outside. 


A ureteral catheter or Suby tube is then inserted up the ureter through a longitu¬ 
dinal incision in the ureter about 1.5 cm. behind the ligated end (fig. 1, C). The 
excess ureter beyond the ligature is removed. The ureter is then placed in the pre¬ 
pared bed and the muscularis of the sigmoid closed over the upper end of the 
bed. A 34F wlustle tip rectal tube, or the special catheter designed by Flocks, 
is then introduced through the rectum and manipulated so that the eye lies under 
the incision in the ureter. A stab wound is then made in the lumen of the sigmoid 
and the distal end of the catheter is threaded down the rectal tube until an 
assistant can grasp it, after which the rectal tube is withdrawn, lea'ving the 
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ureteral catheter in place (fig. 1. D). The ends of the ligature on the end of the 
ureter are then threaded on needles and a mattress suture placed at the lower end 
of the bed and tied on the surface of the sigmoid. The remainder of the muscu- 
laris is then closed over the ureter (fig. 2, A and B). In the last 2 cases, in addition 
to the above, the mucosa of the ureter is sewn to the mucosa of the sigmoid. This 



should be a safety precaution in case the ureteral catheters are accidentally re¬ 
moved. The lateral portions of the posterior peritoneal flap are then utilized to 
immobilize the sigmoid at the point where the ureter enters the new sigmoidal 
bed, to prevent kinking (fig. 2, C). The same procedure is carried out on the other 
side. Figure 2, D shows the completed anastomosis. 

No attempt is made to extraperitonealize completely the entire area of anas¬ 
tomosis because this may kmk the ureters and may also cause some intestinal 
obstruction. In regard to infection, the use of sulfasuxidine, sulfathiazole, 
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liRUXAIU) r C'OJITJ U ksdRIAMN \ Si;iI)M\N 
Irani the Vrolvuiritl SrriirCt Stttnrl Citii //ot/iiMl, \rirnri, A J 

Many cn-^cs of rupture of Uic uimaiy filudifcr lla^ e l)epu lepoUcd, but a review 
of the literature ro\cal& only3 ca<-ei, of recurrent, nontiaiiniatir niptuie. Marbury 
and Fiy reported a cabo in i\lueli alcohol and lucb pi lyed an etiolojiical role in 
the ruptures. Pole’s ci'-e was due to gonoiilieal stricluics and multiple bladder 
and perineal opeiations Oppeuhcimei and Dniekeimaii added anotlier case m 
which bladder infection and obstiuction at the vcsie-il neck picdisposcd to the 
the spontaneous lupturc on two occasions in the same patient. All the above 
cases recoccicd following suigical mterccntion Rceausc of the laritj of the 
condition and the peculiniitics presented, a c.isc is herewith repoitod of a recur¬ 
rent rupture of the bladder, which to the minds of most ciitical clinicians would 
Ime to bo considered as one due to trauma. 


cssi. ni.i’oui 

N. P , a white laborer aged oO, was admitted to the hospital on September 1, 
1947, complaining of diffuse abdominal p.iin, which had begun 8 lioiirs prei joiisly 
with an acute onset Mictuiition was norm.il until a few hours bofoie the onset 
of pain, and from th.it tunc on he had an urgent desire to \ oid but was unable 
to do so Xo history of ti.auma was obtained and he stated he consumed only 
3 glasses of wine prciious to the onset of his symjitoms lie was lepeatedly 
questioned about trauma and alcohol but he iiccei dcvi.itcd fiom his original 
story No other symptoms were pic'ent 
Physical evamination icie.ilcd a well nouiishcd, well del eloped man in acute 
distress with see ere abdominal pain, but notm shock Esquisito tcndcincss and 
marked rigidity were piesent thioughout the abdomen Distention was not pres¬ 
ent and peristalsis was diminished Xo shifting dullness was obtained Rectal 
examination. v.as normal 

^®"'P'^™tuiowas 98 F, pulse 90, rcspiiations 22, and blood prcssuio 130/90 
White blood cell count was 14,400 with 87 per cent poljTnoijihonucleais and 13 
per cent lymphocytes Rod blood cell count was 1,200,000, with 13 gm hemo- 
gobin Blood cliemistiy was noim.al Kahn test neg.ative 

atheterizition of the bladdci lecovcicd ,100 cc of deep rod bloody fluid. 

injected into the bladder and 75 cc of blood-tinged 

on leturned This was repeated with the s.amo lesults 
crea°sed to Picssurc lose to 144/100 and the pulse in- 

lon.J cv.i. No "» '1" P™- 
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atedfroni ihoperiloncal cavity through Ihoreutin ihchhckhr. The peri toncum 
then opened and manj' more clots were removed. Approximatdy 200 cc 
bloody fluid was also aspirated from the peritoneal cavity. On the right lateral 
wall of the bladder there was a 7 cm. tear of tlio peritojicaJ reflection of the 
bladder. This rent in the peritoneum did not communicate ivith the bladder 
ca%dty but extended into the perivesical space, ^'ho bowel was normal. 

The hole in the superior wall was .sutured with continuoiis ciiromic catgut 
on the peritoneal side of the bladder. The tear of the peritoneal reflection was 
sutured in a similar manner and the peritoneum closed without drainage, A 
c3^stotomy tube was placed in the bladder and a Penrose drain jflaced down 
to the peritoneum, following which the wound was closed in the usual mnnnei'. 

The postoperative course was marked by abdominal distension which was 
finallj'controlled by a Wangensteen tube, e.<erineand strvehnine. Chemotherapy 
and intravenous fluids were started. The Wangensteen was removed on the ,si.\'th 



Fig. 1 , .-1. cyslGKnuu, .sliowinK U'.nr in .superior wall of hladfier am) iatpipcriloaeal c.v- 
Iravasntiou of dye, li, oystonram .siiowinK .second iiitra))oritonoal ruj)turc in the same pa¬ 
tient -I months later. Dye localized in peritoneal cavity. C, cy.slof'ram, normal, 3 weeks after 
repair of ruptured hlaflder. 

day and the remainder of the slay in the hospital was uneventful. He was dis- 
charged 3 weeks after surgery in good condition, without, complaints. 

The {latient was not seen again until readmitted to the hospital on January 
2G, IflJS, four months after discharge. JIc complained of generalized abdominal 
pain and urinary retention for 24 hours. He slated the day before tins admission 
he .slipped on the ic\' pa\'cmont and fell to the grotind. Following this accident 
the above sj'mptoms began. He had vomited 3 times since the onset. At this 
time lie was again questioned about any traumatic caviso of his initial rupture 
4 montlis previously, and without hesitation he stated that while pushing 
a wheelbarrow he tripped, fell and the handle of lijo whcclbaiion stuick 

his abdomen. -in 

On examination, exquisite tenderness and slight rigidity were present m hot i 
lower quadrants of the abdomen. Peritoneal rebound tenderness was also elicited 
in this area. The lompevaturc was 100 F, the pulse 08, respirations 22, and the 
blood pressure 180/110. The white blood cell count was 15,700 with SI per cent 
polymorphonuclears and 19 per cent lymphocytes. The red blood cell count was 
4,500,000 with 14 gm. hemoglobin. Urea nitrogen IG. Kahn lest negative. 

A catheter was easily passed into the bladder and 100 cc. deal, ambei lume 
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was obtained. A oystogram revealed extravasation of the Diodrast (fig. 1,B) and 
immediate surgical exploration was carried out. 

The previous scar was excised and many dense fibrous adhesions were present 
around the bladder. The bladder was opened and ISO cc of amber urine was 
aspirated. On the left superior wall, at the site of the previous rupture, there was 
a hole in the bladder, 1 by 1 cm. The edges of the tear were thickened and fibrous, 
and pressure on the abdomen caused urine to exude from the peritoneal cavity 
into the bladder through the tear. The rent was closed by a purscstring suture 
taken around the edges in the bladder. The peritoneum w'as then opened and 
about 200 cc of cloudy urine was removed. There appeared to be a partially 
encysted portion of the peritoneal cavity surrounded by adhesions and fi.xcd 
to the bladder by scars of previous accident. It was felt, since this cavity was 
partially separated from the general peritoneal cavity, that drainage should 
be instituted; therefore, a Penrose drain was inserted in this cavity (fig. 1, B), 
the peritoneum closed, and the wound sutured in the usual manner. 

The patient made an uneventful recovery. He was up on the second day, the 
Penrose drain removed on the sixth day, and he left on the twenty-third day 
completely well. An intravenous urogram, taken before discharge, showed a 
normal upper urinary tract. A cystogram revealed a normal bladder (fig. 1, C). 

comtEOT 

The causes, diagnostic maneuvers, and treatment of bladder rupture have 
frequently been discussed in the literature. However, the intraperitoneal type 
of rupture usually follows a characteristic course although it could simulate 
and must be differentiated from any condition causing an acute surgical ab¬ 
domen. There is usually a history of some difficulty in voiding, urgency, or pass¬ 
ing of small amounts of blood-tinged urine before the onset of abdominal com¬ 
plaints. The abdominal pain is usually severe, with a sudden onset, which may 
not be well localized by the patient. The patient may be in shook, mild or severe, 
depending upon the time that has elapsed from the onset of symptoms. The 
abdomen is rigid and tender. Fullness in the flanks will depend upon the amount 
of free urine and the intensity of the peritonitis, which may be either chemical, 
bacteriological, or both, depending upon whether the urine at the time of rup¬ 
ture was infected or not. Peristalis is diminished. Rectal examination may 
reveal a bogginess in the cul-de-sao just above the prostate. 

Methods of diagnosis that have been advocated at various times include vesi¬ 
cal pneumograms, injection of radiopaque substances into the bladder, cystos¬ 
copy and catheterization. A measured amount of sterile saline is injected into 
the bladder through a catheter and it a lesser amount returns, it indicates a 
ruptured bladder. However, in our case more fluid returned than was injected 
which would suggest an intraperitoneal rupture since it would be assumed that 
some of the fluid was obtained from the intraperitoneal extravasation. 

During our patient’s initial hospitalization, he steadfastly denied any history 
of trauma whatsoever, nor did he ever deviate from his story of having drunk 
only three glasses of wine the day previous to admission. We thought, perhaps, 
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extrinsic etiological factors were eliminated. During his second stay in the 
hospital he stated that 12 hours previous to his first admission the handle of a 
wheelbarrow struck him in the abdomen. Thus, were it not for his second 
ruptured bladder, this case would have been considered one due to internal 
causes or spontaneous. WTien the criteria of spontaneous rupture depend upon 
the history of external stimuli, it is quite likely that many patients may forget 
a slight jar or fall, just as this patient did. Campbell stated that trauma may be 
no more than exertion of getting out of bed, straining at stool or a slight fall. 
In those ruptures due to a fall, the distance fallen is unimportant. 

CONCLUSIONS 

A case of recurrent, traumatic, intraperitoneal rupture of the bladder with 
recovery is presented. The diagnosis and symptoms are briefly discussed. When 
the criteria of spontaneous rupture of the bladder depend upon the liistory of the 
patient, in many cases it is inaccurate, as shown in the case presented. 

66 E. Washington St.^ Chicago, III. 
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ENDOMETRIOSIS OF THE BLADDER* 


W. L. FITZGERALD and MARK A. R. KUHN 
From the Department of Urology, Jachton Memorial Hospital, Miami, Fla. 

Endometriosis involves the urinaty tract rather rarely. The bladder is most 
commonly affected, but according to the latest review only 64 cases of endo¬ 
metriosis of the bladder have been reported in the literature.* Another case is 
herein reported. 

The term endometriosis, along with various other terms, is used to denote an 
aggregation of ectopic or misplaced endometrial glands with stroma found in 
organs or locations other than the uterus. The condition has been reported in the 
labia, the perineum, the inguinal lymph nodes, the uterus, the urethra and the 
bladder as well as the more commonly involved pelvic viscera. The disease is 
limited to women of the menstrual years. 

The mode of origin in these extraneous locations is an unsettled question. 
Theories advanced include: 1) Primitive cell “rest” of the woUfian or mullerian 
ducts; 2) metaplasia; 3) invasion or direct extension or metastasis resulting from 
surgical trauma or pelvic disease. These gro%vths have also been academically 
classified as internal or external, and primary or secondary, depending upon their 
possible mode of origin or their location in relation to the organ involved or their 
relation to the adjacent pelvic organs. No theory of origin or classification yet 
expounded n-ill satisfactorily fit all the cases so far reported. The weight of opinion 
seems to favor direct extension or invasion. Some authors are very emphatic on 
this point. There is no disagreement, however, on the basic fact that these tissue 
masses are under direct hormonal influence, especially the ovary, and that the 
symptoms and manifestations ate “cyclic” in character. In endometriosis of the 
bladder therefore, the symptoms wiU be exaggerated during periods of menstru¬ 
ation. Bladder pain, frequency and urgency are the chief symptoms. Hematuria 
will occur only in cases where the mucous membrane of the bladder is involved, 
a symptom which has been reported in only about one-third of the recorded 
cases.* 

Objectively, there are two findings of great importance: 1) A majority of these 
cases present a palpable mass which is painful on pressure; 2) the cystoscopic 
picture. This will vary depending on the presence or absence of mucous mem¬ 
brane involvement and, if present, the degree of such involvement. Either a 
bulging tumor mass covered by normal bladder epithelium will be found or the 
so-called “typical cystoscopic picture” will be present. Moore et al.,* after a 
careful review of the literature and the reported eases, have construeted a com¬ 
posite picture. While the description is of more interest to the urologist than to 
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the gynecologist, it is so classically done that it is believed that you -will enjoy 
exact quotation. “One would find an elevated area in the bladder 1, 2 or more 
centimeters in diameter. The mucous membrane surrounding the tumor would 
be markedly congested and edematous. This edematous mucous membrane would 
be thrown into folds. Through the usually intact mucous membrane overlying the 
tumor one could see many cysts, some translucent, other having a bluish cast, 
while still other cysts would be fiUed and markedly distended with blue-black 
material. During menstruation one would find the tumor larger, more congested, 
with fewer translucent cysts and more bluish cysts. Active menstruation of these 
tumors might hinder the cj'^stoscopic examination.” 

Biopsy is not always reliable, as will be seen in the case here reported. Trans¬ 
urethral biopsy, as has been aptly stated, might be of greater value in eliminating 
bladder carcinoma than in diagnosing endometrioma. 

TREATMENT 

If a patient has no desire for more children or is nearing the menopause, surgical 
extirpation of the bladder mass is not indicated because surgical removal of the 
ovaries or sterilization by radiation will cause the tumor to retrogress. If the 
patient is 3 'oung or desires more cliildren, conservation of the ovaries is important, 
and segmental resection of the bladder, if feasible, is indicated for the alleviation 
of sjunptoms. These tumor masses are not encapsulated and transurethral fulgu- 
ration or attempts at resection transurethrally would seem to be contraindicated. 

CASE REPORT 

Mrs, H. S., aged 34, white, was referred in July 1943 with complaint of “pain 
in the bladder on urination and whenever the bladder is full.” She had undue 
frequency and no hematuria. The symptoms were slightly exaggerated during 
the first two days of menstruation. The duration of the sjTnptoms was 18 years. 
She commenced to menstruate at the age of 15. About a year later her symptoms 
began and she undenvent a diagnostic cj'stoscopy, which was reported as nega¬ 
tive, but was followed by hematuria which lasted 3 weeks. One week after the 
cystoscopy she had an appendectomy and uterine suspension. In 1943 she had a 
dilatation of the cervix and removal of the gallbladder, at which time a local 
surgeon found a “mass on the bladder.” 

She was then referred for urological study. The urine showed 1 to 3 pus cells 
per high powered field in centrifuged specimen. Cystoscopy revealed a 3 by 4 cm. 
broad based tumor situated far behind the trigone in the midline. The surface 
was smooth, and covered with normal mucosa and no ulceration. Diagnosis, 
benign bladder tumor. Nine days later transurethral resection of the tumor was 
done and the patient left the hospital 5 days later. Biopsy report: “Section of the 
bladder consists of two different features: First, an edematous connective tissue 
containing numerous mjucomatous cells rich in vessels and offering also 
ous cells loaded with lipoid and hemosiderotic pigment. Other parts showed the 
covering epithelium sending pocket into deeper layers which are outline y a 
hyperplastic epithelium which in it’s part is completely mature an w ic is 
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surrounded by a moderate chronic inflammatory reaction. There is nowhere evi¬ 
dence of malignancy. Diagnosis; benign edematous myxofibroma, chronic hyper¬ 
plastic cystic cystitis” (Rezek). 

Five days after the patient left the hospital, bleeding developed which necessi¬ 
tated hospitalization, fulguration of the bleeding point and transfusion. Twenty- 
four days after the initial hemorrhage the patient had to be hospitalized again 
and bleeding point coagulated. Subsequently a bladder examination revealed the 
lesion completely healed. Fifteen months after operation, cystoscopy revealed a 
recurrence of the tumor, smaller than before but immediately adjacent to the 
previous site. After being reassured by the pathologist, expectant treatment was 
advised. In early 1948 her symptoms had become worse, and bimanual e.xamina- 
tion revealed the tumor to bo larger and more painful. Segmental resection was 
done after removing a large cystic left ovary and extrapcritoncalizing the bladder. 
The uterus was fibroid in character. The patient went home 13 days later. Pathol¬ 
ogy report: ‘‘Sections taken from the tumor removed from the bladder show an 
interlacing connective tissue and smooth muscle tissue with island of typical 
endometrial tissue consisting of endometrial glands and stroma. Diagnosis: endo¬ 
metriosis; adenomyosis” (Rezek). Later the patient had x-ray treatment, 1000 r, 
both anteriorly and posteriorly, for castration effect. She ceased menstruating 2 
months after x-ray treatments. On March 8,1949 the patient was symptom-free, 
the urine showed only an oocasionaly pus cell and, by cystoscopy, the bladder 
was entirely normal except for a very slightly elevated area at the old tumor site 
1 cm. across which was covered by normal mucous membrane. 

COMMENTS 

A very pertinent observation has been made in these cases; that is, that pa¬ 
tients with endometriosis have almost invariably sustained trauma from previous 
surgery or have concomitant pelvic disease. This would seem to lend credence to 
the extenaon and invasion theory of genesis and substantiate the observation of 
Goodall;^ ‘‘An effort has been made to classify bladder endometriomata as pri¬ 
mary or secondary. This subdivision I cannot endorse because I have tried to 
demonstrate that all cases of endometriosis of whatever type or whatever pelvic 
site, are endometrial in origin.” 


SUMMARY 

A case of endometriosis of the bladder is reported. 

n a patient’s bladder symptoms are unduly exaggerated during menstruation, 
or if there is proven hematuria during this period, she should have the advantage 
of cystoscopio study. 

422 Ingraham Bldg., Miami 32, Fla. 

‘ Goodali,, J. R.: Ann. Surg., 120:891-900,1944. 
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SOME OBSERVATIONS ON THE TECHNIQUE OF TRANSURETHRAL 

PROSTATIC RESECTION^ 

JOUN B. WEAR 

From the Dcparlmcnt of Urologu, UmvcrsUy of Wisconsin School of Medicine, Madison 

That intravascular hemolysis can and docs occur during endoscopic revision of 
the enlarged prostate has become an established fact. The amount of plasma 
hemoglobin will increase as more or large capsular veins are opened and the 
operation prolonged. If the irrigating fluid is under suflicient pressure to permit 
vision then obviously it is greater than venous pressure and the fluid may enter 
the circulation. Visual evidence of this may be obtained by switching to 25 per 
cent Hippuran under pressure while the veins are open (fig. 1, A). From 12 to 15 
minutes later a p3'ologTam is obtained (fig. 1, J5). 

Before the operation the plasma hemoglobin was none and immcdiatelj’’ after- 
wards it was 1G3 mg. per cent, and 24 hours later again, none. The patient was 
discharged 8 daj's postoperative and then x-raj's were again taken 8 flaj's later, 
or IG da>'s after his operation, under the same conditions in order to check the 
original finding (fig. 1, C and D). No pyclogram was obtained. 

Another patient was resected down to the capsule and several venous sinuses 
opened, and again 500 cc Hippuran under pressure was placed in the bladder. 
Tliis picture (fig. 2, .4) shows the medium escaping from the capsules and into one 
large vein, and 15 minutes later (fig. 2, B) a pyclogram is obtained. 

On other occasions a rc.scction was done without resecting to the capsule, and 
without opening veins (fig. 2, C and D) and no pyclogram was obtained. 

Tlie mechanism wlicrelw one patient shows severe s^Tuptoms from hemolysis 
and another does not is not well understood. It is not directly proportional to 
the amount of pla.sma hemoglobin, as a lower nephron nephrosis may develop 
at 93 mg. per cent and not at 1G3 mg. per cent. It is doubtful that the distilled 
water is entirely at fault as it has repeatedly been injected intravenousb'^ without 
causing sjunploras. As much as 1000 cc has been given without appreciable 
hemolysis. How much hemolj'sis takes place within the bladder before the fluid 
enters the vein is difficult to determine but certainly this can be a factor. One 
doas not need much imagination to realize that the prostate itself is the source 

of much toxic material as the operation proceeds. 

For many years it has been recognized that when a hypertrophied pros a e 
is enucleated the compressed portion near the fibrous capsule is not remove 
They did not recur very often and the long term results were considered satis¬ 
factory. Wliile doing perineal prostatectomy I collected several pieces o t e 
capsule (fig. 3) in order to see what was remaining. From this we can see that as 
the capsule is approached, the blood vessels become more numerous, an can see 
why more venous sinuses are opened. Is it possible that we shoul n i neces 

* Read at annual mcetinK, North Central Section, American Urological Associati 
Des Moines, Iowa, October 29, 1948. 
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Fig 3 


saiy or desirable to do more in transurethral resection than is done by an enucle¬ 
ation of the gland? 

Transurethral prostatio resection can be safely done with distilled water if 
the operation is not unduly prolonged, and if venous sinuses near the capsule are 
avoided. If a large vein is opened the operation should be toiminated then and 
there. Much remains to be learned about intravascular hemolysis and lower 
nephron nephrosis but shock, toxic substances from the prostate itself, and the 
action of the fulgurating current on the blood must all be recognized as contribut¬ 
ing factois when the irrigating medium enters the blood steeam. 

1 S. Ptnclcney St., Madison, IKrs. 
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PROSTATIC INFARCTION' 

RUSSELL B. ROTH 

From the Urolorjical Clinic, SI. Vincent’s Hospital, Eric, Pa. 

The principal question to be settled in respect to infarction of the prostate 
is whether it is a condition of academic interest only, or whether it is of practical 
significance which demands general recognition. If one is aware that infarcts of 
the prostate are common, and that the squamous epithelial metaplasia which 
accompanies them may simulate carcinoma to a degree which may lead to 
misdiagnosis, then the subject at once becomes important. In our clinic, this 
situation has arisen, and a review of the scanty literature on the subject clearly 
demonstrates that it has arisen elsewhere. If it be true that incorrect diagnoses 
of prostatic carcinoma arc being made on histopathological grounds, it must 
follow that patients arc being subjected to orchiectomy or long courses of estro¬ 
genic therapy unnecessarily. It may also follow that the occasional case will 
be evaluated as a prolonged arrest or an actual cure credited to such therapy. 

It may be that some standard textbook of pathology or urology makes mention 
of this condition. We have been unable to find such a reference. Abeshouse, in 
1933, gave considerable attention to pj-ostalic infarcts, discussing their possible 
pathogenesis and mentioning that in 2 of his 3 reported cases, the pathologist’s 
report had erroneously laljelled the condition carcinoma. Kasman and Gold, 
in 1933, reported 2 cases of epithelial metaplasia in the prostate, one of which was 
associated with an area of infarction. Hubly and Thompson described the clinical 
aspects of infarction and made mention that in 1 case acini at the peripheiy were 
altered in such a manner as to suggest carcinoma. Culp, in 1939, presented a 
stud 3 ^ of 8 cases, including a review of the original 3 cases described by Abes- 
housc, in which he clearly showed that peripheral metaplasia is a fairly consis¬ 
tent accompaniment of infarction in the prostate, and that 5 of his S cases had 
been originally misdiagnosed as carcinoma. In his monumental study on the 
morphology of prostatic hyperplasia, iSIoore completely described the process 
of infarction and gave the onlj’’ acceptable figure as to its incidence. Baird and 
Kimmelstiel, in 19-iG, presented a study based on 30 cases. Ash and Friedman 
illustrated the condition in the Atlas of Genito-Urinanj Pathology issued by the 
Army Institute of Pathologj’. Iii 191/, Rogers presented the clinical and patho¬ 
logical data on 2 additional cases. There has been, then, an authoritative though 
slender literature on the subject, but it has not won widespread recognition. 
It is our observation, in discussing the matter with assorted pathologists and 
urologists over a period of the last 9 ^mans, that few of them are aware of the con¬ 
dition and the ])roblcm it occasionally poses. 

The hope of the present study is to promote a greater familiarity with these 
changes. The surgical-pathological material from 220 prostatic operations has 
been reviewed, with the identification of 18 examples of squamous epithelial 

iRead at annual meeting, Northc.astern Section, American Urological Association, Seig¬ 
niory Club, Quebec, October 13, 1948. 
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PROSTATIC INFARCTIOX* 

RUSSELL B. ROTH 

From the Urological Clinic, Si. Vincent’s Ilospiktl, Eric, Pa. 

The principal question to be settled in respect to infarction of the prostate 
IS whether it is a condition of acailemic interest only, or whether it is of practical 
significance which demands general recognition. If one is aware that infarcts of 
the prostate are common, and tliat the sciuamous epithelial metaplasia which 
accompanies them may simulate carcinoma to a degree which may lead to 
misdiagnosis, then the subject at once becomes important. In our clinic, this 
situation has arisen, and a review of the scanty literature on the subject clearly 
demonstrates that it has arisen elsewhere. If it be true that incorrect diagnoses 
ol prostatic carcinoma are being made on histoj)athological grounds, it must 
follow that patients arc being subjected to orchiectomy or long courses of estro¬ 
genic therapy unnecessarily. It may also follow that the occasional case will 
be evaluated as a prolonged arrest or an actual cure credited to such therapy. 

It may be that some standartl tc.xtbook of pathology or urology makes mention 
of this condition. We have been unable to find such a reference. Abeshouse, in 
1933, gave considerable attention to prostatic infarcts, discussing their possible 
pathogenesis and mentioning that in 2 of his 3 reported cases, the pathologist’s 
report had erroneously labelled the condition carcinoma. Kasman and Gold, 
in 1933, reported 2 cases of epithelial metaplasia in the prostate, one of which was 
associated with an area of infarction. Ilubly and Thompson described the clinical 
aspects of infarction and made mention that in 1 caseacini at the periphery were 
altered in such a manner as to suggest carcinoma. Culp, in 1939, presented a 
studj^ of 8 cases, including a review of the original 3 cases described by Abes¬ 
house, in which he clearly showed that peripheral metaplasia is a fairly consis¬ 
tent accompaniment of infarction in the prostate, and that 5 of his 8 cases had 
been originally misdiagnosed as carcinoma. In his monumental study on the 
morphology of prostatic hyperplasia, iMoore completely described the process 
of infarction and gave the only acceptable figure as to its incidence. Baird and 
Kimmelstiel, in 19-lG, presented a study based on 30 cases. xVsh and Friedman 
illustrated the condition in the Allas of Gmilo-Urinary Pathology issued by the 
Army Institute of Pathology. In 19-17, Rogers presented the clinical and patho¬ 
logical data on 2 additional cases. There has been, then, an authoritative though 
slender literature on the subject, but it has not won widespread recognition. 
It is our observation, in discussing the matter with assorted pathologists and 
urologists over a period of the last 9 years, that few of them are aware of the con¬ 
dition and the problem it occasionally poses. 

The hope of the present study is to promote a greater familiarity with these 
changes. The surgical-pathological material from 220 prostatic operations has 
been reviewed, with the identification of 18 c.vamples of squamous epithelial 

> Read at annual meeting, Northcaalorn Section, American Urological iVssociation, Seig¬ 
niory Club, Quebec, October 13, 1018. 
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Fig 1 4, margin of topical fresh infarct of moderate size B, typical compression of acini 
with elongation and metaplasn. mto solid cell cords C, squamous metaplasia at margin of 
a fresh mfaict Superhcial resemblance to carcinomatous architecture is apparent X>, 
islands of metaplastic epithelium in an older healed mfaict 

but voiding lesumedaftei 2 catbeteiizations Thereafter, hehadfiequent attacks 
of retention, but took care of this by self catheteii^iation One and a half years 
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previously, he had been hospitalized for bleeding and acute retention. Operation 
had been advised but refused. Two weeks before the current admission, he again 
went into retention, and thereafter was unable to void spontaneously. The day 
before admission, his catheterized urine was grossly bloody, and finally, he could 
obtain no urine at all. Cystoscopy was unsatisfactory because of the rapid and 
uncontrollable bloody ooze from the bladder mucosa overlying the hugely cn- 
laiged prostate. A diagnosis of infarction in an hypertrophied prostate was made. 
Suprapubic cystostomy was done with removal of much blood clot. The gencral- 



Fiq. 2. ,1, high povMT view of margin of an aciiiu.s, -showing squamou-s metaplii-sia. B, 
low power view of an old healed area of infarction in which only metaplastie acini in fihious 
stroma remain. 


ized bloody ooze from the prostatic projection into the bladder was controlled 
only by’’ pouring topical thrombin into the bladder. The bladder was closed 
on a cystostomy tube since the poor condition of the patient contraindicated 
prostatic enucleation. Xineteen days later, a second-stage suprapubic enuclea¬ 
tion was carried out. Convalescence was uneventful and the functional result 
has been good. Pathological examination of the ISO gm. prostate yielded an ini¬ 
tial report of carcinoma of the prostate. Critical review ot the sections showed 
multiple fresh and old areas of infarction. In every instance, the suspected areas 
of malignancy were found to be confined to the margins ol the infarcts, and the 
impression of carcinoma ^vas discarded. 

The features leading to a suspicion of massive infarction, therefore, are the 
sudden onset of retention wherein the I'etained urine is found to be grossly 
bloody or full of clots, and an associated large, tense, non-indurated gland by 
rectal palpation. The cystoscopic appearance of diffuse oozing of blood from the 
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oveilying mutobi, and a blutbh altciation m the color of the mucoba may also 
suppoit thib imprcsbion 

It h lb been pointed out by Ilubly and Thompson that the bii clhng accompany¬ 
ing inf irction may bo thofactoi plunging ccitam patients into acute lotention, 
and til it when a biifficicut peiiod of cathetei drainage has allowed the infaictcd 
tissue to icgicss in size, the obstruction no longei is present Rogois Ins sug¬ 
gested th it m cases where the swelling due to infarction is the principal obstiuc- 
ti\ e fc iture, it might theoretically be possible to m vmtain the patient on cathetei 
diamage until the infaicted tissue h is become bhruiihen In this way, operation 
might be uoided We know of no instance in which this has been given pinctical 
application In case 2, presented aboic, 19 dajs was an iiisiifhcient time to .dloiv 
appreci ible deciease m size 

Of far gicatci sigmfic nice is the matter of avoiding a mistaken di igiiosis of 
malign incy When one leceivcs a definite diagnosis of piostatic caicmoma on a 
surgical specimen, he must decide wlictlicr oi not he will subject the patient 
to a radical peiineal oi letiopubic piostatectomy, or whether he will employ 
estrogenic hoiraones or orchiectomy Usually, he will decide to follow one or more 
of these couises The infeicnco is olnious A mistaken diagnosis Icids to un- 
neccss uy treatment 

We subsoiibe to the original speculation bj Abeshousc that a number of cases 
must have been called malign int which were m re ihty benign lliis may well 
be a factor responsible for the occisional lengthy suiiival after “proven” mioio- 
scopic diagnosis of cuemoma It would be undcsiiable to ciedit a prolonged 
aircst or oven a emo of piostatic caicmoma to lioimonal therapy or castiation 
now that these methods are being so widely applied 


SUMJIVRY 


Infaiction of the prostate is a common occurrence in glands displaying nodular 
hyperplasia 

Squamous epithelial metaplasia fiequcntly develops about the peiiphery 
of an aiea of infarction 

If one IS unacquainted w ith this process, he may be misled into considering 
the condition a malignant tumor 

Acknowledgement hluch valuable cooperation m ovaluatmg the material 
reviewed m this study has come from Di Kenneth L Buit, pathologist at 
St Vincent’s Hospital, Erie, Pennsylvania and Drs E L Armstrong and James 
E Wallace, pathologists at Hamot Hospital, Erie, Pennsylvania 


8 B 13th St, Erie, Pa 
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LYMPIiOSARCOIMA OF TJIE PROSTATE 

JOHN I. WALLIiR axd WEXDELL A. SIIULLl-.’NBERGEIi 

/•row 1 he DcpaTlmcul oj Urolotjij and the Department of .\[cdicinc, 
Induinapolia General Ilo^pitalf [ndianapoliH, fnd. 

Lymphosarcoma of the prostate gland is a rare condition. In fact, sarcoma of 
any type is unusual in the prostate. 

'I he fiist case of Ijanphosarooma of the prostate was reported by Coupland in 
1877. It was not until 1902 that Kaufman reported the second case. In 1907 
Confort and Favenlo presented a case in a man 15 j^ears of age. Lefmann also 
reported a case the same j’ear. Quinbj’^ reported ajiother in 1920. In 1923 Sj'mmers 
lepoited a case but did not consider any of the other cases reported a.s acceptable 
e.vcept that of Coupland. Taschiro, in 192-1, reported a case which resembled 
leukemia with splenomegaly, but which at autopsy proved to be a lympho-sarcoma 
of the prostate. In 1925 Rumpus reported 2 ca.ses in men 2S and 01 yeiiva old. 
Zeno, Citl, and Ercole brought forth another case in 1931. Their case was 28 
years of age. In 1932 Ferguson and Stewart had a case in a 30 year old jjatient. 
Itlason in 1933 reported another case. Cole and Martin had a ease in 1934 and 
Dial also had another case the same j'ear. Wegelin in 1935 reported a case in a 
08 year old patient. In 1937 Smith reported another case. Hathbun and de^■ecr 
reported a case in 1938 but their case had involvement of other regions and was 
not considered i)rimary in the itrostute alone. Counseller ami Redard rcjmrted a 
case in 19-10 in a 29 year old patient. Kauftnan and Wright had another in 1941. 
Melicow, Pelton, and Fish reported a case in 1943 and the .same year Kirshbatun, 
Lakin, and Culver tilso had I case. 

We recently had a case of lymphosarcoma of the prostate under our care at 
the Indianaj)olis General Hospital and desire to add the ease to the literature. 


C.VSK IlEPOKT 

Indianapolis General IIo.spital Clinic No. 230107, a Negro, 08 years old, was 
admittetl Feljruary 0, 1948 with the complaints of weakness, moderate loss of 
appetite and a feeling of uncertainty in all body movements. Illness had begun 
insidiousl}^ 0 to 8 months prior to admission but he hael not gone to a doctor 
until he had several severe prolonged nose bleeds in January 1948. He complained 
that in walking he could not control the movements of his teet and legs and had 
to hold to something for support. His wife had noted some mental confusion and 
emotional instability. He had been mildly constipated for 1 month. I here was 
some difficulty in starting the urine but there had been no blood in the urine and 
no pain with its pa.ssage. He had sutTcred no serious illnesses in his past life. 

Physical examination: Temperature 97.2 F, respirations 20, pulse 90, blood 
pressure 148/88. The patient responded slowly to questioning but seemed not 
to be confused. Nutrition was fair. There was a soft, blowing, systolic muimui 
audible at the ape.x of the heart. The chest was normal and there were no abnoi- 
mal findings in the abdomen. Reflexes were normal and there was good co- 
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oidination, but miuked muscui.u wcukncia u.ib prcaent m the lega, paiticulurly 
m tlic lurastnng group of muatlea 

Laboi.itoiy evmrmttiou on Fcbiuuiy 0, 19-18 Erythiot-jtea 2 89 mdlion, 
hemoglobui 8 3 gm , leukocytes 8950, with bl nuitiopbilca, 2 band foims, 1 
eosinoplido, 2S lymplioc) tea ami 5 mouocjlta, tlieie wcic m.iciocytea, taigot cella 
and cellb showing hipochromia mid poljclirom.ttopliibi Ciine was acid m le- 
action, had spccilic giavitj of 1 022, no albumin or sugm and contained 1 oi 2 
pus cells pci high power field Klein and Kahn teats wcie negatne Chest film 
showed intrcascd biondnal inaikings and jicrivaatulai libioais 
During the following few days the plosital condition icmained unchanged, 
wlnio the mental state was unstable, being mirked by poiiods of niationabty, 
delusional ideas, luilhuinalious ind lestlcssiicss Whole blood transfusions of 
500 cc wore given on Februarj 10 and 11 
Furthei laboratoiy studies wcie .is follows Fcbriiaiy 7, noiiinotein nitiogen of 
blood 30 mg pel 100 tt, Febrnaiy 11, sciuin acid phosphatose 2 4 units The 
ccicbrospmal fluid was tapped on Febiuaiy 11 .md was found to be giossly 
noimal with noimal dynamics llie spinal finid total proteins weic 50 rag per 
100 CO, the sugar 94 mg per 100 cc, the Pandy 1 phis and the Wasscrmann 
was negatno Colloidal gold leaction was 0112110000 
On Febiuary 19, Ins only complaints were those of nose bleed and soie tluoit 
A rathei profuse [lost nasal disthaige was noticed L iboutorj' work on this date 
was as follows Blood platelet count 200000 pci t mm , fragility of eij thioci tes 
noimal, prothiombin time 20 7 seconds (coiitiol 15 0 seconds), coagulation time 
2 minutes 21 seconds, bleeding time 3 minutes 28 seconds, mean coipusculai 
volume 90 3 cubic microns, mean corpuscular hemoglobin 2S 7 micromiciograms 
On February 21, there was moderate bilateral enlargment of the submaxillary 
lympli nodes and a film nodule was found in the thyioid gland A peculiar fungat- 
mg nodule in the slun of the left foichcad was noticed on Februaiy 22 and was 
lemoved for biopsy study A pathologic repoit on Hlaich 4 stated that the stiuc- 
tuie of the nodule was that of “a granuloma, compatible with histoplasmosis ” 
Dr Paul Fonts examined the patient as a consultant on IMarch 4 and did a 
biopsy of sternal bone mauow His icport staled that theie was myeloid senes 
hypeiplasia, but no immaturity, in the neutrophils flora the buify coat of the 
citrated marrow were numerous lound, blue-staraing, capsulated objects having 
the size, shape and stammg characteustics of Histoplasma oapsulatum 
X lay examination of the colon had been done on IMaich 1, 1948 and repoited 
as negative Roentgenographic studies of the stomach, esophagus and duodenum 
were noimal on ^larch 22 and the colon was again consideied to be noimal The 
blood was cultuied for histopUsmids and reported negative on Maich 5 and 
Apul 2 and the bone mariow culture foi these mgamsms was reported negative 
on March 22 Sterna! raanow examination on the last date was negative 
On Maich IS the coagulation time had been 2 minutes 32 seconds (Lee and 
White method) and the bleeding time 7 minutes 26 seconds Clot letraetion was 
complete m 2 hours and piothiombm time was 17 seconds (contiol 16 seconds) 
On March 30, hemoglobin was 13 gm, and leukocytes numbeied 0400, including 
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neutiophiles G9 per cent, bunds 3 per cent, uietumyelocytes 1 per cent, lympho¬ 
cytes 26 per cent and monocytes 1 per cent. 

The clinical course of this patient up to the third week of April had been that 
of a prolonged, cachectic illness with gradual failure of nutrition and occasional 
elevations of temperature. Nothing in the physical or laboratory e.vaminations 
provided any clue to the fundamental nature of the illness until a suprapubic 
mass was found on May 13. This was considered to be a distended urinary bladder 
until catheterization withdrew onij' 150 cc of urine and left a firm suprapubic 
mass. Mso noted for the first time was a firm nodule 2 cm. in diameter slightly 
above and medial to the left anterior superior iliac spine within the abdominal 
cavity. Repeated enemas failed to produce anj' change in the position or size of 
these masses. 

One of us (J.W.) c.\amined the patient on May 15 and noted a distended uri¬ 
nary bladder with its upper level almost at the umbilicvis, residual urine now of 
540 cc, a long urethra due to enlargment of the prostate gland, which was boggy. 



Fig. I 


tender and filled the rectal canal. A catheter was anchored and drained well 
un til jMay 22 when gross blood appeared in the urine and clots filled the bladder. 
The bladder was irrigated with difliculty, and a cystogram (fig. 1) on May 24 
showed elevation of the bladder with very great displacement to the right at the 
bladder neck by a mass at the left of and below the bladder. The impression was 
that there was a neoplasm confined to or adjacent to the left lobe of the prostate. 
The films of the colon were reviewed and the sigmoid found to be displaced 
upward and to the right. (Fig. 2, -4 shows a thin stream of barium in the sigmoid 
in the right obliciue position; fig. 2, B shows barium-filled sigmoid in antero¬ 
posterior position.) 

The condition of the patient was progressively ancl rapidly deteriorating now 
though he responded to requests. Nutrition was sustained largely by intravenous 
infusions. A note was made by one of us (W.A.S.) in the course of a \uud loirnd 
that it was still difficult to become properly oriented with regard to this patient s 
illness and that a smooth, fii-in, nonnoduhu' mass, possibly connected with and 
certainly immediately adjacent to the left lobe of the prostate gland could be 
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palpated per rectum aud the impicssioii was that this was probably a retro¬ 
peritoneal sarcoma. 

By June 2, the patient was very weak, the catheter could be removed, cleaned 
and reinserted with difficulty and pain and bleeding occurred with this operation. 
A No. 20 Robinson catheter was anchored but it was impossible to keep it patent 
due to blood clot formation. A septic fever began on June 5, the retroperitoneal 
mass was felt to have become larger by .Tune 13 and death supervened 3 days 
later. 

At no time had there been markerl deviation from normal in the leukocytic 
elements of the blood. 

Autopsy (Dr. William Dublin): The bladder, prostate, and rectum were 
removed together. Between the bladder and the rectum, there was a mass, roughly 



Fig. 2 


rounded, 13.0 cm. in diameter, which filled the true pelvis, and on palpation and 
inspection, originally in the cul-de-sac, it presented as a rounded eminence 
posterior and to the left of the bladder. The urethra assumed an S-shaped channel 
as a result of bulging into it of the mass. From the back of the lower bend of the 
“S”, which pointed posteriorly, there was a blind pouch 3.0 cm. in diameter. 
This was hemorrhagic; from it extended a further channel 0.4 cm. in diameter 
over a distance of 2.0 cm., which could represent the path of catheter or instru¬ 
ment. All the vesical and urethral mucosa was hemorrhagic, but otherwise was 
intrinsically unaltered except by extrinsic encroaclunent by the mass. The 
rectal mucosa appeared uninvolved. The prostate and seminal vesicles could not 
be found; they had been destroyed completely by the mass. Tissue of the mass 
was pink to gray in color, with delicate fibrous strands and with a succulent 
meaty texture in general. This would suggest neoplasm, possibly sarcoma. 
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Microscopic examiiuitiou revealed iiifiltratiou of Ihe prostate gland by closely 
packed masses of lymphocytes. There was slightly more than the usual degree of 
deposit ot connective tissue fibers and, in certain places, tlie adventitia of blood 
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vessels contained tumor cells. Tlie tumor would seem to lie a lymphosaicoma 


with a very slight tendency'' to din’eicnliation towaul a connective tissue type. 
Similar inhltration was found in the lungs, liver, stomach, kitlneys, uiinaiy 


bladder wall and abdominal lymph nodes. The prostate gland was the site of most 
massive tumor formation. Fig. 3, A shows the infiltration of the pi estate by 
lymphocytes and some connective tissue elements; fig. 3, B represents a 
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section of Akidncysiio«ing.i!!imilAr patholog}',a poi tiou of a glomei ulus appears 
m the uppei area of the field 

niBCUbsiov 

Thei e has been some question m the past as to « hcthei or not sutli a condition 
can occur m the prostate The very fact that each few jears a case is ropoited 
cvhich has been ie\ low ed by an able pathologist siiould lend to settle this ([Uestion 
Foot states that tiue lyniphosircoma of the piostate is ceiy laio, since the 
oigan has little association with lyinph follicles lie fuither states that when 
Ijonpho-siicoma does occui in the prostate, it diffeis little fiom those found in 
other situations 

Ewing (luestioiicd the occuiiciice of piiraar> !>mphosarcoinii of the piostate 
on the grounds that tlie prostate does not contain ailcnoid tissue and says that 
the so called Ij mphosaicoma in icahty is nothing mote tli in estiemoli anaplastic 
small cell caicinoma Howccci, Kaufman and IViight state lint in a lecent 
poisond mtciMew with one of them, Ewing admitted the possibility of a Ijm- 
phatic tumoi m the piost ito gland 

Symmeis sajs th it the piost etc belongs to the ausihaiy Ijmpli itic sjstem in 
that it contains mteislitial Ijmphoid foci which, though often oveilooked, aie 
leadily seen in certain conditions The infieqiicncy of this tjpe of tumoi, he 
points out, is due to the fact th it the lymphoid cell icsts aio numeiically insignifi¬ 
cant, functionally doim.iut, and uiuleigo hjpeipkisia only undci unusual cucum- 
stanccb 

Wegelm behoves that in the piostate, Ijmph follicles, ulthongh noimally 
absent, may evolve as a part of an inflammutoiy icaction 
Fukaso was able to demonstiato Ijmphoid tissue m a senes of 222 pi estates 
and sajs tint he is of the opinion that this tissue may become hypoiplastic 
following mllummatoiy conditions in the lowei geiiito uiinaiy tiact Fie says 
that small, pumitive, oi ludiraentaiy lymph nodes occiu noimally thioughout 
the prostate in the foim of veiy small aggregations of lymphocytes located 
beneath the glandulai and duct epithelium, most marked tow aid the outlets of 
the ducts 

Wilde saicoma of the piostate has been consideied a disease of youth, the 
avciage age of the lyraphosaicomas icpoited is 41 yeais The youngest was 22 
yeais and the oldest was G8 yeais of age Bumpus has said that a tumoi of the 
piostate m a young peison is most often saicoma So fai as we l,aow theie have 
been no cases of lyraphosai coma lepoited m childien The age of oui patient was 
6S years 

The symptoms of lyraphosai coma of the piostate are usually those of vesical 
neck obstruction In oui case the patient had complete retention He also had 
severe gioss hematmia It was beheved that he was too pom a risk when fiist 
seen to undeigo cystoscopy Wlien a urethral cathetei was anchoied, we found 
that he had a veiy long urethia Rectal examuntion levealed a piostate which 
was laige but not hard oi nodulai It felt somewhat like a piostatic abscess This 
unusual feeling to the exammmg fingei is characteiistio of lyniphosaicoma of the 
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ELEVATION OF SERUM ACID PHOSPHATASE FOLLOWING 

PROSTATIC IHASSAGE 

ERNEST HOCK and ROLAND N. TESSIER 

From the Dcparlmcnt of Croloyp, Charles S. Wilson Memorial Hospital, 

Johnson Cit;/, X. i'. ’ 

Normal serum acid phosphatase levels vary from 0,0 to 0.7, recorded in 
Bodansky units. High values indicate metastatic prostutie carcinoma. Fluctua¬ 
tions in the levels of indi\ idual patients under altered circumstances are not 
listed in the literature. That such variations may occur and even reach high 
enough levels to permit an inaccurate diagnosis of met:istatic carcinoma of the 
pro.state gland is illustrated l)y the following case: 

]Mr. b. H., a /3 year old white man, was admitted to the urological service of 
Charles &. Wilson ^Memorial Hospital on October 10, lO-lS with complete urinary 
retention. Blood samples were taken for routine blood count, nonprotein nitro¬ 
gen acid and alkaline .serum phosphatase; prostatic secretion for a Papanicolaou 
stain w;is ohtaitied. .A H5 Foley catheter was anchored in the bladder and UoO 
cc residual urine evacuated. Laboratory liata were as follows: Urine: 3-h albumin, 
red and white blood cells, specilic gravity l.OOb; blood nonprotein nitrogen, 
(33 mg. per cent; red blood cells 3,800,000, hemoglobin lO.o gm.; white blood 
cells 8,200 with normal dilferential; i)ro.sta(ic secretions negative for tumor 
cells; acid serum phosphatase 1.(3 Bodan.sky units; alkaline serum phospha¬ 
tase 2.0 Bodansky units, 'riie high acitl phosphatase level ajjpeared to be con¬ 
vincing evidence of metastatic prostatic carcinoma. On rectal examination, 
however, the prostate was found to i)e 3-f enlarged, regular, smooth, and of nor¬ 
mal, elastic consistency, in no way sviggcstive of carcinoma. Acid and alkaline 
serum phosphatase were repeated 2 tlays later. The reports were: acid scrum 
phosphatase 0.9, alkaline phospli:itase 3.0. Five days later or 1 week after the 
initial test.s the acid idiosjdialase was 0.2 and the alkaline pho.sphatase 3.5 
Bodansky units. 

In view of tlicse discrepancies in the acid serum phosphatase levels, the matter 
was disciKSsed with tlie re.sidentin urology and the laboratory personnel, bourccs 
of error in carrying out the laboratory procedures were ruled out. Ihe resident 
recalled that tlie prostatic ma.ssage to obtain secretion for the Papanicolaou 
stain preceded the drawing of blood for the phosphatase tests. 

Our tentative explanation was tiiat prostatic secretion may have been mas¬ 
saged into the blood stream and thus produced a temporary elevation of the 
acid serum pho.sphatase. The rclativclj’’ high pliosphatase level 2 days later was 
presumably due to the patient’s impaired renal function, and consequently 
slow excretion of the phosphatase. 

We were unable to obtain a biopsy from the prostate gland Imcause the patient 
also suffered from advanced pulmonaiy fibrosis ^vith cardiac decompeibsation. 
He was eventually discharged witli an indwelling catheter. 

This case prompted a study to examine the elfect of prostatic massage on serum 
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acid pUftsplmtaao levels. Acid serum phospliatase determinations were made on 
20 out-patients immediately before and at definite intervals after prostatic mas¬ 
sage. ^Yitbin 1 bour after pvostatic massage the acid serum phosphat-ase was 
elevated above the original level in 17 jiaticnts, unchanged in 2 patients, and 
lower in 1 patient. In 8 patients the acid serum phosphatase had risen to a level 
above 0.7 Bodanslcy units, the highest level still regarded as normal. In four of 
these patients the acid phosphatase reached definite “carcinoma” levels, above 
1.0 Bodanslcy units. In 1 ease, the relatively high figure of 0.7 Bodansky units 
was obtained as late as 5 hours after proslatic massage. After a 2-i hour interval, 
the acid serum phosphatase was lower than before massage in 12 cases, not signi¬ 
ficantly changed in G, and somewhat higher in 2 cases. After 48 hours the acid 
phosphatase levels were similar to the 21 hour figures. An attempt was made to- 
correlate the character of the prostate gland with the elevation of the acid scrum 
phosphatase after massage. In general, massage of larger prostate glands eon- 
taiuing larger amounts of secretion seemed to produce greater acid phosphatase 
elevations than massage of smaller and firmer glands. Details are given in table 1. 

SU.M.\IAUY 

Prostatio massage may produce an elevation of the acid serum phosphatase 
to “carcinoma" levels. In individuals with normally functioning kidneys, the 
acid phosphatase level is highest within 1 hour after the massage and may still 
be relatively high 5 hours after the massage. If the kidney function is impaired, 
elevation of the acid phosjihatasc level may be prolonged, following prostatic 
massage, acid phosphatase returns to the original level or falls slightly below at 
the end of 24 hours. 

coNcnusioKs 

Acid serum phosphatase determinations should not be performed soon after 
a prostatic massage. Reliable and accurate values will be obtained 24 hours after 
massage, if the patient's kidney function is not impaired. 

We e.vpress our .appreciation to Ale.vandor A. Ivosinslci, M.D. and J>Iiss B. A. 
Burge, AI.T. of the Department of Laboratories of the Cliarles S. Wilson Memo¬ 
rial Hospital. 

/OS a/tirray Si., 

Binghamton, N. Y. 
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Fig. 2. One oC leg suppurta, hliowing l«o stepa for adaiitioii lo slides of most surgic.il 
tables. 



Fig. 3. 4, table and sponge rubber cushion with one stand.ird up for leception of patient. 
B, patient in perine.al prostatectomy position. Note that leg supports have been slid toward 
patient’s head to support thighs in proper iiosilion. Patient’s body has not been moved. 


sponge rubber cushion. The leg supports aie made with two steps on them so 
that they will fit most operating room tables, but not all. Should the hospital 
ivheie the suigeon woiks have additional tables, another step could be easily 
added. The method of using the table is as follows; 

Drop the lower segment of the table. Have the table as low as it will go with 
the shoulder pieces in approximate position and the cushion on the table with one 
leg support in position. The patient is lifted onto the table, the lower part of the 
back and buttocks on the lubber cushion and one leg hooked over one of the 
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leg supports. The other leg support is tlicn stuck into the slide. The operator now 
fle.xes one thigh to the point where the perineum is in the perineal prostatectomy 
position, and the leg support is slid back to hold the thigh in this position. The 
other thigh is then fle.xx'd and the leg support is pushed back to an eciual position. 
It is not necessary to lock the leg supports, as the eccentric position of the 
tliighs will hold them fixed. The sponge rubber cushion requires no adjusting. 
The accompanying illustrations (figs. 1, 2, 3) tlcmonsfrate the table and its use. 

The advantages of these attachments are these: It is not necessary to have an 
extra table to put on top of a surgical table. Any operating room table is adapt¬ 
able. The sliding leg supports permit of any position of the perineum that the 
operator is accustomed to or may desire. The perineal prostatectomy table is 
put into position with the greatest of ease in the shortest possible time and with 
the least trouble to the nursing staff. These leg supports and sponge rubber 
cushion should be standard eepupment for all modern surgical tables, and it is 
to be Jioped that the eqidpment which I have described will become standard 
with the manufacturers of surgical tables and be supplied with them. 

These accessories may be procured from the R. L. Scherer Co., 2200 West 
Seventh Street, Los Angeles 14, Calif. Please address iNIr. Theodore E. Skeva. 

1136 W. Sixth Si., Los Aiujdes 14 , Calif. 
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URETHRAL DIVERTICULUAI IN THE FEMALE^ 

EDWARD N. COOK and THOMAS L. POOL 
From Iho Section on Urologij, Mayo Clinic, Ilochcsier, Minn. 

Until about ten years ago, there were very few references in the literature to 
diverticulum of the female urethra. Since that time, what has appeared has 
been found alniost entirely in the urologic literature. The symptoms associated 
with this disease entity are frequently related to gynecologic problems and many 
times patients with urethral diverticula are seen first of all by gynecologists 
rather than by urologists. However, the gynecologic literature refers to tlie 
situation only rarely. 

A few words concerning the anatomy of the female urethra would seem in 
order before discussion of this interesting pathologic condition. The female 
urethra has purely a urinaiy function. It is approximately I J inehes (about 4 cm.) 
in length and is analogous to the membranous portion of the male urethra. 
Its wall contains a muscular, a submucous and a mucous coat. The mucosa 
is of the stratifierl squamous typc’throughout except near the bladder, where 
it more nearly resembles the transitional epithelium of the bladder. Johnson, 
Renner and Folsom have called attention to many small tubular glands in the 
proximal two thirds of the female urethra. However, more detailed and careful 
histologic study by MacKenzie and Beck, and by Cabot and Shoemaker has 
definitely shown that such structures do not exist. In the distal one third of the 
female urethra, just within the external meatus, lie the paired openings of Skene’s 
glands. 

The submucosa is a layer of loose areolar tissue. The muscular coat, which is 
continuous with that of the bladder, is nonstriuted, with an inner longitudinal 
and an outer circular layer. It is not within the province of this paper to discuss 
the sphincteric action of the urethra and vesical neck in the female. However, 
undoubtedly it is a combined action bringing into play the muscular fibers sur¬ 
rounding the vesical neck, and those surrounding the urethral canal itself. 

Diverticula of the female urethra may be classified as true or false, and as 
congenital or acquired. The true diverticulum presents ail layers of the urethral 
wall; the false diverticulum shows a break in the continuity of the muscularis 
and its coat contains only the submusoca and mucosa. The question whether 
diverticula are congenital or acquired is disputed repeatedly in the literature, 
and I do not feel that it has been satisfactorily answered. Trauma to the urethra 
at childbirtli and infections of the urethra have been offered as the reason for the 
belief that diverticula are acquired, but if such be the case, with the frequency 
of both suggested etiologic factors, we certainly should see this condition more 
often. 

We should hire to discuss, after these preliminary remarks, our series of 71 
cases up to January 1, 1948. All decades from the third to Uie sixth were repre- 
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sentecl, the average ago boi/ig -II 3 'ears. JMost of these womefi luid had sympt 
of urethral distress of long duration, usually 5 to JO years. They ah repo 
Jiaving had many and vuried tifatments ranging from local instillations, thro 
eautor 3 ', to pelvic surgical proeetlure.s of one kind or another without ben 
It was surprising to note how many of the.se patients had had their uret 


sjmiptoms ascribed to gynecologic contlitions of one kind or another. Only 
often iias «in inexperienced surgeon attem{)ted to ascribe the .sj'mptoms ( 
woman suffering with a true urinaiy disoidor to pelvic j’cla.vation, pro& 
of the uterus on the bladtlcr or the like. 


I he st'mptoms in almost all instances were referable to the urhiarv'' trj 
Fiet|uenc\' and d\'suria were usnalh'' pre.sent and their .severity vaj'ied fi 
relativeh* mild ilistress to tenesmus and even strangury. Hematuria was 


common. 


Pain was noted in 3S cases, being described as loiv abdominal, perineal 
vaginal. Included in this group were tho.se patients who de.serlbed tiieir disti 
as a sense of weight or pressure in the pelvis. 

A vaginal mass was noted in 29 eases, either by the patient or found at 
time of exammation. Thiity patients complained of the sensation of leakage 
urine. In many of these it was only a watery discharge while in otheivs it araoun 
to a true stress incontinence. JDyspareunia was mentioned occtisionally. 

We have ob.scnx-d rcpeatedl}' that ptdionts suffering with a urethral diverti 
lum seem to present more severe symptoms than patients with granular or ci 
tricial urethritis or cystitis. The severitj' of their s^unptoms is definitely great 
and appreciation of thi.s fact .should call to the physician’s mind the po.ssibil 
of the existence of this le.sion. The frequency with which tlie diagno.sis is mis; 
is largeh' due, we are sure, to the fact that the lesion is not considered at I 
time of examination, and i.s not looked for. 


The diagnosis of uretliral diverticulum is not alwa 3 ’’s easy to make. The orif 
of the di\’ei‘ticulum is usuall 3 ' in the midurethra and may be only the size 0 
pin point. Occasionally the spontaneous exudation of purulent material m 
occur, and if it does, it will cull the cystoscopist’s attention to the orifice of t 
diverticulum. This nuo' not occur and unless the le.sion is suspected and t 
floor of the urethra is palpated vagiiudly against tlie urethroscope, no secreti 
may be seen and the orifice may go unnoticed. In 2 of our ])atients the oiiti 
was not in the floor but in the roof of the urethra. Occasionally, vaginal examin 


tion maj' reveal a dough^'', rounded muss in the anterior vaginal vail benea 
the urethra and pre.ssure on it will cause a discharge from the luclhial meat 
In our .series the diagnosi.s wa.s made or confirmed by c^^stoscopy in all cases, a 


in approximately 10 per cent of the cases repealed cystoscopy was necessai 
The urinalysi.s docs not yield any pathognomonic findings, but we were al 
to make a rather interesting ob.servation concerning the variation in the degi 
of pyuria in the individual case. If the voided urine was examined, thepyvuiav 
marked. However, when the eatheterized urine was checked, little or no pyvv 
was present. This fact cannot bo considered diagnostic but it does suggest tl 
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dt the time of %oulii)g, tlie uicUudl mubLuldlure hciueczcs thu diveiticulum and 
cduscB the diseharge of itb piuulcnt oontcntb 
The tiedment of di\ertiLulum of tlic female uictlua is pntnanly surgical 
^lassage of the uictlira, dilatation and iiistillationb arc frequently of only 
temporary benefit C.iutcry done tianbuicthially has been suggObted but we do 
not bcheic that it is the pioccduie of choiee Tiansurethral inoision of the 
orifice of the sac hab been benelicial m a few tascs feurgical extibion through a 
\agmal apiuoieh, the entire sac of the divtilieuhim being adequately dibsccted 
out and i omo\ ed, has pi oi cd moat bUCLCbsful Of aid to the burgeon in finding 
thcbc lesioub at opeiation has been the inbcition of a No 1 urctcial oathetcr 
transuicthrally thiough the oiifiec and allowing the same to coil m the sac 
In conclusion, bomo geneial consideiations conccining the symptomatology, 
diagnosis and tieatmont of divciticnhim of the fern do urethra have been pre¬ 
sented Seventy one cases wcie included m (his scries 
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DIVERUCULA OF THE FEI\L\.LE URETHRA: REPORT OF FOUR 
CASES, ONE CONTAINING A CALCULUS 


EDGAR W. KIRIiV, Ju. axd C. J. REYXOLDS 
From (he Scclton of Urology, Blucfidd Sanilarium, lilueficld, H'. Va. 


The incidence of diverticula of the female urethra is not too dehnite. Downer 
d ^ iigilio state that the freciuency of diverticula of the urethra is unknown, 
most lepoits only a few case.s have been cited, and even in larger clinics not 
) manj cases have been seen. G. ]M. Johnson cjuotcs Walters os reporting 
cases in a 10 year period at the Mayo Clinic. Schmitz noted S cases in a 10 
ir period. ^.lenville and iMitchcll noted 13 cases in 510,585 hospital admissions, 
the authors’ e.xperience, G cases have been observed over a 13 year period. 
:o of which are not recorded here were seen by one of us (E. W. K.) in a 
year period at another institution. Even though a number of cases have been 
lorted, it still cannot be considered a common lesion. 


rhe etiologj' of diverticulum of the urethra is considered to be congenital in 
gin by some writers, namely, Johnson, Parmeuter, and jMcMahon. Johnson 
ed the possible etiological factors as: 

V. Congenital: 1) Gartner’s duct; 2) cyst from faulty union of primal folds; 
cell re.st; -1) wolfhan duct; 5) vaginal C 3 'st. 

3, Acquired: D Trauma during childbirth; 2) infection of the urethral glands 
h sealing olY and abscess formation with the opening of the abscess into the 
:thra; 3) instrumentation of the urethra with deep fulguration of urethral 
ons; 4) stricture of the urethra; and 5) urethral stone. 

’erhaps all of these possible causes could be the etiological factors, but this 
lurelj' academic. Lowsle^’' and Kirwin state that it is impossible to differentiate 
ween acciuired and congenital diverticula. Most writers believe that they are 
[uired, and that they follow infection in the urethral glands, with abscess 
[nation and re-communication with the urethra. (Furniss, Higgins and Rara- 
isek, Engel and others.) It is the authors’ opinion also that diverticula must 
rt with infection, then abscess formation, and later diverticula. It is possible 
t trauma at childbirth is an etiological factor, but this seems far fetched when 
! considers the number of pregnancies in relation to the few diverticula that 
seen. In case 2 reported hero, instrumentation may possibly have been an 


)logical factor. 

Diverticula of the urethra may be chissified as either true or false. If true, 
wall of the diverticula contains all of the coats of the urethra. According to 
rman and Greene, this is not proven and the term should be discarded, false 
erticula being the best terminologj’’. In most pathological specimens the walls 
made up of fibrous tissue w'ith little or no muscle, and w'ith a cuboidal or 
udo stratified type of epithelium, or none at all. Occasionallj'’ a few' glandular 
nents may be present. The opening of the diverticulum in the urethia may 
large or small, and is usuallj' situated in the middle third of the urethra on 
floor. There may be multiple openings to a diverticulum (Parmenter), and 
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the sac itself may he multilocular, as was noted in four of Engel’s cases. This 
seems to be added proof to the infectious origin of the lesion. There may be 
eonsidcrablo variation as to the size of diverticula, some extending postoriorily 
along the urethra to lie partially under the vesical orifice. 

Calculus fonnation in a diverticuluna is a rare finding. Herman and Greene 
cite the incidence as 17 per cent. Gaston and Fcrrucci in 1939 reviewed the 
literature collected, 33 cases, and added one of their own, making a total of 34. 
In 1942 Carter reported the thirty-fifth case. Higgins and Roen brought the 
total to 39. In 1943 Lane’s report brought the total to 40. Mc^Iahon reported 
the forty-first case in 1910. Mcuville and Mitchell cited two in their series, 
bringing the total to 43. The case reported here should bring the total to 44 cases 
of diverticula with calculi. Calculi in the diverticula may be either single or 
multiple. Lane’s case was one of multiple stone. The stones may vary also in 
size. The etiology of stone formation in the diverticulum of the urethra no 
doubt is dependent upon urinaiy stasis plus infection. It is believed by some 
that a stone may migrate from the upper urinary tract to lodge in a diverticulum 
of the urethra, and there increase in size. This may be quite true, but it seems 
to be more logical that a calculus in a diverticulum forms in the diverticulum 
itself. According to Herman and Greene, the composition of these stones are 
chiefly ammonium phosphate. 

The symptomotology is variable, ranging from no symptoms at times to quite 
severe symptoms at others. Pain in the region of the urethra, soreness, and 
painful intercourse are quite common. Attacks of urgency, frequency, dysuria, 
and terminal tenesmus are annoying symptoms frequently encountered. The 
patient may complain of a tender mass on the anterior part of the vaginal wall 
and seepage from the urethra. Other symptoms that may be noted are chills, 
fever, and backache. Occasionally difficulty with urination is a prominent 
symptom. 

CASE KBPORTS 

Case 1. Mrs. D. E. D., white. No. 120179, aged 31, had 1 child. One month 
prior to admission she noticed a slight swelling and soreness in the anterior part 
of the vagina. There was associated frequency and urgency with a nocturia of 
one time. IVhen nervous and upset, she would be more conscious of something 
wrong in the area of her vagina, and the neck of the bladder. Intercourse was 
quite painful. Examination revealed a tender mass in the anterior wall of the 
vagina. With compression on this mass, pus and urine could be seen oozing from 
the external urethral meatus. The urethra was catheterized readily, and the 
catheterized urine rvas free of infection. Cystoscopic inspection showed the 
bladder to be within the limits of normal. Examination of the urethra noth the 
paiiendoscope showed the opening of a diverticulum on the floor of the urethra 
in its mid portion. Through this opening the diverticulum could be partially 
inspected. The x-ray (fig. 1) showed the diverticulum fiUed with the radio 
opaque medium. Treatment was operative excision with closure of the urethral 
defect and the incision in the vaginal mucosa. The patient is well and symp¬ 
tom free. 
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Case 2. Mrs. F. L. J., white, Xo. 10(5094, agetl 44, had no children. Siie was 
admitted to hospital because of clifficufty in voiding. Slic noted also frequency 
and dysuria and straining to void. Tiiere were no symptoms roferalile to the 
upper urinaiy tract. Twelve years previously slio was catheterized on a routine 
examination, and she stated that she had had trouble ever since. On several 
occasions she had been told that she had pus in her urine, and she had received 
several bladder irrigations. Two years before admission she hail another ilare-up 
of bladder symptoms which responded to bed rest. Two months prior to admis¬ 
sion she noted a swelling in the anterior part of the vagina with marked tender¬ 
ness and a frequency of urination. On examination it wins difficult to get a 
cathetei into the bladder, but after it ilid pass into the bladder, the cuthetorized 
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urine was free of infeclioii. The urethra was iliiatcil to a 24, and then the cysto- 
scope was passed with ease, 'riie bladder was normal save for slight trabeculation. 
A firm mass was palpable on the anterior vaginal wall which represents a di¬ 
verticulum containing a stone (fig. 2). Treatment was surgical excision of the sac 
with closure of the defect in the urethra and vaginal mucosa. The patient is now 
well and free of symptoms. 

Case 3. Mas. E. A. M., white. No. 114425, aged 35, had 3 children. For 3 
months prior to admission she had urgency and dysuria. She had no symitioais 
referable to the upper urinary tract, and there was no history ot un^^ mass in 
the anterior wall of the vagina as far as the patient knew. Examination revealeil 
pus seeping from the urethral meatus after palpation of the urethra. Catheteiized 
urine was negative. Pelvic examination revealed no mass along the inelhia. A 
probe passed into the urethra readily, but promptly dropped into a diverticulum 
on the posterior floor in the midportion of the urethra. Using the panendoscope, 
this opening to the diverticulum was readily visualized. This patient was treated 
the same as the previous case witti excellent results, and patient is now ue 
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Case /,. S. A. H., a colored woman, out-patient department, aged 35 years, 
complained of frequency and urgency of urination with terminal tenesmus and 
pain on intercourse. The urine was negative. Examination show ed a diverticidum 
of the urethra, the mass being readily palpable in the anterior wall of the vagina. 
The patient refused treatment, and she has not been seen since. 



Fig. 2 


DISCUSSION 

The diagnosis of diverticula of the urethra depends on eliciting a good history 
and suspecting pathological changes in the urethra. One cannot rely on cysto- 
scopic examination with the right angle lens to make a diagnosis. The urethra 
must be inspected directly with a suitable endoscope to appreciate the opening 
of a diverticulum in order to make the diagnosis, because the diverticulum may 
not always be palpable in the anterior vaginal wall. The fact that the catheterized 
urine is negative does not rule out urethral lesions. Diverticula may occur at 
any age, but in any woman in the thirties with bladder symptoms it may be 
w'ise to keep this possibility in mind. 

It is the authors’ belief that the best treatment is total excision with closure 
of the uietlna with two layeis of suture followed in turn by closure of the vaginal 
incision. An indwelling catheter should be left in place from d to 5 days for 
drainage of the bladder. One precaution should be borne in mind; In cases where 
the diverticulum is of fair size and e.xtends back towards the neck of the bladder 
and the trigone, in the dissection one may possibly do damage to the bladder 
sphincter and care should be taken. 
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COXCLUSlONrf 

Four cases of clivorticuluin of the urethra are reported, including one contain¬ 
ing a calculus. 

Infection in the urine is not necessarily a finding in diverticulum of the urethra. 
Diverticulum of the female urethra can easil}' be overlooked unless one is 
urethra conscious anti makes an atlctiuate study to establish a diagno.^is. 
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CHRONIC TRICJIOMON.VS SKENEITIS' 

LC\XDEll W1I.UVM RIIJV 

The question of human tnchomoniasni has been studicii repeatedly for the 
pnstllOyeais Asyetmany of its important questions remain unansweied Both 
clinicians and laboratory investigators have added impoi tant bits of infoimation, 
but the whole sequence of these infections and their icciiricnccs remains obscuie. 

Many previous invcstigatois such as Allen, Biady and Reid, Karanky, Ra- 
KolT, Reich, Schiieidei, and otheis, ha\e mentioned the uiethia, and Baithohn’s 
as well as Skene’s glands ns possible chrome primarj trichomonas foci of infec¬ 
tion Shelanski and Saritz m 1939 icpoited 11 cases of vaginal tiichomoniasis, 
four of which showed the llagcllatcs in the sceietions of Skene’s ducts All II 
cases showed the Bartholin gland secietions to be harboring trichomonas (5 in 
the right, 1 in the left, and o m both glands) Ilaitwcll in 19-10 was suspicious 
that the uiethra and Skene’s ducts could be piimaiy trichomonas foci even 
though he was unable to demonstrate them m the societions 
The most impoitant factors repeatedly mentioned as the souice of recurrent 
trichomoniasis in the female are. I) leinfcction from the male, 2) reinfocfion fiom 
the leotum, 3) lemtection fiom the patient’s urcthia and bladdei, 1) lemfection 
from Baitholin’s and Skene’s glands The importance or the meiits of each of 
the above factors will not be discussed in this papei Neitlioi will the question, 
whether or not tiiehomonas vaginalis causes an infection or an infestation be 
debated, nor will theie be discussion as to whether or not the associated strep¬ 
tococci or othei bacteria are piimaiily lesponsible for the symptoms The essay¬ 
ist feels that asymptomatic male and female tiiehomonas caineis do exist Ex¬ 
perience indicates that the majority of lesions associated with motile tiiehomonas 
vaginalis are impeifectly understood, bonafide infections 

The object of this paper is to report the cases of 3 w omen w ho had chronic 
urethral and Skene’s trichomonas foci which were associated with a lefractory 
tiiehomonas vaginitis for 10 months, 12 yeais and 11 yeais, lespectively The 
trichomonas weie easily demonstiated in the secietions expressed fiom both 
Skene’s ducts in 2 patients and in the secretions fiom an abeiiant light paia- 
urethral duct in the third patient Eradication of the urethral and Skene’s foci 
caused a dealing of both uimaiy and vaginal tiichomoniasis in 2 patients In 
the third patient the urinary findings cleared but vaginal tiichomoniasis persis¬ 
ted because of an umecogmzed left trichomonas Bartholinitis No prioiity is 
claimed and the impoitance of these lesions has been previously reported We 
weie, however, unable to find any specific cases where the destruction of the 
urethral foci resulted in clinical cure of trichomonas 


CASH KBPOBTS 

Case 1 Mrs L H , aged 41, gave a history of vaginal discharge and urinary 
frequency for 10 months Examinaton showed chronic bilateral skeneitis and 
granular urethritis The sediment of the urine, the fresh secretions fiom the 
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light Skene’s ducts and the vagina showed pus and many motile trichomonas 
vaginalis. Palpation of the urethra showed tenderness and a desire to V'oid. In 
addition there were at least 7 paraurethral ducts. Urethroscopy showed a mod¬ 
erate granular urethritis. The granulations were lightly fulgurated on August 4, 
194S, and Skene’s ducts were incised with a high frequency current. All the 
symptoms disappeared. Stripping of the urethra 4 weeks later again showed 
secretion and motile trichomonas in a paraurethral duct located near the previous 
right Skene s duct. On September S, 194S, under anesthesia, 3 additional para¬ 
urethral ducts were incised, including the one harboring the trichomonas. The 
incision of these ducts caused a rapid clearing of the pelvic trichomoniasis. 

Case J. !Mis3 IM. i\I., aged 41, complained of marked frequency, urgency and 
nocturia for 4 weeks. She had been treated for vaginal trichomoniasis by a gyn¬ 
ecologist for 12 years. Examination of the urethra showed thickened Skene’s 
glands, tlie secretion of which showed pus and motile trichomonas. Tlie entire 
urethra was tender and palpation e.xcited a desire to void. The vaginal secretion 
showed pus and motile flagellates. The urine was grossly clear and the culture 
was sterile. The urinary sediment showed epithelial cells, an occasional pus cell 
and motile trichomonas. On April 15, 194S, urethroscopy showed granulations, 
polyps and cysts in the deep urethra. These lesions were casib' destroyed with a 
weak electrocoagulation current. The thickened Skene’s ducts were incised into 
the lumen of the urethra. During the next 2 months 3 large sounds were passed 
into the urethra. On .\ugust 9, the patient considered herself entirely well. 
Examination of the urine and vaginal secretions showed no evidence of tricho¬ 
moniasis. 

Case 3. !Mrs G. G., aged 39, complained of pain in the urethra for G j’ears and 
a vaginal discharge for 14 years. One pregnancy in 1941 was delivered by cae¬ 
sarean section. There was a history of pyelitis 3 days after delivery and a second 
attack 3 years later. E.xamination showed a thickened tender urethra. Stripping 
showed that a purulent secretion could be e.xprcssed from each Skene’s duct. 
The fresh smears of this material and the urinary sediment showed motile trich¬ 
omonas. The culture of the urine was sterile. The vaginal smears showed pus and 
trichomonas. The excretory pyelograms, e.xccpt for a double left kidney and 
upper ui'eter, were normal. Urethroscopy on April 7, 1948 showed deep urethral 
granulations, grade 2. Inspection of the distal urethra revealed two Skene s 
ducts on each side. These four ducts were probed and incised into the lumen of 
the urethra. The urethral granulations were removed by fulguration. The pa¬ 
tient felt a great deal better, but a check on September 1,1948 showed rccuiient 
vaginal trichomoniasis. Re-examination revealed a thickened left Bai tholin s 
gland. Aspiration of the secretion from this gland showed active trichomonas. 
The gland was irrigated twice with 1 per cent aqueous silver picrate solution 
and a check-up on October 18 showed no residues of trichomoniasis. The urethra 
and urine at this time were normal. 

DISCUSSION 

These case reports are not presented as a panacea for the treatment of female 
trichomoniasis. They do suggest, however, that the urethra or vagina may be 
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responsible for persistent tnchoinonas foci. T.he eradiention of these foci will 
aid in dealing these chronic infections. All factors carefully considered, our ex- 
peiiences indicate that all vaginal and paraurethral ducts and glands should be 
suspected in resistant female tiichomoniabis/ihe secretions from these structures, 
mi\ed Mith normal saline solution should be e\amincd immediately under the 
highpow er microscope. The flagellates arc easily identified m hen they are picsent. 
Repeated fresh secietion c\aminations may be necessary for establishing the 
final diagnosis. The Baitholin’s gland secretions may be aspirated w ith a suction 
cannula. The secretions from the paiamethral ducts aie easily expressed by 
stiipping and picked up with a wue loop or a glass pipette. 

Our tieatments have bceii caiiicd out in the hospital under sodium pentothal 
or loii spinal anesthesia. The bladder, trigone and entire uiethra are carefully 
examined. All the lesions noted in thedeep luethraarc tieated nith a neak elec¬ 
trocoagulation current through a \\ater endoscope. These deep urethral granu¬ 
lations polyps or cysts may possibly be related to the tiiehomoniasis. The par- 
amethial duets arc cathetenzed with a scmiflexible clectiode and incised into 
the lumen of the distal urethia with a high ficiiuency cutting cuirent. We have 
found it difficult to recognize all of the offending paraurethral ducts which may 
be piesent. .Viiomalous ducts are exceedingly common and predispose to residual 
post-tieatment foci. Co-existing chronic Bartholin trichomonas foci should be 
tieated by irrigation, drainage oi excision. Chomotheiapy or antibiotics are 
used when the urine is infected. After 3 or -1 weeks the urctbia is dilated period¬ 
ically to its maximum caliber. As soon as possible, in addition, vaginal tieat¬ 
ments are recommended. 

Trichomonas vaginalis may be piesent m the male or female without any 
symptoms or evidence of infection. The husbands of these patients should be 
examined for trichomonas, .\nteiior uiethial stiictuies picdispose to male tiich- 
omoniasis. Advice legarding vaginal and rectal hygiene is helpful. 

CONCLUSIONS 

Two cases of chionic female trichomoniasis weie clinically cured by eradicating 
the urethial and paraurethial foci. In addition to all othei known factors, these 
foci should be considered in resistant trichomonas infections. One failure lesulted 
from an unrecognized trichomonas Bartholinitis. Belated irrigation of this gland 
with 1 per cent silver picrate solution caused a clearing of the residual focus. 

730 N Michigan Aee., Chicago, III. 
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PRIMVUY CVRCIXOMA OF THE IMALB URETHRA- REPORT OF 

TWO Ci\SES 

HPILMAN A G VILL\ \NU JOHN' W ISLST 
I rum the Urotogiatl iicrvicCt Vorl Ilospitnl, Yorh, Pa 

Primaiy carcinoma of tire male luctiua ib a laie uiogemtal lesion In 1939 
Kicutzmann and Colloff, review mg thehteratuie, collected 148 cases and repoited 
2 additional ones A recent aiticle by Lowci and Ilansfield reported 192 cases 
lecoided in the literatuie to laiuiarj-1910 Tins included the 10 cases they report 
seen at the Cleveland Chine o\cr the period extending from 1908 Zaslow and 
Piiestlcj in 1947 icported that 25 cases of piimaiy uiethral neoplasm weie seen 
at the Alayo Clinic in the 35 jeai period from 1910 to 1945 inclusive In the 
experience of the aveiage piacticing uiologist, theiefoie, the incidence of this 
lesion is rare indeed Tw o cases of prnnaiy caicmoma of the male inetlii i recently 
treated on the Urological feennee of the Yoik Hospital prompted this report 
These are the only cases of piimiiy neoplasm of the male uietlua seen at the 
hospital in 105,257 admissions 

ctsE utpours 

Case 1 A 42 yeai old white man was admitted to the York Hospital lune 13, 
1948 foi in\ estigation of pcisistent uiethral stricture and multiple peiineal 
sinuses Piogiessive difficulty in voiding foi the past 3 yeais was iclievcd by 
mtei-val dilatation of urethral stiictiiies by his local physician In December 

1947 moio fiequent dilatation became necessaiy and several months before 
admission ho noted perineal swelling and the subsequent dev elopment of multiple 
dianimg peimcal sinuses There was a histoiy of gonoiihea 20 ycais previously 

On June 14, 1948, undci pentothal anesthesia, the urethral stricture in the 
bulbomembianous portion was dilated with liliforms and followeis and a 5 co 
Foley catheter inserted At this time the pciineum was incised and drained, the 
sinus tracts curetted and packed with gauze The Foley cathetei was removed 
on the fouith postoperative day and following its lemoval the patient voided 
voluntaiily, about one half the urine passing thiougli thq external meatus and 
the lemaindei tluough the peiineal sinuses The patient tvas discharged June 20, 

1948 Subsequently tlieie was continuous dischaige of purulent mateiial through 
the perineal sinuses and on voiding most of the mine escaped thiough these 
fistulous tracts He was re admitted August 2, 1948 foi fuithei observation and 
treatment 

On le admission he appeared cachectic and had lost about 20 pounds Physical 
examination levealed an emaciated man who appealed chronically ill The head 
and neck were negative, the heart was not enlarged, no abnoimalities of rate oi 
rhythm The blood pressure was 140/70 The abdomen was soft, no masses 
present, Iivei, spleen and kidneys weic not palpable Moderate enlargement of 
the inguinal lymph nodes was noted Examination of the genitalia revealed 
maiked perineal induration and swelling and several sinus tract openings m this 
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region. The orifice of one of these was surrounded with built up granulation 
tissue which appeared malignant. 

The urine was grossly infected and all was passing through the perineal sinuses, 
and there was continuous discharge of foul smelling purulent material. Labo- 
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Fig. I. .r, case I. Squamous cell carcinoma, posterior urethra. B, cose 2. Squamous 
cell carcinoma, fossa navicularis. 

ratoiy study showed red blood cells 3,900,000; hemoglobin 10.G, , 

cells 20,100. A Foley csthetcr was agai,. inserted and several sections emoved 
from llie sinus tract and orilice for microscopic study. Dr. L. ^ , 

gist of York Hospital, reported squamous cell carcinoma, grade 2, ot t 

(fig. 1, .4). 
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The clinical course u’as progressively don'nliill. Tlie patient had a low grade 
intermittent fever in spite of penicillin and siipportiv’e tlierapy. Sepsis and 
cachexia increased and the patient expired August 20, 19-18. 

On postmortem examination the perineum was indurated .and on the right 
side, situated anteriorly to the anal orifice, was a large confluent sinus opening. 
The lungs revealed only hypostatic congestion. No gross evidence of metastases 
to liver, kidneys and spleen was present. The gastro-intestinal tract, biliary 
tract, pancreas and adreii.al glands were essentially normal. Microscopic section 
of organ systems enumerated showed no evidence metastases. 

The bladder wall was thickened; the inner lining was trabcculated and hemor¬ 
rhagic. Tlie vesical neck, prostatic urethra, and the distal portion of the mem¬ 
braneous uretlira throughout an aggregrate length of a cm. was replaced by 
friable, whitish tissue 1 to 1.5 cm. in thickness with the lumen of the urethra 
communicating with the cutaneous surface of the perineum through a largo sinus 
opening, hlicroscopic section of the primary urethral neoplasm revealed squa¬ 
mous cell carcinoma identical with the biopsy specimen. Sections of inguinal 
nodes revealed an inflammatory lymphadetutis. There was no evidence of metas¬ 
tases microscopically in the regional lymph nodes. 

Case 3. A 20 year old man was first seen by his family physician November 1, 
1948 with the complaint of a small warty growth present at the external urinary 
meatus. The patient noted its appearance 3 weelcs prior to presenting for treat¬ 
ment. He denied hematuria or urinaiy symptoms of any type. There was no 
history of gonorrhea. The small, warty like growth was fulgurated as an office 
procedure and a biopsy specimen sent for pathological study. Dr. L. C. Pusch 
reported squamous cell carcinoma, grade 1 (fig. 1, B) “the specimen consisting 
almost entirely of bulky, anastoraasing columns of well differentiated squamous 
epidermal cells, hyperchromatio and mitotic nuclei are readily found and macro¬ 
nucleoli are prominent." 

The patient was referred by his family physician for urological opinion fol¬ 
lowing receipt of the biopsy report. He was first seen in consultation November 
24. Initial examination revealed a well developed, well nourished white man; 
head and neck negative; chest clear and breath sounds normal. The cardiac rate 
was regular, the tones of good quality, no murmurs, blood pressure 120/80. The 
abdomen was soft, no masses were present, liver and spleen not palpable, Nc 
inguinal adenopathy was present. Genitalia presented normal scrotal and 
adenexal contents. Examination of the penis revealed no induration of penile 
urethra; at the meatus, situated in the center of the fossa navieularis, was a small, 
residual warty-like excrescence measuring 3 mm. in diameter. The surrounding 
mucous membrane was smooth with no evidence of infiltration or induration. 
The lesion appeared confined to the fossa with no extension to the penile urethra. 

On November 30, under sodium pentothal anesthesia, the fossa navieularis 
was excised en bloc including a wide margin of tissue on all sides of the .sm.^11 
residual lesion. The edges and base of the excised bloc were thoroughly fulgurated 
using tlie bail tip electrode. E.xamination of the e.xcised specimen by Dr. L, G. 
Pusch revealed the lesion to have been completely excised and “the proliferating 
cells nowhere approaching the margin of the specimen." 
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The area healed uneventfully. Progress dilatations have been carried out to 
pvevent stiicturc I'orniation at the meatus. Progress urcthi’oseop 3 '’ (j weeks fol¬ 
lowing the procedure revealed the urethra throughout its length to be normal 
in appeaiance. Phe necessitj' of careful periodic follow-up has been emphasized 
to this patient. 

ETIOLOGICAL FACl'OUS 

^lost authors are in agreement that the presence of okl stricture or long con¬ 
tinued urethral irritation precedes the development of the malignancy in man^' 
instance*!. Goldstein and Abeshouse list the lollowing as possible predisposing 
factors: a) nonspecific urethritis; b) gonorrhea and its complications; c) papil¬ 
loma or polyp formation; d) leukoplakia; e) trauma or irritation of a chemical 
nature; f) sc.\ perversion; g) sexual contact; h) Paget’s disease of the penis. 

In our cases the history of stricture was elicited in one instance; the other 
patient presented no evidence of stricture, denied venereal disease or pre- 
existant urethral irritation. 


LOCATIO.N’ 

Carcinoma may arise in any portion of the urethra. From the reported cases 
it would appear that the posterior segment is more frequently involved than the 
anterior urethra. Kreutzmann and CollolT report that in GO of 1-13 cases studied, 
the lesion was located in the anterior urethra, and 73 occurred in the posterior 
portion. In our cases one involved the anterior (fossa navicularis), the other the 
posterior urethni. Lesions arising in the fossa navicularis are uncommon. Perez 
in 19-15 reviewed the literature and recorded *2S such cases arising in the fossa 
and reported an additional case. Zaslow and Priestley in 19-17 found 5 additional 
such cases in the literature in preparing their review. 


I'.VniOLOGY 

The histopatholog>' of the vast majority of these tumors arising from the 
squamous and transitional epithelium of the male urethra are of the squamous 
cell tjqie. Kreutzmann and CollolT summarize the pathologic type and incidence 
of their collected series as follows; 

Squamous cell carcinoma or epitliclioma. 

Papillary carcinoma. _ 

Transitional cell carcinoma. 

Adenocarcinoma. 

C) 

Mucoid gland carcinoma. 

Columnar cell carcinoma. ^ 

Endothelioma. ^ 

Our cases both represented the squamous cell variety: one arising in the 
anterior urethra (fossa navicularis), the other in the posterior prostatic segment. 
Harbach speculates that the occurrence of squamous cell carcinoma arising m 
portions of the urethra not normallj'^ lined bj'’ the presence of squamous epF 
thelium may be accounted for either by a metaplasia or by embiyonal ce 
inclusions. He points out that old strictures tend to develop nests of squamous 
epithelium, probably a metaplasia due to infection and irritation. This won 
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seem m accord ^\lth the gcneial opinion that preceding stnctuic oi chronic 
irritation act as predisposing factors in the dc\ elopment of this lesion in many 
instances 

MU1 ISTISLS 

For the most part these neoplasms are of lathci low giade malignancy, 
metastasizing slowly to the inguinal or iliac nodes by way of the legioiial lymph¬ 
atics From these regional nodes dissemination by the blood sticam may spiead 
the giowth to dist.int sites jMetast-iscs m lung and liici have been lepoited 
At autopsy oui case piescntcd mi oh emciit of the post ciioi iiicthia with peimeal 
sinus foiniation by dnect ectensioii Theie weie no metastases to the regional 
nodes or distant oigans 

SlMPTOMs AND DIVGNOSIb 

As in any lesion invohing the lowei urogenital tiact, the symptoms may be 
piotean depending upon its location inddegiccof inteifeiencewithlowci uiinary 
tiact function 'Ihe high incidence of antecedent strictuie and iriitatue pie 
cuisors lendeis no symptom complex p ithognomomc of early malignancy. 

Ihe most commonly leiioited symptoms aie liematuiia, recurrent penile dis 
charge, and dysuria In numerous instances uiinaiy obstruction and fistulous 
formation secondary to widespread infiltiatioii of the neoplasm hate been the 
fact 01 s bunging the patient to seek medical aid Carcinoma of the urethia must 
be kept in mind when dealing with any persistent stiicUiie which does not 
lespond to theiapy in the usual fashion or which is associated with reciiiient 
bleeding and, as emphasized by Goldstein and Abeshouse, lepeated urethro- 
scopic examination of the lowci uiiiiaiy tract is indicated in such cases in which 
cystoscopy does not reveal the exact cause of the difficulty Biopsy and careful 
pathological study of all polypi and papillomata removed or fulgurated at the 
fossa naviculaiis or anteiioi urethra is mandatory' so that early lesions amenable 
to theiapy may be discoxeied and completely iiiadicated 

TRCATXIUNT 

In any neoplasm the hope of cuie is based upon complete extirpation of the 
lesion Unfortunately in many cases the diagnosis is made late x\hen widespiead 
local infiltration, extension oi metastases renders this piocedure difficult oi im¬ 
possible The method must be individualized, dependent upon the location, and 
extent of the process at the time of diagnosis Zaslow and Piiestley m their 
senes of 25 cases lepoit that foi lelatively small glow ths m the fossa naviculaiis 
radium may be applied directly oi fulguiation may be used to destroy a small 
lesion In the penile urethra, amputation, radium and fulguiation were utilized 
In the posterior channel prostatectomy, cauteiization, ladium, transurethial 
removal and fulguration were used Hugh H Young m 1939 reported a method 
of radical operation for leieoval of the bulbous poitioii of the urethia which 
would appeal ideal in selected cases m the hands of one expeiienced in penneal 
surgery Inguinal gland dissection has been advised m conjunction withamputa- 
tion 01 bloc dissection when the nodes are involved Unfortunately in many 
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Ihe aica healed vincvenlfully. Progress dilatations have been carried out to 
pieycrit stiictiue formation at the meatus. Progress urethroscopy (i weeks fol¬ 
lowing the procedure revealed the urethra throughout its length to be normal 
in appealance. ilic necessity ot cax’eful ixeriodic tollow-up has been emphasized 
to this patient. 


ETIOLOGICAE FACTOUS 

Most authors are in agreement that the presence of old stricture or long con¬ 
tinued urethral irritation precedes the tlevolojxment of the malignancy in many 
instances. Goldstein and Abeshouse list the following as possible predisposing 
tactors: a) nonspecific urethritis; b) gonorrhea and its complications; c) papil¬ 
loma or polyp formation; d) leukoplakia; e) trauma or irritation of a chemical 
nature; f) sex pervei-sion; g) sexual contact; h) Paget’s disease of the penis. 

In our cases the histoiy of stricture was elicited in one instance; the other 
patient presented no evidence of stricture, denied venereal disease or pre- 
existant urethral irritation. 


LOC.VTIO.X 

Carcinoma may arise in any portion of the urethra. From the reported cases 
it would appear that the posterior segment is more frcciuently involved than the 
anterior urethra. Kreutzmann and Colloll report that in 00 of 143 cases studied, 
the lesion was located in the anterior urethra, and 73 occurred in the posterior 
portion. In our cases one involved the anterior (fossa navicularis), the other the 
posterior urethra. Lesions arising in the fos.sa navicularis are uncommon. Perez 
in 1945 reviewed the literature and recorded 2S such cases arising in the fossa 
and reported an additional case. Zaslow and Priestley in 1947 found 5 additional 
such cases in the literature in proixaring their review. 

IWrUOLOGV 

The histopathology of the vast majority of these tumors arising from the 
sciuamous and transitional epithelium of the male urethra arc of the sciuamous 
cell type. Kreutzmann and Colloll summarize the pathologic type and incidence 
of their collected series as follows: 

cases 

.Stjuumou-s cell carcinoinii or epithclionui. lt)l 

Papillary carcinoma. ; 

Traiwitional coll .. 

.. " 

Mucoid ijland .. “ 

Columnar cell carcinoma. 

Endothelioma . ^ 

Our cases both represented the sejuamous cell variety: one arising in the 
anterior urethra (fossa navicularis), the other in the posterior prostatic segment. 
Harbach speculates that the occurrence of squamous cell carcinoma aiising m 
portions of the urethra not normally lined by the presence of squamous epi¬ 
thelium may be accounted for either by a metaplasia or bj’’ embryonal ce 
inclusions. He points out that old strictures tend to develop nests of squamous 
epithelium, probably a metaplasia due to infection and irritation. I his won ( 
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CONGENITAL EPISPADIAS WITH INCONTINENCE' 

JOHN E DEES 

From the Department of Surijcry, Dwtsion of Uraloqy, Fhe Dide University 
School of Ucdicinc and Duke llospilal, Durhanij A C 

The puipose of thisj paper ib to plead for the use of reconstiuctive plastic sur¬ 
gery m the tieatment of the urin uy lutontmcnce and genital defects acssociatcd 
with congenital epispadias It is felt that uretero entciostom}^ is larely indicated 
in the tieatment of this condition and, if used at all, &hould be employed as a 
procedinc of last re&oit 

Congenital epispidias in the male is characterized by the abnormal location of 
the urethral opening on the doisuin of the poms The opening may be situated 
anywhere between the glans penis and the pcnopubic junction Depending upon 
its location, epispadias is classified as balanic, penile, oi pcnopubic, the latter 
being by fai the most common condition Pcnopubic, oi complete epispadias 
is usually associated with absolute incontinence of mine due to a congenital 
lack of fusion of the internal and e\tciual uicthial bphincteis \ entrally The ure¬ 
thra IS usually of such large caliber that it will easily admit the e\ammcr’s inde\ 
finger The symphysis pubis is charactciistically sep iratcd, thcic being a heavy 
band of fibrous tissue joining the separated halves The penis is of noimal size and 
drawn acutely upward against the abdominal wall The piepuce is redundant 
on the ventrum of the penis and laekiiig on its doisiim The co r niis spnniriosii m 
IS rudimentary or absent and the coipora caveinosa aie loosely attached to each 
other The glans penis eahibits a defect or gtoove along its dorsal suface w Inch 
IS continuous along the dorsum of the penis with a mucous mcmbiane lined 
depression between the coipoia caveinosa This tiougli is continuous pio\- 
imally with an infundibulum oi funnel-shaped opening which extends tnwaid 
beneath the symphysis pubis to become continuous with the piostatic uie- 
thra Ihe powei of election is usually present but coitus is viitually impossible 
The bladder itself is usually noimal except fot the internal vesical sphinctei w Inch 
is widely dilated so that the inteiior of the bladdei and piostatic methia form a 
continuous peai shaped cavity 

Analogous defects occur in the external genitalia of the female Absolute in¬ 
continence of mine is the rule The labia majoia are separated inteiiorly Ee- 
tween their antenoi portions and extending up ovei the symphysis is an expanse 
of skin devoid of hair m the adult The labia minora are separated anteriorly and 
the clitoiis IS bifid As in the male, th e metlua i s patulous and the bladder norm al 
except for incompetence o f th e internal vesical s phincter Fhe vagina and inteinai 
genitalia are usually normal 

Foi Innately, epispadias is one of the rarest of all congenital anomalies and for 
this reason, relatively few articles discussing its treatment have appeared in the 
medical literature To the individual so afilicted, however, the condition is tiagic 
as the continuously wet clothing and urimferous odor usually bring about social 

21 meeting o( the Detroit Urological Association, Detroit, Mich , September 
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ostracism. Ihe deformity of the genitalia, besides causing deep-seated psychic 
trauma, virtuallj' prohibits normal sexual activity. 

In an etloit to dcteimine the incidence of this anomaly, a recent siUTcy has 
been made of several of the larger hospitals in this country (table 1). Among a 
total of 5,292,212 patients inde.xed in the diagnostic files of these hospitals, 
there were 45 cases of congenital epispadias with incontinence in males and 11 
in females. This gives an incidence of 1 male case of opis])adias with incontinence 
in 11/,G04 and 1 female in 4S1,110. Ihese records have not been reviewed per- 
sonalK foi 'v eiification of the diagnosis but it seems probable that the above 
incidence is approximately correct. 

In 1912, I reported the cure, b\' plastic operation upon the bladder neck and 
urethra, of 2 cases of epispadias with urinary incontinence in the male. Three 
additional cases in the male, 1 with, and 2 without urinary incontinence had 
been seen but not operated upon. Since then, 3 additional eases in males and 1 
case in a female have been seen and operated upon. In all of these, excellent 


r.vur.a 1. Incidence oj cotujcnilnl cpiaptidias with incontinence 


NO. 01 1•\T^L^T.^ INDLM D* 

iLvu: 1 

ILXLVLt 

Jofins Ilopkias. 

i 310.022 1 

12 

3 

New York .. . 

. i 105,077 J 

9 ' 

4 

Cliarit^' (Xew Orloaiis) . . . 

, 2,028,113 j 

0 

0 

Boston Citj'. . 

118,233 1 

•'i 

1 

Philadelphia General. . . . 

, 205,32,7 j 

1 

0 

Univeraity of Virginia... 

i 207, no j 

1 

2 

Los Angeles County . . 

1 i)10,301 1 

S 1 

0 

Duke. 

.. . . i 311,171 1 

0 

1 

Total. 

. . . . , 5,292,212 i 

.15 i 

11 


1 male cabc in 117,001. 

1 female case in -ISIAIO. 


control of urination, and, from an anatomical standpoint, relatively normal 
e.xternal genitalia have resulted. 

The embryologicul e.xplanation for the occurrence of epispadias as well as the 
history of the development of various operative procedures for its correction 
have been reviewed in a previous article. Ihe surgical procedure used in most of 
these cases has been a modification of \oung’s double sphincter operation which 
was described in 1922. This procedure, as modified, consists first of suprapubic 
expo.sure of the bladder (fig. 1). The anterior and lateral aspects of the prostate 
(or the urethra in the female) are freed as much as possible from the doisal 
surface of the intersymphy.seal band. The bladder is then opened along the mid¬ 
line from its dome to the level of the external sphincter dividing the loof of the 
posterior urethra as the incision is continued downward. A tiiangulai uedge o 
tissue is then excised from the roof and each lateral wall of the posteiioi uietna 
and adjacent bladder wall including a portion of each lateral lobe of the prostate 
in the male. It is important that the incisions through each side of the floor ot 
the posterior urethra be parallel and placed G to S cm. apart. Su sequen 


CONGENITAL El-ISPADUS WITH INCONTINENCE 


515 


closure results in n snug internal and external sphincter and a tubular rather 
than conical, urethra. Because of the close pro.ximity of the vagina to the Madder 
wall in the female, it is preferable to excise ix some\Yhut smaller wedge of bladder 



Fig. 1. A, Young’s technique for resection of wedge from vesical neck and prostatic 
urethra. B, bladder and prostutic urethra opened along midlinc to membranous urethra, 
resection of triangular piece of tissue from roof and right lateral lobe of prostate and adja¬ 
cent bladder; cut edges of floor of prostatic urethra arc parallel and closure results in snug 
internal sphincter and tubular, rather than conical urethra; corresponding tissue is excised 
from left side as indicated in illustration. C, closure results in tubular urethra, tight internal 
sphincter; second layer of plicating sutures to bo introduced. jD, cross section of prostate 
shows preservation of only floor of urethra but of most of lateral prostatic; lobes by oblique 
incisions. (Republished from ref. 1 by permission of the C. V. Mosby Co., publishers of 
Surgery.) 

wall and urethra than is removed in the male. The bladder wall immediately on 
each side of'the central strip of mucous membrane (tvhich will ultimately form 
the new urethra) is then denuded of its mucosa (fig. 2). Not only is the risk of 
accidental injvuy to the vagina lessened, but utilization of the thick musculature 
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of U-igone and bladder wall greatly facilitates closure of the new urethra and, I 
believe, aids in establishing urinary control. The urethra is constructed over a 
small 8 or 10 F rubber catheter by means of a continuous chromic catgut suture 
^\luch commences at the level of the external sphincter region and continues 
upward to close the bladder around a mushroom catheter. .-V second similar 
suture is placed to reinforce and plicate the initial line of closure. 

At a second stage in the male, the roof and lateral walls of the distal portion of 
the urethra are e.xcised from below, the muco.sa of the floor being preserved to 
lino the new urethra. 1 he raw tissues lateral to the remaining urotiual mucosa 
are then approximated over a small catheter. The penile urethra is constructed 



I'jfi. 2. Phustic on vc.-<ical orilice in female. Ke.section of trianj'ular .segment of bladder 
wall and trigone from each bide of urethra and vesical orifice. Preservation of portion of 
trigonal ami vesical mu.sculature denuded of mucosa on each side of midline to avoid injury 
to vagina and to aid in urethral reconstruction. 

from the mucous membrane which lines the groove along the dorsum of the penis 
The corpora caverno.sa are .separated and the newly constructed urethra dis¬ 
placed to its proper position on the under .surface of the penis and held there by 
re-appro.ximating the corpora dorsal to it. An appropriate amount of excess skin 
is resected from the dorsum of the shaft and glans of the penis and the skin 
edges appro.ximated in the midline by interrupted sutures. In the female (fig. 3) 
2 div’crging incisions are made with their upe.x izi the presymphyscal icgion 
Each diverging limb follows the medial aspect of the separated labia majoia 
denuding the inner aspect of each half of the bifid clitoris. I he incisions aie then 
directed medially to excise the lateral walls and roof of the urethra. The adjacent 
urethral musculature is approximated in front of a small catheter lying on the 
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mucosa of the uretliral floor. Closure of the skin approximates the anterior 
portions of the labia majora and the halves of the bifid clitoris. 

c.rsn KBi'oiiTS 

Case 1. No. 50015. II.K.S. (fig. 4, A and B) a 14 year old white boy had com¬ 
plete incontinence of urine since birtlr due to congenital penopubie epispadi.is. 
The first stage of Young’s double sphincter operation was carried out on October 
23, and the second stage on December 2, 1935, by Dr. E. P. Alyea. Per primam 
healing occurred and complete 'urinary control resvfltcd. When last heard from 
13 years after operation, the patient was doing hcav 3 ^ manual labor and urinary 
control was perfect. He was the father of 2 healthy children and the husband of 
a contented wife. 


r 

A 


B 


C 



Fiq. 3. Plastic on external gcnitalKi in fenwlo. Excision of skin and subcutaneous tissue 
between separated labia and halves of bifid clitoris toRotlier witli roof and lateral walls of 
distal urethra. Closure approximates bifid clitoris and labia and tightens distal urethra. 


Case 3. No. A 57641. J.E.B. (fig. 4, C and D), a 15 year old white boy had 
complete urinary incontinence since birth secondary to congenital penopubie 
epispadias. The first stage of a modified Young’s double sphincter operation was 
carried out on March 17, and the second stage on April 24, 1941 (J.E.D.). Per 
primam healing of both operations occurred with establishment of complete 
urinary control. When last seen 5 months after discharge, there was perfect 
urinary control except for very occasional enuresis. Urine could be retained for 
more than 4 hours. Erections were frequent but intercourse or masturbation 
had not been attempted. The urine was normal and the urethra accommodated 
a 16 P sound. 

Case 3. No. B 11707. H.G.G. (fig. 5, A and B), a 13 year old white boy, had 
partial urinary incontinence secondary to penopubie epispadias since birth. 
There was no enuresis, but frequent diurnal incontinence. The first stage of a 
modified Young’s double sphincter operation was performed by Dr. E. P. Alyea 
on August 18, 1913 and the second stage on November 10, 1943. Perfect urinary 
control was established but a small penile urinary fistula resulted which, after 
two unsuccessful attempts, was finally closed on April 17, 1946. Four months 
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ater, ho was completely healed and urinary control was perfect. The urine was 
lormal and there were no urinary symptoms. 

Case 4 . Xo. C 22229. K.C.L. (fig. 5, C and D), a 4 year old boy had complete 
innary incontinence secondary to congenital penopubic epispadias .since birth. 



Fig. 1. .1, case 1. I’reoperative view. B, postoperative. C, case 2. Preoperative view. 
B, po.'5toperative. 

The first stage of a modified Young’s double sphincter operation for epispadias 
was carried out on October 24, 1948 (J.E.D.). Although per primam healing 
resulted, urinary control was only slightly improved, the patient being able to 
retain urine for no more than 15 minutes. Ihe second stage with construction 
of the urethra and plication of the e.xternal sphincter was carried out on June 30, 
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194S Wlien last seen I months aftw his last opoiation, ho could sleep for 5 to 6 
hovus at night Mithont netting his bed Onosionally, ho eould go foi 21 houis 
without iiieontmciiLO Usually uniiaiy contiol was peifeet in the day until eaily 
evening, aftei which tunc he would ficiiueutly wet himself Both his paients and 
I beheie that his pioblcm now is simply one of training and that complete 
control will piobably be established 



Fig 5 A, case 3 Prcoperalivc vjc'i B, postoperative case 4 Preoperative view 
D, postoperative 

Case 5 No C 16423, S G B (fig 6, A and B), a 3 year old white boy, had had 
partial uiinary incontinence since birth secondary to penopubic epispadias 
There was constant enuresis and complete incontinence if he tiled to retain 
urine foi more than a hour or two duiing the day The second stage of Young’s 
double sphincter operation for epispadias was carried out on Novembei 14, 1947 
with establishment of peifect uiinary control (JED) Three small fistulas 
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on June 30, 19-lS. W hen last seen, 4 months after his last operation, a single drop 
0 urine escaped from one of the fistulas during voiding, the other fistulas being 



Fig. G. a, case 5. Preoperative view. B, postopenitive. C, case G. Preoporative. D, post¬ 
operative. 

healed. About once a day while playing, he would wet himself, but control 
otherwise was perfect. The urine was negative. A perfect result is anticipated. 

Because of the e.xtreme rarity of congenital epispadias with incontinence in 
the female, (an incidence of aiiout 1 in 500,000) the following case is reported in 
detail. 

Case 6. No. C 3G9S0. J.S., a 14 year old white girl, was first seen at Duke Hos- 
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pital on June 15, 1918. She eomplamed of iihbolute incontinence of mine since 
birth, tlie drainage having been managed by the ficquent change of peiineal 
pads .Vt no time had she had any desire to void and the mine escaped in a steady 
trickle regardless of postiiic Theie nas no sudden gush of iirnio iihen aiising 
from bed in the morning She had li id no seiioiis illness nor any symptom 
suggesting uppei uiiiiiuy tiact infection Phjsical examination revealed a per¬ 
fectly iioimal post pubescent girl except foi the external genitalia (fig G, C), 
which showed the classical findings of congenital epispadias The vagina was 9 
cm in length, the ecu ix nullip irons, the coipus uteri antciior and of noimal size 
The adnexal regions xxoie normal Svibscquently, under anesthesia, the examiner’s 
inde-x fingci could be passed into the bladdei thiougli the urethra All accessory 
clinical findings including uiiiialyscs were within normal limits On June IS, 
1948, the bladder was opened suprapubically and the previously described 
operation, (fig 2), carried out to construct a competent internal sphincter and 
urethia Hei coiivalestentewasiincx'cntful Tw elve days later, a plastic operation 
on the extcinal genitalia and distal mctliia (figuie 3) was performed with the 
excision of the presymphyse d skin, appioximation of the labia majora anteriorly 
approximation of the bifid clitoiis, and partial resection and plication of the 
distal urethra An excellent cosmetic result was obtained (fig G, D) On the 
twelfth postoperative day, the suprapubic c itheter was lemoved and xvithin 24 
hours, urethral voiding was established and suprapubic urinary diamage lapidly 
ceased At the time of discharge, 3 weeks after the second opeiation, she had 
perfect unnaiy control and was voiding at intervals of 3 to 4 hours m quantities 
as much as 300 co at a time At her last examination 4 months after operation, 
urinary control was peifcet There was nocturia 1 to 2 times and she was voiding 
m quantities of 300 cc at inteivals of 3 to 3 hoiiis dm mg the day 

SUVIXLXRX XM) COXCLUSIOXS 

In all of the 0 cases of epispadias with incontinence heiem reported, good or 
perfect unnaiy contiol was established by means of plastic opeiation on the 
bladder neck, external sphincter and uiethia In 1940, Young lepoited 13 eases 
of epispadias with incontinence upon whom he had opeiated with creation of 
complete urinary contiol m 12 and almost peifect contiol in the othei hlusohat, 
m 1927, reported 3 such cases with complete cure Other cures have been re¬ 
ported by Cecil, Lowsley and Kinvin, Hinman, and others As with many opei- 
ations, failuies aie reported less fiequently than successful results Howevei, if 
plastic operation on cases of epispadias xxith incontinence is successful, these 
individuals are restored to a completely normal social state and a piactically 
normal physical condition Coitus is usually entirely satisfactory, moderate 
upvvaid curvatuie of the penis being much less of a handicap than a corresponding 
degiee of ventral choidee Uimary tract infection, if present, presents no differ¬ 
ent therapeutic problem th m it does m a normal individual (In 5 of the 6 cases 
herein reported, the urine has been uninfected when the patients were last seen ) 
The upper urinary tract has not been disturbed and the life expectancy of the 
individual should not differ from the aveiage at his age This cannot be said of 
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the condition following uvetero-enterostomy, where chronic renal infection or 
obstruction is not uncommon. The great value of transiJlanation of the ureters 
to the bowel is unquestioned in certain conditions^ othenvise incurable at the 
present time, such as exstrophy of the bladder, vesical carcinoma and large 
vesicovaginal fistulas. In epispadias with incontinence, however, where the 
abnormality is curable in a high percentage of cases by plastic operation, it is 
felt that the advantages of the operation described herein so far outweigh those 
uretero-enterostomy that the latter operation should be reserved as a procedure 
of last resort. 

Acknowledgment: I wish to thank my associate, Dr. Edwin P. Alyea, for his 
permission to include in this reiJort, the cases of epispadias with incontinence 
upon whom he so succe-ssfully operated. 
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TRATOUTIG AVULSION OF THE SKIN OF PENIS AND SCROTUM* 

DEWAUD 0. FERRIS 

Division of Surgery, Mayo Clinic, iiochcslcr, Minn. 

This terrifying accident, avulsion of tlic skin of the penis and scrotum, is being 
encountovccl with increasing frequency. Because of this, it was thought well to 
consider briefly a few articles published in the last half dozen years and to review 
the cases most recently' recorded at the Mayo Clinic. It was thought that such a 
recapitulation would bring out the principles on which treatment has been based 
and it was hoped that description of some new points in teclmique would emerge. 

CONSIDEU.M'IOS 1USI3D ON" 14 C.VSES 

The 14 cases particularly considered herein were encountered at the Alayo 
Clinic from 1938 to 1947 inclusive. Cases 7, 8, 9 and 12 of table 1 were reported 
by Judd and Havens, as their cases 5, 8, 9 ami 6 respectively. Nielson, Logan 
and Ferris, moreover, previously have reported case 13 of table 1. 

Cause of injury .—In one of tlie 14 cases the injury took irlace at birth. In the 
other 13 cases, the force that caused the avulsion was exerted by farm machinery. 
The usual historj' was that the patient’s overalls had been caught in the power 
take-off of a tractor atrd, before the motor couUi be stopped, the clotlring had 
engaged the pubic hair and avulsion of the skin had followed immediately. 
Avulsion of the skin of the penis usually was complete but in only 3 cases did 
complete avulsion of the scrotum occur. 

Rcsloraiion of penis .—In cases 11 and 13 (table 1), loss of the penile skin was 
incomplete and, by a careful plastic procedure, sufficient skin was mobilized to 
cover the denuded organ. In both cases, the resulting scar underwent slight 
contracture. All skin was lost in the remaining cases. In each of these, a split- 
skin graft of medium thicloress, obtained by use of a Padgett dermatome, was 
applied to the shaft of the penis. Results were excellent in ali. 

Three points in technique should be emphasized: 

1. Often a small cuff of foreskin is left intact. In such a case, the surgeon is 
strongly tempted to pull the cuff down over the shaft as far as possible and then 
to cover the remaining defect with a graft. This may be a serious mistake because 
lymphedema may occur in this cuff of foreskin and a doughnut-shaped enlarge¬ 
ment may result. In case 5 (table 1) the edematous foreskin had to be removed 
and a skin graft applied to the area (fig. 1). 

2. The surgeon may think it good practice to place the graft so that its edges 
will meet in the midline, on the urethral surface of the shaft, thus simulating the 
normal median raphe. It is far better, however, to have this line of scar tissue 
on the dorsum of the penis because then any contracture of the soar will ac¬ 
centuate the normal curvature of the penis in erection rather than causing 
curvature in the opposite direction. 


’Read at meeting of.'North Central Section, American 
Moines, Iowa, October 29, 104s. 
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3. An adequate pressure dressing is needed. The sponge rubber “doughnut” 
-and many other devices have been employed but the contrivance used recently 
in this series has worked best of all. After the graft has been applied, sterile 


Table 1. Traumalic avulsion of the skin of penis and scroluin 


CASE , 

EXTEXT OF I.VJCBV 

j RESULT OF TREATiir.NT 

REifVKKS 


Penis 

j Scrotum 

1 : 
2 

Scrotum 

Penis, scrotum 

E.xcellent 

1 Excellent 
i Poor 

Skin graft on scrotum only 80% take; 

3 

1 Penis, scrotum 

14x00110111 1 

1 Excellent i 

considerable scarring 

t 

•1 1 

i Penis, scrotum 

E.xcellent 

j Good 


5" 

1 Penis, scrotum 

E.xcellont ! 

! Excellent 

j Testes still in inguinal region 

6 

1 Penis, scrotum 

E.xcollent ; 

; Good 

Testes still in inguinal region 

7 

Penis, scrotum j 

IC.xcellent ' 

' Excellent 


8 

Penis, scrotum | 

Excellent ' 

Good 

Skin graft on scrotum only 70% take; 

9 

1 _ ! 

Penis, scrotum j 

1 

! 

Excellent j 

Good 

considerable scarring 

Testes still in upper thigh 

10 1 

Penis, scrotum ' 

Excellent . 

E.xcellent 


11 

Penis, scrotum | 

Good ! 

E.xcellent 

Xo skit) graft; slight contracture penile 

12 

Penis, scrotum 1 

i 

1 

Excellent ! 

Excellent 

skin 

13 

Penis, scrotum | 

Gootl 1 

Excellent 

Xo skin graft; slight contracture penile 

11 

1 i 

j 

Scrotum ! 

i 

i 

E.xcellent 

skin 



I' 1 /n ■<. rA vinth <l'iviftL-r:ippIic!itionofspUt-thickiios3.skiu graft to shaft of penis 

and te.sti.s in left iijguinal region. Note beginning 

mechanic's cotton miste is teased out carefully to avoid matting 
applied evenly around the penis. Pressure is cstabhshed by “ "Z leni 

around the wreste (lig. 2)- A tlrethral catheter ,s accurately pin ed ‘ 
is held at a right angle to the body by a suture placed in the glans and tied 
rvooden tongue depressor which is attached to the op o re ence. 
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Resloration of scrolwn .—Here the problem is somewhat different. The manner 
in which small fragments of scrotum can bo coa-xed to grow into a full-sized 
scrotum in time is amazing, as Roth and Warren pointed out. For this r^on, 
primary closure usually should bo attempted. However, occasionally primary 
closure is out of the question because of infection. In these civses the testes are 
buried in the subcutaneous tissue of the inguinal region. This has seemed a better 
situation than the subcutaneous tissues of the upper part of the thigh because, 
with the testes in the inguinal region, less tension is exerted on the spermatic 
vessels and, consequently, the blood supply is less likely to be compromised- 



Fig. 2. Application of pressure dressing after skin grafting, o, Assistant holds penis 
erect by means of suture passed through clans, while surgeon makes trial application of 
wire fence, b. Enough teased, sterile, mechanic’s cotton waste is placed around penis so 
that when fence is reapplied, waste will be compressed, finally fence is reapplied and 
fastened in place. 

At a later date, when the infection has subsided but has not destroyed all viable 
fragments of scrotum, a jMeyer-Torek or Cabot procedure can be carried out. 

AU viable scrotal tissue may be lost by avulsion or by sloughing consequent on 
infection. Fortunately, however, such complete loss is rare. When it does occur, 
the development of clean granulations to cover the testes is encouraged and, 
later, use of a split-thickness skin graft is recommended. Of course, the patient 
may elect to forego the sldn grafting operation and to leave the testes in place 
in the tissue where they were surgically buried, as will be seen in a moment. 

In cases 3, 7, 11, 12, 13 and 14 (table 1) primary closure of the scrotum was 
effected, in all cases with excellent results as far as the scrotum was concerned. 
It was necessary to bury one or both testes in the subcutaneous tissue in cases 4, 
5, G, 9 and 10, owing to infection in the scrotal region at the time of admission 
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of the patients. Of these 5 casc.s, the teste.s wove buried in the subcutaneous in¬ 
guinal region in d and in the upper part of the tliigh in 1. Three of the o patients 
elected to leave the tcste.s so placed. In case 5 there was sufficient scrotum to 
form a .^ac for the right testis but it was nece.'-sary to buiy the left testis in the 
inguinal region (fig. 1). The testis was brought down into a .‘•crotal sac a year 
later by the Cabot technique. In case 10, both tc.ste.s were first placed in* the 
inguinal region; 3 months later the left testis wjus placed in a scrotal sac by a 
^Ie3XR--Torek procedure and, several months after that, the right testis was 
brought into the scrotum liy a Cabot procedure (fig. 3). 

In ca.^es 1, 2 and 8 (table 1) the infection was so marked that all remaining 
scrotal tissue sloughed away. ^Vhon the patients wore fir.st examined, granulation 
tissue covered both testes. After moist antiseptic dicssings had been applied 
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Ftc. 3 (G.ise 10). a loul 6, Two views rcprvscutingbiunocasc 1 year after accident. Grafted 
skin of [)cni.s i.s pliable and fanctioiw nornially. Both testes are in a regenerated scrotum 
wliich is c.'sentially normal. 

for a few daj's, the granulation tis.suc wa.s healthy and clean and a split-thickness 
skin graft was applied. The results were e.xcellent, poor and gootl, respectively, 
in these thiee casc.-^. 


.SU.M.MAUY 


In the 11 ca.-cs of traumatic avulsion of the skin of the penis and scrotum 
reviewed heicin, the .skin ot the penis usually was completely lost, wheieas entiie 
loss of the scrotum was unusual. 

Covering of the denuded jienis by means of a split-thickne&s skin giaft gave 
excellent rcsidts. The grafted skin was flexible and moved easily on the shaft 
of the penis. If the site was not infected, the graft preferably was applied when 
the patient first was encountered, regardless of elapsed time since the accident. 
When obvious infection existed, it seemed wiser to promote healthy granulation 


first and to do a skin graft secondarily. 

In restoration of the .scrotum, to ignore the small fragments of scrotal tissue 
that nearly always remained wotild have been a serious mistake. 1 heir regenera- 
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tive power was amazing and they ofTered t!ic only means of construetiug a con¬ 
tractile, flexible sac to house the testes in normal position and at their normal 
temperature* 
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CLINICAL ASPECTS OF INTERSEXUALITY‘ 

CHARLES A. HOOKS 

From the Universilu of Texas School of Medicine, Dcnarlmcnt of Sunjerv, Genii j-Urinan, 

Division^ GalvcsloUf Texas 

I he nafcuial occurence of a human intersex provides tlie practicing physician 
with an unenviable enigma. He must cope witli a sexual morphological aberra¬ 
tion, the genesis of which is prenatal and the ultimate somatic and sociological 
effects of which are postnatal. Ihe later this stage of affairs is recognized, the 
more profound are the effects on those concerned, with the result that clinical 
management becomes more arduous and harassing. Indeed, determination of 
the true sex may prove an almost insurmountable problem. The predicament is 
further complicated bj' failure of experimental work to e.vplain adequate^' the 
exact mechanism of sex differentiation. 

Following Lillie’s (1917) stimulating observation regarding the hormonal in¬ 
fluences in the freemartin of cattle, there has been much investigative effort to 
duplicate naturally occurring interscxual phenomena in laboratory animals. 
A notable number of successes aiul parado.xcs has resulted. 

The primao' chromosomal determination of sex is accepted. True henna- 
phroditism is recognized to be the result of genetic mutation. Pseudoherma¬ 
phrodites arc considered to be masculinized females (female pscudohermaphro- 
dites) or feminized males (male pscudohermaphrodites). Beyond this point 
there seems to be little definitive agreement except that there is a difference 
in reaction depending on the species involved. This emphasizes the challenge 
for more diligent and unified application of the principles to human clinical 
investigation. 

The respective proponents of the hormonal and genetic theories are in an 
active state of indeterminate dispute. The former have demonstrated the 
separate and combined effects of androgens and estrogens applied to the embryo 
or introduced into its environment. They have, furthermore, demonstrated the 
necessity for critical control of these influences with reference to intensity, timing, 
and duration. They are confounded by the paradoxical stimulation of mullerian 
derivatives by androgens and failure of estrogens to inhibit wolflian development 
under certain circumstances. More disturbing is the inevitable progress of 
sex differentiation in the absence of gonadal tissue. The natural embryonic 
maternal origin of these hormones has not been ascertained. 

The genetic theorists have cited the hormonal paradoxes in favor of an in¬ 
herited sex tissue sensitivity and direction. Lack of uniform correlation of 
gross physical appearance and histologic gonadal structure with the expressed 
libido and sex drives suggest a primary genetic sex tissue constitution. The 
reported familial occurrence in all grades of intersexuality is evidence of a 
hereditary tendency. 

» Read at annual meeting, Soutli Central Section, American Urological Association, St. 
Louis, Mo., October 20, lUlS. 
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Current progress in the field of expenmentnl physiological genetics lends 
support to the merit of a comhuutioii of both theories Genetic modification 
of endocrine activity has been hypothesized and there is leportcd to be evidence 
of hoi-monal production of genic mutants The possibilities in connection with 
chemical and atomic modification in cancer research may open an unlimited 
field for fiiiitfiil investigation of interscxuahty 
Clinical obsen’atioiis and a cuisoiy icxiew of the litciatuie reveal one lather 
inteiesting and faiily umfoira phenomenon The persistence in the genetic 
female of tlio intense androgenic activity of tlic X-zone of the fetal adienal 
coitox be 30 iiU its iioimal siippiessioii at about the 20th gestational week insults 
m development of male type external genitalia in an individual with internal 
female organs—a female pseudohennaphioditc Frequently, there is an im¬ 
mediate postnatal cxpiession of adienal coitical liypofiinction which, if un- 
lecognized and unlieated, usually results m death 
Keceiitly two such cases came under observation thiough the facilities of our 
University Diagnostic Teaching Clinic and the Childien’s Hospital Inter- 
cstiiiglj'', the patterns wcie ahnost identical. Both were infants 3 and f months 
of age One was admitted piimarily because of a recurrent vomiting, dianhea, 
and loss of weight, and the "hypospadias” was noted secondarily The other 
was admitted for recommendation legardmg “hypospadias” complicated by 
uiinaiy retention and leciurent fevei, but because of a previously disiegaided 
severe malnutrition and deliydiation was placed iindei the primary care of the 
pediatiic staff 

Xo familial tendency could be elicited at this stage in either case The first 
patient was the third child m the family with a noimal brother and sister 
The second was the only child of a 33 year old motliei It was noted that the 
second mother had a positive seiologic test for syphilis and antiluetic therapy 
had been started at about G months An inteiesting speculation is whether 
either of these events coincidental with the cutical phase of embiyomc devel¬ 
opment of the external genitalia may have been a factor in producing the ab¬ 
normality in this mothei’s offspung 

In both instances, a diagnosis of hypoadrenahsm was made, and female pseudo- 
hemiaphioditism was suggested as a stiong piobabihty The 17-ketosteroid 
values w ere normal 

Following a period of tieatment with regulated doses of adrenal cortical ex¬ 
tract and supplemental sodium chloiide, the geneial condition improved tremen¬ 
dously and uiologic study was undertaken to verify or deny the possibility of 
female pseudohermaphrodism The findings are illustrated pictorially herewith. 

The external genitals in both were male in type with hypospadias and bilateral 
"cryptorohism ” In one, the urethral meatus was near the glans and an inde¬ 
terminate mass, wrhich was thought by some examiners to be a testis, but later 
proved to be cystic, was present in the right scrotal sac (fig 1) In the other, 
the urethral meatus was in the penoscrotal position (fig 21 Both had marked 
chordee The scrotum was well developed in each, although it was almost 
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Fig. 1. Case* of F. \ . .1, o\t(;nuil genitalia. Phallua and bcrotum well developed. 
AO tCbtes p.vlpable. li, penoaerotal urethral meatus indicated by pointer. C, ehordee 
and fusion of skin of scrotum to phallus is demonstrated. 



Fig. 2. Ca.se of II. P. A, phallus and well developed scrotum in resting stage. Xo 
tc.stcs palpable, rimail mass in right scrotal sac was a cyst, li, pointer is directed to a 
shallow pocket in penoscrotal position. Urethral meatus can be seen just beneath glans. 
C, ehordee and fusion of skin of scrotum and phallus are demonstrated. 



Fig. 3. Case of K. V. A, arti.sl’s sketch of 
liladder neck contour tends to feminine tjpe. 
is exaggerated, li, elose-uj) of “veiumontaniim. 


t *■«' 


of “prostatic urethra.” 
'■ is atypical and utricle 
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identically fused to the skin covering the penis. “Dartos movements” were 
observed. 

Urethrocystoseopj', using a miniature. McCarthy cystoscope, revealed a nor¬ 
mal bladder interior, a female type bladder neck contour, and atypical ‘ prostatic 
urethra”. The position of the external sphincter could not be identified. The 
“veru” was distinctly flattened and the orifice of the utricle was exaggerated 
(fig. 3). The marked structural similarity in these and other “hypospadias” 
cases has been striking although there is a dilTercnce in degree. 



Fig. 4. Artist's skotoii o£ atypical “pcostatic” urethra in H. P. In ^1, veru is in foro- 
;round, irregular, flattened, and apening of utricle is very large. In B, cystoscope has 
leen introduced through utricle to visualise vaginal wall and os cervix. 



Fig. 5. CaseofE.V. A, anteroposterior view of vagino-hy'stero-salpinogram obtained 
by infecting medium through catheter inserted into “utricle.” B, lateral view of vagino- 
hystero-saipinogram. Bladder and urethra arc also partially filled with medium. 

In one, the cystoscope could be introduced through the orifice of the utricle 
and the interior of the sac, the walls of which were thrown into transverse folds, 
was visualized (fig. 4). A small opening thought to be a cervical os, was noted 
at the upper end of the “vagina”. While the instrument was in place, Skiodan 
was injected and a vagino-utero-salpingo-peritoneogram was obtained (fig. 5). 

In the other patient, the utricular orifice was so small that catheterization was 
required. After aspiration of about 15 cc of an unidentified milky material, 
which was not pus, Skiodan was injected and similar x-ray visualization was 
secured (fig. 6). 
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Recto-abdominal examination was pcrfomiecl in both under anesthesia. No 
prostate could be felt, but a small uterus, together witii the adnexae and gonadal 
masses in ovarian position, was detected. 



Fig. G. Case of II. P .1, aiitCTopo.-,terior vie.v of vagiiio-hyblero-salpino^rain secured 
In injecting incdiuin tlirough cyatiwcopic aheath poaitioned in opening at site of veru- 
niontanuni. B, lateral view of vagino-hystero-salpinograni. 



Fig. 7. Artist’s sketch of findings by e.vploratory laparotomy. Small uterus with well 
developed tubes and typical ovaries arc disclosed. Xo [lersistent wolffian elements were 
found. 

Exploratory laparotomy in each revealed a small uterus with normally de¬ 
veloped tubes and ovaries in proper position (fig. 7). No persistent wolffian 
elements could be found. The adrenals presented no palpable abnormality. 
Sections of each ovary were removed for histologic study and typical ovarian 
structure was reported. 

Since the adrenal dysfunction was corrected by the pediatric staff and the 
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genetic sex was definitely established as female in each instance, Hubert and 
Ernesto were returned to their parents’ care to be reared as Huberthaand Ernes¬ 
tine. Subsequent observation and management is planned on an out-patient 
basis. Construction of a vagina should not be a major problem if and when a 
suitable age is reached. The leproductive function is not a factor since most of 
these persons are sterile, but their secondary sex drives are ordinarily manifest. 

Following our adoption' of a more critical attitude toward all hypospadias 
cases, we have observed at least two other intersexuals of major importance. 
One of these wo know to be a true hermaphrodite with an ovaryi on the left side 
and testicle on the right side. The other is either a true hermaphrodite with 
ovotestes or a male pseudohermaphrodite. Since they have not been completely 
studied at this time, they will be reported in detail at a later date. 

The clinical approach then resolves itself into the following general objectives. 
It is mandatory that a high index of suspicion be maintained toward all infants 
with genital abnormalities (notably hypospadias and bilateral cryptorchism) 
particularly if there is a familj’ history of similar instances or if there is clinical 
adrenal cortical dysfunction. This is also true of postpubertal individuals who 
exhibit drives at variance with their assigned se.x, or in whom thei'e is alteration 
of noi-mal physiologic sex processes. 

The genetic and psychic sox must be recognized, if possible, at an early pre¬ 
pubertal phase. Among other procedures, gonadal biopsy is important. All 
gonadal masses must he identified and their gross cliaracteristics studiously ap¬ 
praised. Sections for histologic study may be taken from several portions in an 
effort to avoid overlooking an ovotestis. Bipolar accummulation of testis and 
ovary in the same gonad has been reported. Longitudinal axial biopsy may be 
indicated in some. The results of ketosteroid and hormone assays have not 
proved significantly helpful in the prepubertal phase. 

A conscientious effort must be made finally to achieve an acceptable anatomic, 
physiologic, psychic, and sociological adjustment for these innocently distorted 
individuals. Since there is as yet no pattern for attainment of this end, it still 
relies largely on the skill and ingenuity of the individual physician. 

The foregoing remarks are illustrative of the magnitude and ramifications of 
the problems involved in human intersex, and emphasize the need for immediate 
unification of effort in meeting them. The multiplicity of manifestations which 
direct these individuals into almost all of the branches in the practice of medi¬ 
cine further supports this view. The incidence is probably much higher than is 
generally suspected. 

The wisdom of establishing a Genito-Urinary Intersexuality Registry to col¬ 
lect and analyze data and to act in an advisory capacity should be seriously con¬ 
sidered. Such an agency might function well in connection with some phase of 
the Child Welfare Program, Human Fertility, or Cancer Research. Corre¬ 
lated experimental and clinical data could thus be made generally available along 
with instructions and advisory progress bulletins as the need dictated. Such a 
project would provide invaluable aid to the investigator and clinician alike and 
solace to that segment of society consigned by fate to “the well of loneliness”. 
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SUMMAUY 

Clinical and experimental relationships in dealing with intersexuality are dis¬ 
cussed. Illustrative clinical cases are cited. A Genito-Urinary Interse.vuality 
Registry for better correlation of data is suggested. 
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THE PERMEABILITY OF COLLES' FASCIA FOR URINE 
R. DALE SMITH, Pii.D. 

Prom the Department of Gross Anatomy, Univettily of Maryland Medical School, Baltimore 

It is a well knowa fact that in cases of rupture of the urethra the appearance of 
urine in the scrotum lags considerably behind its appearance in the superficial 
urogenital pouch. It is generally agreed that the order of extravasation is first 
the filling of the superficial urogenital pouch, then the scrotum and lastly the 
penis and abdomen.'- *- ’ According to the e-xperiences of our urological 

colleagues, it may take 6 to 8 hours before the extravasated urine appears in the 
scrotum. 

If, in conformity wth the conventional descriptions of perineal anatomy, there 
were an open communication between the superficial urogenital pouch and the 
scrotal cavity, the delay in the filling of the scrotiun would be dfficult to under¬ 
stand. In a previous publication,® however, it was shoivn &at in reality the 
“major leaf of Colles’ fascia” e.xtends uninterruptedly from the dorsal margin of 
the urogenital diaphragm forward across the top of the scrotal cavity, forming 
thus a fascial partition of considerable thickness between the superficial urogeni¬ 
tal pouch and the cavity of the scrotum. 

The object of the experiments reported in this article was to ascertain whether 
this fascial partition represents a temporary barrier to the passage of urine. 


&UTEIllaI.S AND METHODS 


The material used in these e.xperiments was taken from 16 fresh cadavers.* 
The fasciae were removed on the day the cadaver was received except in 1 case 
when removal was deferred until the next day. To remove the fascia the skin 
was incised along the isohiopubio rami and these incisions were connected by a 
transverse incision ventral to the amm. The skin including the scrotum and 
testicles were reflected ventrally and discarded. The most cranial part of the 
scrotal septum was left behind. This operation exposes the leaf of Colles’ fascia 
(our “major leaf”) which lies between the superficial urogenital pouch and the 
scrotum. An incision was made through the fascia over the left ischiocavemosus 
muscle, the cut edge picked up and the fascia reflected to the right ischiocavemo. 


' Lowsley, 0. S. and IQrwin, T. J.: Clinical Urology. Baltimoro: Williams and Willdna. 
1944, 2nd ed., p. 635. 

’ Mullen, E. A.: Extravasation ol urine. Penn. Med. J., 42 : 769-773, 1938. 

> Chetwood, C. W.: Practice of Urology and Syphilology. Baltimore: William Wood 
and Co., 1927, p. 286, 

mi* Carlson, H. E.: Urethral urinary extravasation. Surgery, 3: 

oUl~*oHO) liioo. 

® Negley, J-C.; Urinary extravasation, CaJif. & West Med., i5:38-41,1936. 

«Wesson, The clinical importance of Buck’s and Colles’ fascia. St 

os Oost., 44« 20S~213, 1927. 

'Finestone, E. O.: Urinary extravasation (periurethral phlegmon) nathogenesin and 
experimental study. Surg., Gyneo. AObst., 73:218-227,1941 ^ genesis and 

> UWenhuth, E., Smith, R. D., Day, E. 0. and Mddleton, B. B.: A reinvestieation of 

Colles’ and Buck's fasciae in the male. J. Urol., 62: 518-569 1949 gallon of 

“0 not recorded on the granha The 

results of these four runs parallel the majority as reported here. e grapns. ino 
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EUS muscle and then freed by a similar incision. The fascia was then immediately 
transferred to a vessel containing mammalian Kinger’s solution and remained 
submerged in this solution until the test was run. After this leaf of Colics’ fascia 
had been removed further dissection was made in eight cadavers to demonstrate 
the intact Buck’s fascia and the tunica albuginea.® 

The apparatus used for testing the permeability of Ure fascia to urine is sho%'m 
in figure 1. It consists of a 5 gallon bottle supplied with a two-holed rubber 
stopper. It was connected to a source of compressed air via one hole of the stop¬ 



per, and one limb of a “T” tube was inserted into the other hole. The other 
limbs of the “T” were connected with a mercury manometer calibrated in milli¬ 
meters and with the testing tube. The testing tubes consisted of glass tubes 
approximately 100 mm long, 14 mm inside diameter, with a 1—1.5 mm flange on 
the lower end. These tubes accommodated about 15 cc of urine, and exposed an 
area of 154 mm.- of the fascia to the urine (approximately of total area of tire 
entire leaf of fascia). The fascia was placed over the lower end of the tube and 
secured above the flange with many turns of tliread. 

The procedure for testing a sample of fascia was as follows. The testing tube 
with the fascia attached was supported in a burette clamp and beneath it was 
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placed a 25 co graduated cylinder supporting a funnel. A 10 cc sample of fresh 
urine was poured into the tube and the tube was connected with the reservoir 
containing air under 70 mm. Hg pressure. Finally the clamp on the rubber tube 
from the reservoir was removed thereby putting the urine under 70 mm. pres¬ 
sure. There was no apparent change in pressure when the testing tube line was 
opened and the pressure was not allowed to vary during a test. The amount of 
urine that passed through the fascia was read at various intervals directly from 
the graduate cylinder to the nearest 0.5 cc. The time was recorded with a stop 
watch which was started as soon as the urine was subjected to pressure. 

In some cases several tests were run on the sample of fascia. After most of 
the urine of the first run had passed through the fascia the connection with the 
pressure reservoir was clamped off. The testing tube was emptied of any residual 
urine, a fresh 10 cc sample was added, and a dry graduated cylinder was placed 
beneath the fascia. The testing tube was then reconnected ivith the reservoir 
and readings on the rate of passage were again made. 

OBSERVATIONS 

The permeability of the fascia from the various cadavers showed considerable 
variation. As seen in figure 2, when the total time of exposure is plotted against 
the amount of urine passed through the fascia there appear to be two definite 
groups of responses. The larger group shows curves of rather steep initial slopes 
followed in most cases by a gradual leveling off. This is the most common type 
of reaction and occurs in 14 of the 10 cadavers. In these cases there is a leveling 
off of the curve in the early minutes of exposure and in no case does the rate of 
passage increase with time, even in the three cases that were run longer than 150 
minutes. The second smaller group consists of two experiments, Nos. 6 and 16, 
and presents an entirely different pattern. In both of these experiments the 
rate of passage was extremely high and remained so in spite of repeated passage 
of samples of urine. 

If we consider only the first 10 minutes of each experiment we find these two 
groups even more clearly defined (fig. 3). Experiments 6 and 16 show a very 
steep slope throughout. The other nxperiments however show a veiy definite 
pattern. The initial slope is very much lower than in the first group, indicating 
a much slower passage and in four of the cases already shows a decrease during 
this period. 'When expressed in terms of the total area of the entire fascial leaf, 
it is seen that less than 64 cc of urine was passed through any of the fascial speci¬ 
mens in the first 10 minutes and in 8 of these cases less than 18 cc would have 
filtered through in 10 minutes. 

In many of the experiments double runs were made, i.e. after most of the first 
sample of urine had filtered through the experiment was stopped and new samples 
of urine were added and the e.xperiment performed again. The results of such 
a procedure were of two types as seen in figure 4. The upper graph representing 
one type and comprising 5 cases includes the two runs of 486-20. It will be noted 
that the first run shows a high initial rate of passage but that within a few minutes 
it begins to decline. At the end of 20 minutes the rate has declined to about 1 
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Fio. 3. Showing rate of pasaago of urino during first 10 minutes in all experiments charted 
n figure 2. Note separation of experiments into two groups. 

cc in 40 minutes. In the second run the initial slope is not so steep as it was in 
the first run and at the end of 15 minutes a further decrease in rate is seen. The 
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second type of result (represented by 5 cases) is exemplified by that seen in ex¬ 
periment 486-15; in this case there waa no appreciable difference in rate between 
the two runs. 

When the averages of the slopes of all the runs were taken together, a dehmte 
decrease in rate of passage is seen in relation to the time of exposure to the urine. 
In figure 5, the ordinate indicates the amount of urine in cubic centimeters, and 
the abscissa is a time interval of 10 minutes. The upper curve shows the aver¬ 
age slope of 15 cases during the first 10 minutes of each case. The next curve 




Fia. 4. Cu^es obtained by repeating test in same specimen of Colles’ fascia. Experi¬ 
ment 486-20 gives two widely separated curves, wbiie in 686-15 the two curves are almost 
identical. 

shows the average slope of 13 cases during the second 10 minutes. The variation 
in the number of cases included in the averages is due to the fact that some of the 
experiments were run for longer periods of time than were others. These com¬ 
parisons were not carried beyond 60 minutes as only 6 experiments were carried 
beyond this time. It will be clearly seen that the average slope is steepest during 
the first 10 minutes and that there is considerable decrease in the rate of flow 
between this and the 10-20 minute curve. There is a similar but not as great a 
decrease in rate between 20 and 30 minutes, and a still smaller decrease between 
30-40 minutes. The rate of the 40-50 minute group being higher than the 30-40 
minute group is possibly due to the fact that experiments Nos. 11 and 12 show a 
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Steeper slope in that time range Uian they do before or after it. If the curves of 
Aese t^vo experments were smoothe<l, the 40-50 average would perhaps appear 

S average is the lowest of them 



Discussioxr 

The experiments reported on the previous pages show that the permeability of 
Colles’ fascia for urine is, in the majority of cases, so low that very little urine 
could pass through it even after relatively long periods of time. Apparently it 
is this property of Colies’ fascia which accounts for the delayed passage of urine 
from the superficial urogenital pouch into the scrotum. 

The objection may be raised that our c-xperiments were performed on dead 
material, the physical properties of which may be quite different from those which 
GoUes’ fascia may show in life. So far no opportunity has offered itself to investi¬ 
gate this point. It is, however, well known that, in general, living tissues are 
less permeable than dead ones. Should tliis rule apply to the case in question, 
it would strengthen rather than weaken the force of the argument. 

As mentioned above, the permeability tests were run with the urine under a 
pressure of 70 mm. Hg. This value was chosen arbitrarily, as we have no means 
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of knowing the pressure under which the urine would be by the time it reaches 
the fascial partition. In cases of rupture of the urethra the intravesical pressure 
is probably considerably higher. But as the urine spreads through the space of 
the superficial urogenital pouch and through the tissues contained in it, much of 
the pressure under which it e-visted in the bladder must have disappeared by the 
time it is ready to permeate through Colles’ fascia. 

Before the series of experiments reported here was started, a number of pre¬ 
liminary experiments were performed in which the urine was not put under any 
pressure at all. Under these conditions, however, it was quite impossible to get 
any appreciable amount of urine through the fascia. Only a few drops would 
pass tlurough the fascial specimens during the first 5 minutes; several specimens 
were exposed for hours without measurable quantities of urine accumulating in 
the collecting cylinder. It appears that this leaf of fascia is practically imper¬ 
meable to urine unless the urine is placed vmder high pressure. 

Although the fasciae tested here showed a \vide range of permeability, the 
majority permitted only slow passage of urine. Anatomically we have observed 
that Colles’ fascia is a laminated structure varying considerably in the number 
and thickness of the lamellae. In some cases the leaf is quite thick while in others 
is rather thin. These observed structural variations may account for some of the 
differences in permeability. It has also been observed in embalmed material 
that occasionally this leaf is perforated by small slit-like holes. It is possi¬ 
ble that specimens Nos. 0 and 16 contained such holes and hence gave the ap¬ 
pearance of being easily permeable. 

The effect on the fascia of continued exposure to urine is of interest although we 
cannot tell at present to what degree it applies to the living fascia. The marked 
change in the slope of the curves indicates that the fascia becomes less permeable 
after a period of contact with the urine. In all experiments the fasciae were 
immersed in Ringer’s solution until tested, hence the effect cannot be attributed 
to dehydration and rehydration of the fascia. In 7 cases (nxperiments Nos. 11, 
13, 14, 15, 16, 17, 18) the fascia was allowed to remain in Ringer’s solution for 1 
to 2 hours at room temperature before the tests were run. The results of these 
particular e.xperiments covered such a wide range (fig. 1) that this treatment was 
considered to have no effect. It is more likely that this change in permeability 
is due to a swelling action of the urine on the fascia. After the fasciae had been 
exposed to the urine for some time they appeared to have become much thicker, 
and it is possible that the decrease in permeability observed may be attributed to 
the swelling of the fibers with a resultant closing of the pores. 

CONCLUSION 

It appears that the major leaf of Colles’ fascia which e.xtends between the 
superficial urogenital pouch and the cavity of the scrotum is relatively imper¬ 
meable to urine. In the majority of cases the fasciae reacted to the test in such 
a manner that they could be conceived as acting as a barrier in preventing the 
extravasated urine from immediately appearing in the scrotum. In general the 
permeability of the fascia became less after being exposed to urine for some time, 
and in no case was the permeability increased by the action of the urine. 
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From the Dcparlvient of Gross Anatomy, University of Maryland Medical School, Baltimore 

Although the description, of the membninous layer of the superficial fascia of 
the perineum and of tlie deep fascia of the penis is of venerable antiquity, both 
of them having been described first by Abraham Colics in 1811 and tlie latter 
one having been restudied by Buck in 18-18, tliere remain even now several 
controversial points to be settled. 

An appropriate idea as to how the anatomy of Colies’ and Buck’s fasciae is 
handled in our most popular anatomical texts may be obtained from an inspec¬ 
tion of the account of this region contained in Gray's Analomy of the Ihnnan 
Body (24th edition, 1942). Figure 1 is a reproduction of Gray’s figure 402 (p, 
418), a diagram picturing the course and relations of Colies’ fascia. According 
to this diagram, Colies’ fascia starts dorsally at the dorsal margin of the urogeni¬ 
tal diaphragm, passes ventrally towards tlie root of the scrotum and is continued 
into the scrotal dartos. Its further course is not indicated in this diagiam, but 
in the text on p. 422 it is stated that it is continuous -witli tlie “deep fascia of the 
penis’’ (i.e. with Buck’s fascia) and with Scarpa’s fascia. In Gray’s figure 1119 
(see our fig. 2) on p. 12-17 of the same text, however, the relations between Colles’ 
fascia and the penile fasciae is described in an entirely different way. Evidently 
under the influence of an article by Wesson, from which this illustration, modi¬ 
fied in some details, was taken, Colles’ fascia is shown there to be continued 
into the superficial (dartos) fascia of the penis, not into the deep fascia. There 
are three points of importance in the description of Colles’ fascia as found in 
Gray’s anatomy: 1) Colles’ fascia does not pass across tlie top of the scrotal 
cavity and, consequently, the superficial urogenital pouch is in wide communica¬ 
tion with the scrotal cavity; 2) the bulbocavemosus muscle lies deep to Buck’s 
fascia; and 3) in the same text the relation between Colles’ and Buck’s fasciae 
receives a different description in two different parts of the book. 

Similar to Gray’s figure 1119 is Miley B. ^Yesson’3 figure 3 published in his 
1927 article (The clinical importance of Buck’s and Colles’ fascia, Surg., Gynec. 
and Obst., 44:208-213,1927.) We reproduce Wesson’s diagram in our figure 3; 
from it we learn that in Wesson’s opinion Colles’ fascia does not pass across the 
top of the scrotal cavity, leaving thus a communication between the superficial 
urogenital pouch and the scrotal cavity. 

Whatever may be the actual relationships of Colles’ fascia, the illustrations 
and accompanying texts leave usually no doubt, in which light their authors 
saw them. Quite different is the situation regarding Buck’s fascia and its rela¬ 
tion to tlie bulbocavemosus and ischiocaveraosus muscles. Most of these 


‘ Tho investiKationa reported in this article were carried out with the support of several 
grants from the Weaver Fellowship Fund of the University of Maryland. Tho authors 
^press their thanks to the trustees of tho Fund. 
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illustrations and descriptions aic lestiicted to Buck’s fascia on the fiee poition 
of the shaft of the penis, uhilc the relations of this fascia m the peiineum, on 
the bulb of the uiethia and on the ctuia, aic eithci shrouded in liaziness oi aie 
completely ignoied Among the nuny illustiations of the male perineum con¬ 
tained in the anatomical text by Tcstut-Lataijot (Traile d’Anaioimc humaiiie, 
Palis, 1931, \ ol v) for instance, there is not a single one u Inch m oiild cleaily shou 
the relationship betu een Buck’s f iscia and the penile muscles 
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Fig 1 Diagram irom GrA\ ’s AnatoiUTi o/(fie Human Botiy 24tUed 1942, ftgiire 402 on 
p 418 Colics’ f iscia is continuous uith the scrotal dartos but leaves the scrotal cavity 
open against the superhcial urogenital pouch 


In the anatomical atlas of Spalteholz (Weinei Spalteholz, Handatlas der 
Anaiomie des Jlenschen, 1st ed , 1903) there aie two illustiations peitaming to 
this subject From figure 657 on p 59i (oui fig 4) one might be lead to believe 
that Buck’s fascia encloses both the bulb of the urethra and the bulbocaveinosus 
muscle, wheieas in figure 674, p 610 (our fig 5) the muscles seem to be attached 
to the outer suiface of Buck’s fascia 

In IVesson’s diagram lefeiied to above (fig 3) the bulbocavernosus muscle 
is not named, but a clear space is left between the bulb and Buck’s fascia if 
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Fig. 2. Di:i(;ram;from Gray'.s Anatoiny of //if Human liody, 2lth eil., 1912, figure 1119 on 
p. 1217. Colics’ fascia is coiitiiuums with both the scrotal and penile dart os. hut leaves the 
scrotal cavity open afiainst the .suiierlieial urogenital jiouch. The hulhoeavernosus muscle 
lies deep to Buck’s fa.seiti. 



Fig. 3. Diagram from Wcs.son’s article in .Surg.,_Gynec. and 01)st., 44: 20S-213, 1927 
Colics’ fascia does not e.Ntend over lop of scrotal cavity, leaving latter open against s | 

" ■ '-'.Bullioe.'H'ornosus muscle lies deep to Backs lascia. 


ficiul urogenital pouch. 
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this is supposed to indicate tho location of the muscle, the author believed evi¬ 
dently that the buibocavemosus lies deep to Buck’s fascia. This relationship 
between fascia and muscle is the one quite clearly illustrated in Gray s diagram 
mentioned previously and shown in our figure 2. 

Most recently Tobin and Benjamin (.\natomical Study and Clinical Considera¬ 
tion of the Fasciae Limiting Urinary Extravawition from the Penile Urethra, 



Fig. 4. Repioductlon of figure 657, p; 592 of SpaltehoU' Handatlas dcr Anatomic dcs 
Menschen, 3st edition, 1903. Buck's fascia seems to ho superficial to buibocavemosus and 
iscliiocavernosus muscles. 

Surg., Gynec., and Obst., 79, 195-204, 1944) devoted a special investigation to 
this topic. In theiv opinion tbc relations of Buck’s fascia as iHustrated 
Wesson and Gray, would be correct. They not only present a peifectly clear 
illustration in their hguie 11, reproduced in our figure C, aceoiding to uhicli 
both tile buibocavemosus and ischioeavemosus are located deep to Buck’s fascia, 
but they state specifically on p, I9S of their article: “The buibocavemosus and 
ischioeavemosus muscles are internal to Buck’s fascia.” 
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I. OUU THESIS 

We have made main- dissections ol tin* male pcM-ineum, both togetlior with 
the medical students and in our own research laboratories, usiny embalmed as 
uell as fresh cadavers; but in every instance our observations have been verv 



Fu: 5. Ui;|)ro(luctiou of liauie 07t on p. GIO of HpsiUolu)!/, lliuuiutliis. Bucks fasciii 
seems to lie (loep to the penile muscles. 

dilTerent from those reported by other investigators. No matter how variable 
the perineal fasciae ma3' be in other re.sjiects, in four jioints there has been perleet 
agreement between all our dissections: 1) the major leaf of Colies fascia forms 
an casilj'^ demonstrable partition acro.ss tlie top ot the scrotal cavitj'"; 2) conso- 
cjuentlj'’ there is no direct anatomical communication between the supeificial 
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urogenita! pouch and tho scrotal cavity, except in tiioso cases in which tlie major 
eaf of Colies’ fascia is perforated by transverse slits; 3) botli the bulbocavernosus 
and iseliiocavernosus muscles lie distinctly superficial to Buck s fascia, they are 
separated by Buck’s fascia from the albuginea, and 4) Collea' fascia is by no 
means continuous with tho deep “fascia penis’’; its continuation on tho penis is 
represented by the superficial fascia (dart os) of the penis. 



Fin. fl. Itcpioductioii of figure II of tlic article b}- Tobin and Benjamin in Surg,, Gyneo. 
and Obst., 79: 195-204, 1944. A fascia placed superficial to bulbncavernosus and ischio- 
cavernosas muscles is claimed to be Buck's fascia, 

TI. DEMONSTn.Vl’ION OP TUB FOOIt POINTS .MENTIONED IN THE 

pnEvious pAnAGii.vptf 

A clear and accurate dissection of the perineum is a laborious task; because 
of the many fascial layers, the variability in their number and the occasional 
fusion of some of them, confusion and misinterpretation of the fasciae are apt 
to occur. But after some experience has been acquired, it is easy to prepare 
simplified dissections which are free of tho bewildering vietv of detailed dis¬ 
sections and yet are suitable to demonstrate the essential points. For these 
reasons it seems convenient to discuss these points first irith the aid of simplified 
dissections. 

One of these is illustrated in figure 7 (dfiB, 1941, fig. 22) showing a photograph 
of the dissection of the perineum of a Jfegro, aged 42 years. .After removing the 
skin of the perineum, the two halves of the scrotum are reflected laterally; but 
the scrotal septum is left in place. Colles’ fascia is now seen as it extends 
forward in one continuous sheet; this part of Colles’ fascia is the “major leaf” 
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of Colics’ fasciti. as the illustration shows, it is continued directly 

nito a cylindrieal evagination which in this dissection has been rolled back upon 
Itself; this is not Buck’s fascia but the superficial fascia of the penis or penile 
dartos; Colics’ fascia is continued into the superficial fascia of the penis. Buck’s 
fascia is seen e.xposed upon the siuift of the penis; it has no connection with 
Colies’ fascia. Lateral and ventral to the root of the free part of the i)enis the 



-BUCKS FASCIA 


PENILE DARTOS 
ROLLED BACK 

SCROTAL SEPTUM 

ENTRANCE INTO 
SPERMATIC CANAL 

-SCROTAL DARTOS 


ITo. • 


Dib.seclioa of Xo^ro male' (-IG b, I'J li, a"i'tl -12years. Colle.s’ fa.seia slrelclios 

aci'o.-s toi) of serotal eavity; it foniw a jjartition bulwet'ii .scrotal cavity aiul superficial 
urof'C'iiital pouch. On .shaft of penis Colies’ fu'^eia is rolled back upon it.self, exposing 
Buck’s fascia. Walls and septum of scrotum .'irise from Colles’ f.iseia. 

major leaf of Colics’ fascia is found continuous with the abdoniitttil fasciti (not 
.shown in illustration). The fti.scitd lata'r of the .scrotid wtdl, tlio serotal dartos, 
a.s is well seen in tlie ilhistnition, ttikes origin everywhere from the major leat 
of Colles' fa.scia; and the scrotal septum is likewise atttichcd to this kiyer of 
Colics’ fascia. None of the manipulations performed so far htivc resulted in 
opening the superficial urogenital itouch; the penile mu.scles are not seen and 
neitlier the urethnd bulb nor the crura liave been exposed. I'lic major leaf 
of ColIc.s’ fascia forms a floor for the superficitil iirogcnitid pouch, wliich, ana- 
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tomically speaking, scpaiates completely the cavity of this pouch fiom the sciotal 
cavity As Colles’ fascia passes foiwaul fiom its doisal oiigin, it is split into 
the majoi leaf and into the stiolal daitos, the lattei, theiefoie, may be said to 
represent an evagmated superficial leaf of Colies* fascia 

In the \entiolateral toinei of the suotal sac is seen an opening into r\hich 
the spei-matic coid cnteis (fig 7) This opening can be demonstiated to be the 
entrance into a fasciil canal which we are accustomed to call the speimatic 
canal” since it selves the passige of the speimatic coid This canal ascends, 
Kteial to the penis, into the abdomen and opens opposite the subcutaneous 
inguinal iiiig Owing to the picsence of this canal the scrotal cavity communi¬ 
cates w ith the abdominal fascial pouch 

It IS well known that one of the distinctions between Buck’s and Colles’ fasciae 
IS the mannei in which they aie attached to the laj’ci immediately below them 
Whereas Buck’s fascia is fimily adheient to the penile albuginea. Colics’ fascia 
IS only loosely attached to Buck’s fasei i Foi this latter reason it was possible, 
as shown in the illustiation, to loll Colics’ fascia back upon itself and foi the 
same leason the majoi leaf of Colles’ fascia is lifted away from the deeper stuic- 
tures if one pulls upon the septum of the scrotum 
In the subject illustrated in figure 7 Colics’ fascia formed a continuous mem- 
biane, devoid of any defects But there arc cases in which this fascia is per¬ 
forated by a low of transveise slits, as shown in figure 8 (IGIs, 1941, fig 14) It 
IS interesting to note that Ilennanii Biaus, in figure 245 of vol 2 of his Anatomxe 
des Menscheii (2nd edition, 1934) illustrated what is evidently our major leaf of 
Colles’ fascia perforated hke the one shown in our figure 8 Incidentally, from 
Brans’ illustration one is led to believe that he saw the relation of Colles’ fascia 
as it IS described heie, foiming a partition between scrotal cavity and superficial 
urogenital pouch But he makes no reference to this point m the text of his 
book 

In Older to asceitain accurately the relations between Buck’s and Codes’ 
fascia and especially the relation between Buck’s fascia and the penile muscles, 
it IS indispensable drat the fascial layers be dissected, layer by layer, starting 
from the corona of the penis all the way back to the dorsal ends of the uiethial 
bulb and the crura A simplified dissection of this kind, showing to better 
advantage the relations of Buck’s fascia is shown m figure 9 (479«a), it illustrates 
the perineum of a white man, aged 79 years, aftei the slcm had been raised, the 
scrotum cut away and Colles’ fascia reflected Colics’ fascia is seen fonning 
one continuous layer with the superficial fascia (daitos) of the penis The 
reflection of the major leaf lesulted in the opening up of the superficial urogenital 
pouch and in the exposure of the muscles (The details ot such a dissection 
will be discussed later) The perineal muscles of this subject were unusually 
large and thick and of deep red color and therefore especially suitable for this 
study By the leflection of Codes’ fascia Buck’s fascia has been exposed It 
IS seen lefiected from the light half of the urethra, beginning at the corona and 
extending doi sally to the end of the urethial bulb On the left side, at the place 
where the left crus joins the shaft of the penis, this fascia is seen to be continued 
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from the corpus cavernosum penis upon the crus. On botli tlie Imlb and (he 
crus Buck’s fascia can be seen passing deep to the penile muscles (the l)ulbo- 
cavernosus and i&chiocavernosus muscles). On the left side the muscles have 
been left undisturbed; on the right side the bulbocavernosus muscle lias been 
dissectefi iiwiiy from Buck’s iascia. Those who claim that the bulbocaverno.-5US 
muttle lies deep to Buck .s fascia might argue that we are taking the albuginea 




COLLES FASCIA 
t|^^f?F%RATED) 
PENILE DARTOS 

'BUCI^S FASCIA 



SCROTAL SEPTUM 


Fig. S. Di-,.',ccli(>n of male jicriiieum (1(51;, I'Jtl, IIk- 11). A ca.so in which Colics’ fascia 
is pcrforaleii by .slillikc oin'iiinf;.s, ALo notice aUuchincnl of scrotal .septum to Colics’ 
fa-scia. 

for Buck’s fascia. U'e are therefore obliged to stress several criteria which 
permit unfailingly the identification of Buck’s fa.scia. If the layer pronounced 
above as Buck’s fa.^^cia were the albuginea, the spongy tissue' of the corpus 
caverno-sum tirethrae should luive been e.xposcti by the reflection of this layer. 
Listead, however, we find deep to this layer another layer which in the embalm(?d 
cadaver has a whitish color ;ind somewhat leathery consistency, it is shown, in 
the illustration, inei.sed in one place, and through the slit is seen the spongy 
tissue of the corpus caverno.-ium urethrae, which in the embalmed cada\er i.s 
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brittle and granular and of red color, not unlike coagulated blood llns laye. 
can be dissected away from the spongy tissue over the entire length of the uiethra 
as was done in this case after the illustration had been made; it is obvious y 
the albuginea. We have, therefore, demonstrated the three main layers generally 


BUCK’S FASCI 
PENtLE DAHTOi 

SUPERRCIAL TRANSVERSE PERiNEI 
|SCHI0CAV£RN0SU,S 
COLLES' FASCIA.MAJOR LEAl 


JiLBUGiNEA O^URETHRA 
CRUS 



W-’-U 

BEEP TRANSVERSE PEHINEt U.- 

SUPERIOR UROGENITAL FASCIA ' 8ULBOGAVERNOSUS 


Fig. 9. Dissection of wliite male (479,3» , 1946, fig. 1), aged 79 years. CoIIes' fascia re¬ 
flected from perineum and penis in one continuous layer. Buck’s fascia reflected on right 
side, albuginea of urethra e.xposed and incised to show substance of corpus cavernosum 
urethrae. Notice that bulbocavernosus and ischiocavernosus muscles Jie superficial to 
Buck's fascia. 

described in the anatomical te.\ts, the superficial fascia or fascia of Colies, the 
deep fascia penis or Buck’s fascia and the albuginea. Of these three layers only 
one, Colles’ fascia, lies superficial to the penile muscles, while the other two, 
Buck’s fascia and the albuginea lie deep to these muscles. Another criterion of 
Buck’s fascia is the fact that it forms a septum between the urethra and the 
corpus cavernosum penis; this septum has been displayed in the dissection il- 
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lustnited in figure 9; it is seen iit the place wliero the urothru was pulled over 
to the left siile aiul is eontiiuuius with the leaf of Buck's fascia, which was re¬ 
flected oh the urethra. A third criterion of Buck’s fa.scia is its te.xture. Guiles’ 
fascia is of a felt-like texture and feels soft, whereas Buck’s fascia is dense and 
firm and aponeurotic in nature, (pfite similar in the.se respects to the inferior 
urogenital fascia. The aponeurotic nature of Buck’s fa.scia has already been 
well described in'- Colics in 1811; on p. l it) he observes that the penis po.s.se.s.se.s 
a special ta.scia which is of the tuiture of a ‘‘ligamentous membrane” and is 
derived from the ‘‘su.sponsory liganu'nl.” Although Colics used the term of 
suspensor}' ligament lor a structure described now as comim.sed of two dilTcreut 
ligaments, a superficial or fundiform and a rleej) or susi)ensory ligament, he 
dilTerentiated nevertheless quite accurately between these two portions of his 
suspensory ligament. Of the deep portion which arises from the .symphysis 
pubis and corresponds to our .suspetisory ligament, ho states that it has a per¬ 
fectly ligamentous texture and expands over the crura, over tlie urethra and 
over tiie penis itself terminating at the base of the glans and thus furni.shing a 
complete and special envelop for the penis. 

The dUscetion shown in figure 9 ilemonstrates that the bulbocavernosus and 
ischiocavoniosus muscles lie .superficial to J3uck’.s fascia; they are separated from 
the albuginea by this fascia. 


nr. Er^Aiiou.vTE dis.sectiox oe 'riiE easciae 

The relations described so far were found to bo constant in all our dissections. 
They were verified also in 10 dissections of fresh, uncmbalmed cadavers. In 
more elaborate dissections other structures are revealed which are more difficult 
to di.splay and some of which are variable, 'riic.se will be .shown in successive 
steps of a di.ssection of a white male ( ITOnii, B)17) aged IS years. 

1) Tela subjnscialis. In figure 10 ( ITOni., 1917, fig. 2) one of the initial stages 
of the dissection is shown. The two halves of the scrotum, the right one together 
with tire .septum, have been reflected. The left halt of the major leaf of Colies’ 
fa.scia is seen as it forms the partition between scrotal cavity and superficial 
urogenital pouch. On (he penis Colics’ fa.scia (penile dar(os) has been incised 
and reflected. Deep to it a second layer of superficial fascia was found, incised 
and likewise reflected, 'rhe superficial layer is joined by the dartos of the 
scrotum. The deep layer repre.sents jn-ohably Eberth’s (Die mannlichcn 
Geschlechtsorgane. In Bardeleben’s Ilamlbuch tier Analomic, Gustav Fischer, 
Jena 1901) “'I'cla subfasciidis.” In some subjects as many as 3 to 5 layers of 
Colles’ fascia can be dissected and displayed as separate and individual mem¬ 
branes. In fresh cadavers and in the living subject the tela subfascialis is 
diflicult to display as it is of loose texture anil easily broken down by the oper¬ 
ator’s instrument or finger. 

The fascia exposed on the .shaft of the penis l)y the reflection of the two layers 
of Colics’ fascia is the fascia of Buck as will be shown later on. 

2) Deep septum of Colics’ Jasda and the Jamal compartment of the hulbocauer- 
710 SUS musde. Figure 11 ( DDnu, 19-17, fig. d) shows one of the more advanced 
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stjics of the (iibbcction BiitkS fascia liw been laiscil fiom the iirethia, and 
on the coipus c.ueinosum penis it was incised and sliglitly icficctcd to the left 
Tlio albuginea was e\[) 0 ';ed ind incised on the uicthia to display the spongy 
substince On the coipus civomosiim penis the albuginea is seen through the 
incision of Buck’s fascia, but h is been left uiuiislmbcd as yet The inajoi le if 
of Colles’ fascia has been split along the left side of tlie sciota! septum, deep to 
Colles’ fascia the bulbocaieinosus muscle is visible Morcovoi it is seen that 
the majoi leaf of Colles' fasci i gives off a septum, tailed henceforth the “deep 
septum” vihich is seen passing deep to tlic btilbot iv cinosns muscle 



Via 10 Penile il tiissection of a white mite f-i/O,, h 
major leaf of Colics' fascia forms the roof of the scrot il i 
with the penile dirtos which tOKCther with a Uecpcr lave_ 

been reflected to expose Buck’s f iseia The p irts of scrota! d irtos arise from ni ijor leaf of 
Colles’ fascia In left ventril corner of scrotal civitj lies entrince into left spermatic 
canal 

In order to investigate furthei the lelations of the deep septum the dissection 
was advanced to the stage shown in figuie 12 {d79«h, 19-17, fig 5 a) The 
major leaf ms cut thiougb transveisely just doisal to the place where the deep 
septum atises from it and the flap so obtained was lefieoted to the left Moie 
over the musUe and the deep septum weie cut thiough along the imdhne all 
the w ay to the end of the bulb The buibocav'emosus muscle and its constrictor 
ladieis penis portion aie now fully exposed, the lattei one sweeping lateially 
acioss tbe left cius, but the cuis itself is not yet visible 

Flora this dissection it is evident that tlie deep septum of Colles’ fasciae le- 
mains distinct as an individual layer fiom its ougm to the end of the bulb 
Hence the bulbocavemosus muscle is separated m its entiie extent fiom the 
albuginea by Buck's fascia and a deep septum of Colles’ fascia Not only does 
it he supeificial to Buck s fascia, but it is indeed fiuther separated fiom it by a 
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deep layer, the deep septum, of Colics’ fascia. Tiie major leaf of Colics’ fascia 

and the deep septum together form a fascial compartment for the hulbocaver- 
nosus muscle. 

o’) Fusion of Jascuic. In this dissection also the other, deeper layeis were 
followed dorsally into the perineum. In older to di.splay them, the left half 
of the bulhocavernosus and the corresponding part of the deep .septum wore 
thrown laterally to the lett, as shown in figure 13 (179nf., 1917, fig. o b). The 
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buck's fascia 

LBUGl.NEA 

CA'.'ERNOUS TISSUE OF URETFRA 

CEEP LAYER OF PENILE DARTOS 

CEEP SEPTUM OF COLLES’ 
FASCIA 



aULBOCA.ERNOSUS MUSCLE' 
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MAJOR LEAF OF COLLES FASCIa'' 


Fu:. 11. Fulillur .ulv.mcud of (li.'-scctioii .',ho\\ii in r)t;uie 10 (17!)ijh > fit; 1) On 
()i*ni^, I$nek.’-5 fn-jci.i, both on uiutlir.i jiikI on corpus c.imm nosuin penis, Inis been leHeetcil; 
:ilbui;ine.i Ills been exposed nnd, on uietlir.i. Ills been incised to di.spluy sponny tissue of 
corpus e.ivoi nosiini ui etlir.xe. In perineum, innjor leaf of C'olles’ fa.seia has lieen incised and 
reitacted; bulbocaveinosiis muscle is exposed ami a “deep seplum" arisint; from Colics’ 
f.Lsei.t is .seen .is it p.i-scs deei) to miLscle 


albuginea was dis-ected to the end of the bulb; the .spongy substance of the 
urethral corpus eavernosum was thus e.xposed. Also Buck’s fascia was dis¬ 
sected to the end of the bulb. Throughout the entire extent of the urethra it 
retains its individuality, a condition found in all our dissections, also in those 
of fre.-h cadaver.s. The dee)) layer of Colics’ fascia, designated above as tela 
subfascialis, cannot be demonstrated as a sepai'ate layer in the perineum.^ -Vt 
the place where the crus branches nwiiy from the penile shaft, this fascia luses 
with Buck’s fascia and fades away on it. Evidently it is of use only on the free 
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part of the penis, where it serves to peimit free movement of the skin and dartos 
ovei Buck’s fascia 

{) The crural septum A reinspection of figuie 12 w ill be helpful m visualizing 
that lellection of the majoi leif of Colics’ fascia, while it exposes the bulbocavei- 
nosus muscle, does not bung into view the cius and its muscle The location 
of these stiuctuies, howevei, is indicated by a loundish iidge just lateial (to the 
left) of the bulbocaveinosus muscle In older to display the cius, an incision 



Fig 12 Same dissection is figures 10 and 11, still further advanced (4794j i , fig 5 a) 
M ijoi leaf of Colics’ fascia cut thiough tiansverscly along consti ictor radicis penis portion 
of bulbocavcrnosus muscle and reflected, on left side Bulbocavernosus muscle incised to 
show that deep septum of Colics’ fascia extends all the w aj dorsal to end of bulb Bulbo 
cavernosus muscle lies supeificial to both deep septum and Buck’s fascia To left of 
perineal urethr i a roundisu ridge is visible, in it are hidden left cius and ischiocaveinosus 
muscle, both of them coveied by a fascial septum (the crural septum) which arises from 
major leaf of Colles’ fascia (see fig 14) 

must be made along the ridge This stage of the dissection is shown in figuie 14 
(47943h, 1947, fig G) Colles’ fascia sends a septum into the space between 
the bulb and the crus wluch covers the crus and the ischiocavernosus muscle 
and fuses with the crus close to the inferior urogenital fascia 
5) The fasciae on the crura We have seen that on the perineal poition of the 
urethia four layers lemain distinct all the way to the end of the bulb These 
are the major leaf of Colles’ fascia, the deep septum of Colles’ fascia. Buck’s 
fascia and the albuginea On the crura only tw o layei s retain their individuality 
all the way to the tip of the crus The first layer which fades away on Buck’s 
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Fig. 13. Dissection .shown in fiKnre.s 10, 11 micl 12 (I79,5i., fig.ohl.afterlefthulbociiverno- 
sus muscle and left half of the deep septum hatl lieen ri'lleeted laterally, to left. Buck’s 
ftiscia wtuj e.'cpo.sed, incised to tlorsal end of bulb and relieeted to display albuginea on 
urothra. Then incision through albuginea, started on the urethra of the shaft (sec lig. 11) 
wa.s prolonged dorsally to end of bulli in order to expose sptnigy ti.-sue along full length of 
urethra. On urethra both Buck’s f.iscia and albuginea letain their individualitv through¬ 
out course of urethra. 



Fig. M. Same dissection as liguies 1(M3, continued O/Oo i. , hg. G). ihe crmal septum 
aver tiio roundish ridge s.-en in figure 12 ha.s been incised, left 

inu.sele arc e.xposed. (iradual fusion of fa.seial layei.s over crus i.s visible, but both albugme.i, 
and Buck's fascia remain dee() to ischiocavcriiostis muscle. 
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fascia is the tela subfascialis, aa lias been raentioned above. In figure 11 the 
place where tlie left crus separates from the urethra is seen, located about } of an 
inch above tlie constrictor radicis penis; at tliis place it begins to be difficult to 
separate the deep Jaj'cr of Colies* fascia from Buck’s fascia and finally this deep 
layer fades away completely. At the place where the deep septum arises from 
Collea' fascia, this septum is still quite distinct as an individual layer on the crus. 
It can be followed dorsally as far as the constrictor radicis penis bundle; at tliis 
point it fuses with the tendon of this bundle and finall 3 ’-, still further dorsally, 
fades away upon the fascia of Buck. ,lnd Buck’s fascia itself, in the region of 
the ischiocavemosua muscle, loses its identity, as it fuses intimately with the 
albuginea. Therefore, in this subicct, a.s shown in figure 15 (-ITOuh, 1017, fig. 7) 



Fig. is. Last stage of disseotioa shown in figures 10-14, (470„ j., fig. 7). Albuginea to¬ 
gether with other layers fused with it, is incisctl over the left crus anil i efiected. 

there are only two layers present at the dorsal end of the crus. One layer 
which lies deep to the isehiocavemosiis muscle and is composed of the albu^nea 
and Buck’s fascia (incised and raised from the spongy substance); and a second 
layer, superficial to the ischiocaveniosus muscle, tlie major leaf of Colies’ fascia 
and the cmrai septum arising from it. 

6) Significance of the intercavernous septum of Buck’s fascia. It has been shown 
in the previous paragraph that contrary to the condition on the ui’ethra, where 
Buck’s fascia retains constantly its individuality both in the shaft and in the 
perineal portion of the urethra, this fascia majr fuse with the albuginea on the 
crura. There are however, cases in which Buck’s fascia retains its identity also 
on the ci-ura. Such a case is illustrated in figure 16 (479nt, 1917, fig. 1) taken 
from the dissection of the perineum of a colomd man, 61 years of age. Cases 
of this kind are especially suitable to obtain accurate infomiation on the relation 



o5S 


E. UIILENIIUTir, U. D. S.MITif, K. C. 


DAV A.VD E. IJ, MIDDLETO.V 



I of mail' (I7«)n ; , fi!:. 1), a^oii Gl years. A ea.-,e ui 

wJiicli Jiuck.s lascia eetaiiiecJ its nuhvidtialuy not ujily m'tr un-thrii, htit al.so over n ura. 
Aotiee tliat t)ullJOc•av<•^no.^u.s a.s well iseliiocavernusiis unisi'le.s )ie .superficial to Uuek’s 


i.:W 

Cc;~.--*-Kit.o.i D.i~. '"/i// 

r 7/13 Vtu rWcfl 

Cj' tXi^r Car^ 

. lin^ Du*/ir 

U**i* 

. J^crotol Cav b/ 

•Tcrctoi vTV'V 

vf 

r^x>^w^ by 

Fic:. 17. SaKiltal .section lliroiif'h perineum, .1, aloiif; luiiisaKittal plane; }}, lateral to 
iniifsaKitial plane. 8liovvinj< coiniminicatioiis of .scrotal cavity ami .superficial urogenital 
poucl). 




between Biiclv’.s faseiti and the penile inuseies. As may be learned from the 
illnstratitjn, both the bulitoeaverno.sus and isehioetivernosiis arc auperfieitil to 
Buck’s ftiscia. 

Moreover, tlti.s tli.ssection -show.s plainly tlie nature of the interciivernous 
.seidum of liuciv’.s fascia. Tliis tasciii e.xist.s in the perineum in the form of three 
.sejxirate cylinders, one which encloses the urethra and two which enclose tlie 
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crura. The cylindrical envelop for the urethra e.xtends as one continuous 
tube into the penile shaft as far as the corona. But the two crural cylinders 
fuse in the shaft to form one single cylindrical investment for both corpora 
cavernosa penis. Consequently in the shaft of the penis there e.\ist only two 
such cylindrical envelopes. Where they are in contact with one another, their 
walls fuse together into the intercavernous septum of Buck’s fascia as illustrated 
in figure 16. 


IV. RECAPITULATION' IN DIAGRAMS 

Many diagrams, some of which we have reproduced in figures 1, 2 and 3, 
supposed to illustrate the relations of Colies’ and Buck’s fasciae, may be found 
in the literature. It is therefore appropriate that we show how such diagrams 
should look in our opinion and according to our findings. We recapitulate our 
observations in four diagrams illustrated in figures 17, 18 and 19. As they are 
provided with ample descriptions, there is no need to add any e.xplanatory 
remarks here. 


V. DISCUSSION' 

Our dissections show clearly the relations of Colies’ and Buck’s fasciae. On 
the free portion of the shaft of the penis both of these fasciae can be identified 
and kept apart with relative ease. Colies’ fascia (penile dartos) can be traced 
without any interruption dorsally into the perineum; there it forms a partition 
(major leaf of Colics’ fascia) between the cavities of the superficial urogenital 
pouch and the scrotum and also gives rise to the scrotal dartos. The leaf 
which forms the partition e.xliibits in no uncertain manner the chief character¬ 
istics described by Colies: it is firmly attached to the limbs of the pubic arch 
and lies superficial to the penile muscles. 

Sunilarlj’- Buck's fascia wliich on the shaft of the penis can be recognized by 
its intercavernous septum, by its aponeurotic nature and by its intimate ad¬ 
herence to the albuginea, can be dissected without any interruption both on 
the urethra and on the crura into the perineum; invariably, as the dissector 
follows this fascia, he is carried into a level deep to the penile muscles. 

There exists no fascial space, either in embalmed or in fresh cadavers, beUveen 
the albuginea and Buck’s fascia; in fact it is difficult to believe that any exudate 
would be able to lift Buck’s fascia off the albuginea and penetrate beUveen these 
two layers. The fascial space lies between the fascia of Buck and Colles’ fascia, 
both in the shaft of the penis and in the perineum; in the perineum, however, 
this space is divided by a deep septum and a crural septum of Colles’ fascia into 
special compartments for the urethra and the crura, together with their respec¬ 
tive muscles. 

It is, moreover, obvious that on account of the presence of the partition formed 
by Colles’ fascia, no direct anatomical communication can exist between the 
superficial urogenital pouch and the scrotal cavity. Both of these spaces are, 
however, connected with the abdominal fascial pouch (located between the 
superficial abdominal ft^cia and the external fascia of the external oblique 
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aponeurosis, the latter to be described in another article); the scrotal cavity 
communicates with the abdominal pouch by way of the spermatic canals, the 
superficial urogenital pouch is open to the abdominal pouch in front of the 
symphysis pubis and lateral to the root of tlie penis. Hence an indirect com¬ 
munication via the abdominal pouch exists between tlie scrotum and the super¬ 
ficial urogenital pouch (see the diagrams in figures 17,18 and 19). 

The fact that the scrotal cavity and the superficial urogenital pouch are 
separated anatomically from one anotlier does not necessarily mean that no 
urine can pass from the latter into the former. In a special article experiments 
will be discussed by one of us, the purpose of which was to test to which degree 
the partition of Coltes’ fascia is permeable for urine. 

The question which ivill he in the minds of our readers wll undoubtedly be 
the same that occupied the writers of this article. How can it be that two 
students who devoted most recently a special study to the re-investigation of 
tlie same structure which engaged our oivn interest, arrived at conclusions quite 
at variance with our own? In our opinion there can be only one answer to this 
question. Tobin and Benjamin must have taken for Buck’s fascia, in the peri¬ 
neum, what is in reality Colles’ fascia, and for the albuginea what was in reality 
Buck’s fascia. 

An inspection of figure 11 in the article by Tobin and Benjamin (see our fig. 6) 
will be of interest in this connection. The fascia which is labeled there ivith 
“Buck’s fascia’’ is obviously the deep layer of CoUes’ fascia (Eberth’s tela sub- 
fasoialis). In the text these authors mention that at times Buck’s fascia may 
become fused in the perineum with Colles’ fascia, and their figure 11 is evidently 
an illustration of such a case. In our e.\perience a fusion of these two fasciae, of 
the kind illustrated in figure 11 does not occur, whereas a fusion of the penile 
Dartos ivith the deep or subfascial layer of Colles’ fascia is the rule and presents 
often the appearance it has in the specimen illustrated by Tobin and Benjamin. 
The real Buck’s fascia is, however, actually visible in this figure 11 of Tobin 
and Benjamin (see our fig. 6), but is exposed only to a very slight extent, namely 
in the space between the right bulbocavemosus muscle and the cut margins of 
Colles’ fascia. 

The writers of the present article had an opportunity to listen to Doctor 
Tobin when he presented, at the recent anatomical meetings held in Madison, 
Wisconsin, his work on the fasciae of the perineum and abdomen. At this 
occasion he presented very beautifully colored lantern slides which showed an 
injection of the scrotal cavity -with latex, made from the urethra into the scrotum 
and supposed to demonstrate how urine could enter the scrotal cavity in case 
of a tear or rupture of the penile urethra. The authors of this account do not 
deny, of course, that urine can actually pass from the superficial urogenital 
pouch into the scrotal cavity; but as rvill be shown by one of us in another 
article, the permeability of Colles’ fascia for urine is restricted both with regard 
to the rate at which urine passes through this fascia and rvith regard to the 
maintenance of even this restricted rate of passage, circumstances which explain 
the delayed appearance of urine in the scrotum after rupture of the penile urethra 
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Under these conditions it would be difBcult to explain how materials of the con¬ 
sistency and size of particles, such as latex, could have passed through the parti¬ 
tion formed by Colles fascia. As we understand it the latex injections were 
made from the urethra into the scrotum. May it not have happened that with 
this techmque the instrument used for the Iate.x injections was passed not only 
through Buck s fascia but also through the fascial partition formed by Colics’ 
fascia between the superficial urogenital pouch and the scrotal cavity? 


SUMMARY 

The perineum of 8 embalmed and 10 fresh male cadavers was dissected to 
study the relations of Colies’ and Buck’s fasciae. 

Colles’ fascia e.xtends in one continuous sheet (major leaf) forward from the 
dorsal margin of the urogenital diaphragm, across the top of the scrotal cavity 
and becomes continuous, ventrally, with the abdominal fascia. 

On its way forward Colles’ fascia gives off the fascial wall of the scrotum 
(scrotal dartos) and, ventral to the scrotum, a cylindrical tube, the penile dartos. 

Over the shaft of the penis Colles’ fascia is separated from Buck’s fascia by a 
deeper layer, Eberth’s tela subfasciafis. 

In the perineum the major leaf of Colles’ fascia gives origin a) to a “deep 
septum” which passes deep to the bulbocavemosus muscle, separates it from 
Buck’s fascia and together with the major leaf of Colles’ fascia, forms a fascial 
compartment for the bulbocavemosus muscle; b) to a “cmral septum” which 
passes into the space between the bulb and the cms, becomes adherent to the 
crus just caudal to the inferior urogenital fascia and encloses the crus and 
ischiocavernosus muscle in a separate fascial compartment. 

Buck’s fascia extends from the corona of the glans penis over the urethra and 
bulb as well as over the crura. It lies deep to the bulbocavemosus and ischio- 
cavemosus muscles. 

There is no demonstrable space bet\vcen albuginea and Buck’s fascia, since 
the latter adheres firmly to the albuginea. The fascial space lies behveen Buck’s 
fascia and Colles’ fascia, both in the perineum and in the free shaft of the penis. 

Since the major leaf of Colles’ fascia stretches across the scrotal cavity and 
thus forms a fascial partition between the scrotal cavity and the cavity of the 
superficial urogenital pouch, there exists no direct anatomical commimication 
between these two cavities (except in those cases in which this partition is 
perforated by slit-like openings). 

Both of these cavities, however, communicate with the abdominal pouch, the 
scrotal cavity by way of the spermatic canals, the superficial urogenital pouch 
over the symphysis pubis. 

The superficial urogenital pouch also communicates Avith the space between 
Buck’s fascia and the penile dartos on the shaft of the penis. 
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USE OF POLYMYXIN IN GRAM NEGATIVE URINARY TRACT 
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Polymyxin, an antibiotic substance elaborated by Pacillus pol 3 Tnyxa, is 
active primarily against gram negative organisms'- It is a white powder 
which is very soluble in water. An important feature of polymyxin is that the 
development of bacterial resistance to this antibiotic has not been demonstrated. 
This report is concerned with its therapeutic effectiveness and its limitations 
in cases of urinary tract infection. 

Sensitivity to polymyxin of 78 strains of ten gram negative genera by the tube 
dilution method is presented in table 1. Polymyxin is markedly inhibitory for 
Salmonella, Shigella, Klebsiella, the Coli-Aerogenes species and, most importantly 
Pseudomonas. Brucella and selected strains of staphylococci are moderately 
sensitive while Proteus and hemolytic streptococci are refractory. The anti¬ 
bacterial action of the drug against Pseudomonas is not antagonized by the 
addition of subinhibitory amounts of streptomycin, penicillin, aureomycin or 
sulfadiazene. A strain of Pseudomonas, which developed high resistance to 
streptomycin in three daily transfers, showed no significant change in sensitivity 
to polymyxin after 27 daily transfers. 

Polymyxin reaches the blood stream rapidly after intramuscular injection, 
and a therapeuticall}' effective level is present within 30 minutes after administra¬ 
tion. When a daily dosage of 2 to 4 milligrams per kilogram of body weight is 
given intramuscularly in divided doses, the blood serum concentration is 1 to 
8 micrograms per milliliter. The peak level occurs 2 hours following injection. 
At G hours, one-half of the peak concentration is present, and at 12 hours, poly¬ 
myxin is still measurable in the senim. When the drug is administered on a 6 
hour schedule, the serum concentration is cumulative after 4 injections. In 1 
patient given 4 doses of polymyxin on a 3 milligrams per kilogram basis, a blood 
serum level of 30 micrograms per milliliter was demonstrated. We have not 
noted a cumulative increase in serum levels when the drug is given only every 
12 hours. 

The excretion of polymyxin is primarily renal, and slower than that of peni¬ 
cillin and streptomycin. During the first 12 hours after injection of the drug^ 
less than 0.1 per cent of the dose is recovered in urine. However, after 12 hours^ 


* Read at annual meeting, ^Vmerican Urological .(Vssociation, Los Angeles, Calif., May 
^^’»Sworth, G. C., Brown, A. M. and BrownlcOj,G.: ‘‘Acrosporiu”, antibiotic produed 

bv Bacillus uero.sporu3 Greer. Nature, 160; 203, 19-17. T 

Benedict, R. G. and Langlykkc, A. F.: Antibiotic activity of Bacillus polymy.xa. J. 

^“"feSce.^a and Bushby, S. R. M.: Chemotherapy and pharmacology of aerosporin. 

^'“‘Stanslyfp. Gifshepherd. R. D. and White, 11. J.: Polymy.xin: A new chemotherapeutic 
agent. Bull. Johns Hopkins IIosp., 81: -13,1917. 
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a progressive increase in urinary excretion is found. When the daily dose is 3 
milligrams per kilogram of weight, the output of polymyxin in the urine ranges 
between 40 and 400 micrograms per milliliter after 24 hours. A graphic illustration 
of the urinary excretion and serum levels in a patient is shoivn in figure 1. Assays 


Table 1. Sensitivity to "aerosporin" polymyxin B 


OKCAKISU 

KO.STRAIKS 
nsiEO 

SZNSmVtTY BANCE 

IH MCCU /UL. 

UEAN SEKSmVm 
UCCU./iU'> 


5 

0.08-0.3 

0.18 


, 7 

0.08-0.6 

0.3 


! 5 

0.16-1.2 

0.-18 


17 

0.06-1.6 

0.8 


19 

0.3-3.1 

1.2 


2 

1.2-1.6 

1.4 


6 

1.2-5.0 

2.0 


8 

O.G-12.0 

4.1 


6 

3(1)->12.0 

100->100 

>12.0 


5 

>100 



Total. 

78 








were done by the tube dilution method. The urine was sterilized in preparation 
for assay by heating the specimen in a 60°C water bath for one hour. Zeitz or 
sintered glass ultra-fine filters cannot be used, since less than 1 per cent of the 
polymyxin passes through these filters. Heating the urine to 100°C for 10 minutes 
instead of 60°C for 1 hour results in loss of potency. 

When administered orally, none of the drug is detected in the blood. Polymyxin 
orally suppresses coliform organisms in 24 to 72 hours. Topical application of 



















566 


EDWIN J. PULASKI AND illLTON L. UOSENDBIIG 


1 per cent poijrayxin in saline or carbowax base has resulted in the sterilization 
of several Pseudomonas aeruginosa-infected granulating wounds. 


CLINICAL STUDY 

Polymyxin therapy was evaluated in 20 cases of severe urinary tract infection. 
Eighteen patients received a single course of therapy with an average dose of 
2.5 milligrams per kilogram of body weight per day administered intramuscularly, 
over periods ranging from 2 to 6 days. One patient was given only a single day of 
treatment coincident with which the urine became and remained sterile. T^vo 
patients were given second courses of therapy because cultures became positive 
1 and 2 weeks respectiveb’, after completion of the fimt course in treatment. 
Five of these patients had acute urinary tract infections with severe constitu¬ 
tional symptoms. The remaining 15 had long standing urinary tract infections, 
in some instances witli acute e.xjicerbations. In almost every instance, there was 
a history of chronic complicating factors including obstruction at various parts 
of the urinary tract, calculi, anomalies and postoperative residua. These patients, 
with only one e.xception (case 5), had had previous extended trials of other chemo¬ 
therapy including penicillin, streptomycin, sulfonamides and others. 

Botk polymyxin B and polymy.xin E have been tested.® These differ from each 
other in amino acid content and configuration.^* ® The antibacterial spectra are 
identical. The drugs which were supplied in sterile ampoules were prepared prior 
to injection by dilution with 1 per cent procaine so that each milliliter contained 
25 or 50 milligrams. The drug was injected deep into the deltoid or gluteal 
muscles. Injection of polymyxin diluted with water or saline in lieu of procaine 
was attended by moderate to severe pain at the site of injection. The stability 
of the diluted drug under refrigeration is in excess of 8 weeks. 

The dosage employed varied between 2 and 5.6 milligrams per kilogram of 
body weight per 2-1 hours and the average dose was 2.5 milligrams per kilogram. 
A few patients were given the calculated daily dosage at 12 hour intervals but 
this regime did not yield results as good as the 4 or 6 hour injection schedules. 
We consider the 6 hour schedule as satisfactory as the 4 hour schedule. The 
average toUil dosage given a patient was 10 milligrams per Idlogram. 

Urine specimens were cultured routinely prior to treatment, daily during and 
immediately following treatment and then weekly for 3 or more weeks. All speci¬ 
mens were cultured aerobically and tmaerobically. Each bacterial species was 
isolated in pure culture and tested by tube dilution for pol 3 nmyxin sensitivity. 
Routine and complete urological workup were carried out prior to treatment. 
Intake and output of fluids were recorded and maintained at normal levels. 


ANALYSIS OP RESULTS 

hn-proved groups. Ten of the 20 patients treated were regarded unequivocaUy 
as having been benefited by polymyxin therapy. Details of the cases are presented 

• Ivindlv auonlicd by Burrouahs Wcllcomo & Co., Tuckuhoo, N. Y. and Lonckn. 

T Jones, T. G.: T^o chemical basis for the classification of the polymyxin. Biochom J., 

UilS; E., and Colemam V. R.: Laboratory and clinical observations on Aerosporin 
(polymyxin B). J. Lab. and Clin. Med., 34! 0,19*19. 
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in tabic 2 In most instances, impiovcment Mas noted by the second day of 
treatment and was mamfcstod by marked reduction or elimination of bacteiia 


TABf L 2 Ca^ci^ bcnefUcd by polymyxin 


Di\csnsis 

ACL 

CCtTLICC SEASITIVITV 
MCCUS /UL. 

DOS tCF 

ucn /uc /OAX 

BCSLLTS 

1 Contractcl i)>eloneithnti5 
calculi, right chronic 
lijelonciihrituj with uciilo 
ciEaccrbatiun left 

40 

i*s ucrugmuc&ii 1 C 

3, 3 d lyH 

Total 570 jngm 

Stcnlo culture after 43 hours 
Marked sy mj)toinatic im 
proveiucnt 

2 Mininul h^druncphrosi'?, 
right fcNcro rc&ulual iiost 
p>clop)ashc flDlS) hidro 
ncphrosLs, left, further ’aurg 
er> refu«od 

40 

\ ncrogcncs 0 4 

2 5, 3 days 

Total CCC mgm 

Stcrilo culture after 48 hours 
Marked improvement 

3 ScNcrecardiac, ncutu ])>c1q 
nephritis fullowing TliU 
proatalc 

57 

l*a aeruginosa 0 S 

2, 3 days 
lutul 4b0 ingin 

Temper iturc normal and 
uruic culture stcrilo within 
48 boure 

4 Veute pjcloncphritis two 
weeks after nght pjelo 
plasty, left pjcluplaaty, 
I94T, results excellent 

34 

Coll intcrmcd 0 00 

2, 3 days 

3. 3 days 

Ictd 750 nigm 

Climcul improvement on 
first course sterilization 
urine on second 

S Right pjcionephntis three 
jears acute cpiso<.iQ two 
weeks 

31 

C colt Id 

5 G 3 days 

Total 450 mgm 

1 

Ncgstivo culture and urmo 
after 24 hours Disappear 
ance of ova pain 

C Pulnuiiuting pyelonephritis 1 
with multiple cortical nb ^ 
scessca follow ing cndoecopic 
extraction of ureteral calcu 
lus decapsulation and 
nephrostomy 

31 

1 Ps aeruginosa 1 0 , 

2 5 3 days 

3 5 3 linys 

Total 1500 mgm 

Fever subsided by lysts 
Unne sterile and patient 
asymptomatic 

7 Acute pyelonephritis right 
tMO weeks. 

20 

Pura aerogcDOidcs I 6 

3 3 days 

Total 425 mgm 

Urme sterile after 48 hours 
eVA pain relieved 12 hours 
after therapy begun 

8 Acute pyelonephritis right, 
and acute cystitis Ccsta 
tion se>en moutlis 

31 

Colt intcrmcd 1 6 

3, 1 day 

Total 200 mgm 

Unne negative, culture ster 
lie patient asymptomatic 

0 Residual pyelonephritis 

one month folow mg pyeloli 
thotomy 

47 

Fs aeruginosa 3 1 

Para interroed 16 

4 4, 3 days 

Total 900 mgm 

Negative culture and urme, 
patient asymptomatic 

10 Sacral defect with motor 
paralytic bladder no ure 
teral reflux postpyeloplasty 
for bilateral severe infected 
hydronephrosis, splinting 
stage Excellent ^urgical rc 
suit 

22 

Ps aeruginosa 0 8 

2, 3 days 

4, 2 days 

Total 875 mgm 

Sterile culture and improve 
ment in urme 


from the uime, regression of symptoms, decrease m fever and improvement m 
the mine as deteimined by complete urmalysis The outcome of tieatment has 
been especially giatifying in acute Pseudomonas pyelonephritis cases 
A 57 yeai old man who unde^^^ent a transuiethial lesection foi benign pros- 
tatic hypertrophy developed acute pyelonephritis approximately 48 hours after 



5GS 


KOWIN' J, AND MIl/rON’ D. UOSHNniCHO 


surgeiy. A pure culture of Pscudoinonas uerugiuoi-a wu.s grown from the urine. 
1 ol 3 ''m^^\iIl (licrup>' was begun at the peak of tlie lever. The patient was converted 

PSEUDOMONAS AERUGINOSA PYELONEPHRITIS 
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from a critically ill status to a controlled infection within 12 hours after beginning 
polymy.xin. In figure 2 is portrayed the response to treatment. Figure 3 is a photo- 
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graph of the urine culture plates, and shows the elimination of the organisms 
at 48 hours. 


TADifB 3. Cajci with doubtful results 


SIACNOSIS 

ACX 

cutTOT* stNsmvirr 
UCCU3./l<U 

POSACS 
yG31./SQ /DAY 

SWDiTS 

U be>'eroclirDDtoc^'aiitts,Belf 
catheiertuttOD four yean. 
CyctoUtbotomy and TUH 
prosUXe, 
unno 40 co. 

77 

C cdli 0J3 

3, 3 days 

4 .2 days 

Total. 600 mgm. 

Stcnlo cultiiro after 72 hours 
With alight Improtcmcnt 
la unao and decrease In 
sympVocas. 


Si 

A acioffcoc*: 1 S 

3, 3 days 

Total: 418 mgm. 

6 tenia culture with Improve- 
rae&t m urms but no de¬ 
crease la symptoms. 

}} Severe left, ehro&io pyelo* 
aepbntu, pravloue bilat- 
end nephroUtbotocay. 

calculoue euppura* 

live pyelotxepbniU with 

&«phxoUtbQtoinyt 1943 
Small calculi »Ull prc«CQt| 
nsbt. 

47 

CoU lotermed.: 0 4 
Proteus. lUeuUai 

3, 3 days 

Total 600 mgm. 

Sensitive orsamsm gone after 
24 hours but proteus per- 
auled Unne improved and 
symptoms doereased. 

14. Bilatenl p^xloplasty for 
eeverebydrooepbroaii.izii'' 

tul failure, nebt, with 

««coadl operatiOQ. Treat* 

zneot dunas iptmUng^ 
penod. 

8 moa. 

Pi. serugiBoea: 19 

CoU lotermed : 0 4 

3,20 days 

Total: 340 mgm. 

Sterila im&a left ludney, 
Bight kidney oontaisod 
persistent pus. Tampers- 
turn became normal and 
wu eontfoUfid 

IS Acute pyeloQepbntu fol¬ 
lowing TUH pnaUte 

69 

Pg oerugioosa OJ-3 t 

3, 9 days 

Total: 900 rngm 

Temperature normal and 
unne stenla within 43 
hours. KesaUve unne one 
week, then recurrence of 
organistca but not symp¬ 
toms Treatment for rcaid- 
val unne followed by urioe 
stenluation. 


4S 

Ps aeruxiaoea 91 

CoU taiermod 1 fl 

4,9 days 

Total: 600 mgm. 

Unna stenla and unproved 
In 48 bouts Negatu'sunna 
for one week after treat¬ 
ment, ihen cetura of CoU 
but not Fs organisms 

17 Multiple, bilateral, renal 
asd ureteral calculi re¬ 

moved 1948 Severe byper- 
tension Bilateral chronlo 

pyeloQepbntia 4 mm cal¬ 

culus still preseut 

£6 

A. aerogenefl. 19 

3,9 days 

Total: 900 rngm 

CUmeal unprevementeymp- 
tomatio and m unne but 
peisutent pcs cvdturcs 


In all patients considered benefited by polymyxin therapy, improvement has 
been sustained for a minimum period of 3 weela’ follow-up. It is of interest that 
the causal bacteria in all instances were resistant in vitro to penicillin, strepto¬ 
mycin and sulfadiazene. 

Doubtful cases. In 7 instances the results of polymjrxin therapy were listed as 
being doubtful (table 3). Pour patients had an immediate clinical and baoterio- 
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logical response with elimination of organisms from the urine. Two of these 4 
patients (cases II, 12) have had no recurrence of organisms, but permanent 
improvement in the urine and decrease in symptoms were not considered suffi¬ 
cient to consider the results as good. The other 2 cases showed good immediate 
response (cases 16,15), but had a recurrence of organisms within one or two weeks 
after withdrawal of drug. The bacteria did not become drug fast. Cases 13,14 and 
17 showed significant clinical improvement but resistant organisms persisted in 
the first and cultures remained positive in the latter two. Each of these patients 
had severe, long-standing pyelonephritis. 

In 3 patients, treatment was regarded as an outright failure (table 4). One 
patient (case 19) had a Proteus infection. These organisms are known to be re¬ 
fractory to polymyxin. Another patient with bilateral long-standing pyelone- 
rhpitis (case 18), had a sterile culture and negative urine after 24 hours’ therapy. 


T.ujle ■!. Cases not benefited by polymyxin 


fiUGSOSU 


COLTUXE SESSmVlTV 

uccu3./>a. 

X>OSACS 

UCitVXO./OAY 

assutTS 

IS. Bilateral chronic pyclo- 
nephritU three years. Ges¬ 
tation threo montho. 

i 

37 

Shig. porodya.: 0-3 

3, 3 daya 

3, 3 dej-a 

Total: CCO mgm. 

Stcrilo culture after 21 houni 
^vith recurrenoo in 2 wooka. 
Again stcrilo 21 hours after 
treatment begun with ro- 
currenco 3 weeks. 

10. Horseshoo kidney divided 
lOii. Bilateral pyclolithot- 
omy, ion, 1017 and right, 

ms. 

23 

Proteus: Rosutont 

1 2, 0 <iiya 

Total: 1200 mgm. 

Rmistant orgnoum and aus- 
toioed fever. 

20. Filiform urethral btricturo 
and old falsa pau-igo proi- 
tato. Dilatation and TUR 
probtato, 1917. Chronic pyo- 
loncphritia and urctcritia, 
right. 

! 59 

A. aerogencj: 0.4 
Protaua; Rcoulont 

2, 0 daya 

Total: 7<50 tisgoi. 

Sh'ght, temporary improvo- 
mont in urine and symp¬ 
toms. Ncphrouretcrectomy 
revealed marked, chtonio 
pyclonophritb and ureter¬ 
itis. 


Her symptoms disappeared, but she relapsed in the next 2 weeks. The patient 
was given another course of polymy.xin with the same immediate result, but the 
organisms reappeared 3 weelcs later without symptoms. This case represents the 
scarred Iddney with muliple cortical foci of infection. The third failure (case 
20) was a patient with mi.xed gram negative infection complicating a far advanced 
hydronephrosis, hydro-ureter, pyelonephritis and ureteritis. Two courses of 
therapy improved the urine but did not eradicate the bacteria. Three months 
later, a nephro-ureterectomy was performed. The specimen was a scarred kidney 
and contained countless cortical abscesses from wliich the causal organisms were 
isolated. 

UNTOWARD REACTIONS 

None of the patients treated developed any of the usual ch-ug sensitivity re¬ 
actions. Wlien the dosage did not exceed 2.5 milligrams per kilogram, there was 
no increase in the blood urea nitrogen or nonprotein nitrogen, nor was there any 
consistent evidence of nephrotoxicity in the form of tubular damage attributable 
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to the drug. When the dosage exceeded 4 milligrams per kilogram (in one in¬ 
stance, 3 milligrams) parenchymal damage was usually produced as evidence 
by increased albuminuria, red cells, white cells, renal cells and inconstantly, 
granular casts. Oliguria and fixation of the specific gravity at a low level were 
not consistently demonstrated. Urinaiy abnormalities produced as a result of 
drug therapy disappeared within a week after the drug was withdrawn. One 
patient (case 10) who received a dose of 4 milligrams per kilogram developed a 
slight increase in blood urea nitrogen which returned to normal 48 hours after 
the drug was discontinued. 

In practically every instance, ncurotoxic phenomena were associated with 
polymyxin administration. These consisted of paresthesias and hypesthesias 
mainly about the face and scalp, mild dizziness and weakness. These symptoms 
usually began with the first dose and persisted throughout the course of treat¬ 
ment. There were no objective neurologic abnormalities. Neurotoxic symptoms 
disappeared in every instance within 24 hours after completing the course of 
treatment. Symptoms were not severe enough to warrant cessation of therapy 
in any case. Adrenalin, intravenous calcium or the "anti-histamines” did not 
relieve symptoms. Polymyxin B and polymyxin E are similar in their toxic effects. 

niSCOSSlON AND SUXaiARY 

Polym 3 rxin treatment of gram-negative urinary tract infections and correlative 
laboratory studies have revealed indications and contraindications for its use. 
The most important action of the drug is against Pseudomonas and the Coli- 
Aerogenes groups of organisms. All strains of Pseudomonas aeruginosa and A. 
aerogenes which we have treated to date have been found polymyxin-sensitive. 
On the other hand, all Proteus strains isolated from human sources have been 
found resistant. The successes achieved in eradicating Pseudomonas aeruginosa 
as well as Coli-Aerogenes organisms from the urine indicate that polymyxin is 
a potent new urinary antiseptic. Its importance lies in the fact that, contrary to 
aureomycin and chloramphenicol (chloromycetin), it is effective in Pseudomonas 
infection. On the other hand, polymy.xin is of no value in Proteus infections. 

The fact that drug-fast bacteria were not produced by treatment is of obvious 
significance. Hence, patients may be given small doses of drug in several courses 
of treatment without fear of developing resistance to polymyxin. 

Like other antibiotics, polymyxin is relatively ineffective in oases where there 
are large calculi, obstruction to drainage, other foci of infection or irreversible 
changes as found in advanced pyelonephritis with the scarred, contracted kidney 
and cortical abscesses deficient in blood supply. However, in these cases, the drug 
is useful in the control of acute exacerbations or before surgery and during the 
postoperative course. 

Where a mixed infection is present and an ancillary chemotherapeutic agent 
is indicated, combined therapy may be employed. There is no contraindication 
to combining polymyxin with other antibiotics, sulfonamides or urinary anti¬ 
septics. The pH of the urine has not been an important factor in the effectiveness 
of polymyxin therapy. 



Table 6. Addilional cases treated 
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The factors limiting the parenteral use of polymyxin are the neurotoxio effects 
and the nephrotoxic effects. Nephrotoxicity in the form of cortical damage be¬ 
comes apparent usually only when the dosage of polymyxin exceeds 3 milligrams 
per Idlogram of body weight per 24 hours. Urinary findings indicative of cortical 
damage persist less than 1 week after the cessation of therapy. Neurotoxic symp¬ 
toms occur in almost every instance regardless of the dosage but disappear within 
24 hours after cessation of therapy. There is some indication that certain batches 
of polymy-xin E are relatively free from neurotoxic side effects. When polymyxin 
therapy is indicated, we have found that the optimal course of treatment con¬ 
sists of 2.5 milligram of polymyxin per kilogram per 24 hours in divided doses 
given every 4 to 6 hours for 3 days. Nephrotoxic effects are minimal or absent 
with this ceiling dosage. 


ADDENDUM 

Since the completion of the manuscript, we have treated an additional 11 
patients with polymyxin E (Lot No. E A113). The data concerning these cases 
are presented in table 5. This study was conducted in the manner outlined above 
and the criteria used for the evaluation of results were the same as those used 
in the first 20 cases. 

Seven patients were benefited by therapy, 2 had doubtful results and 2 cases 
were considered as failures. 

Two of these patients receiving 3 mg. of polirmyxin per kg. per 24 hours had 
a transient increase in albuminuria during treatment. In 5 cases, we were unable 
to study nephrotoxioity because of coincident renal disease. Four cases on a 2.5 
mg. dose of polymyxin had no evidence of nephrotoxicity. We have not observed 
nephrotoxicity in patients receiving 2.5 mg. or less of polymyxin E per kg. per 
24 hours. 

Five of these 11 patients reported neurotoxic symptoms. These consisted of 
slight itching of the face. One patient reported slight, transient dizziness; but in 
every case, the drug was well tolerated. 
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AUREOMYCIN: A CLINICAL AND Lr\JBORATOEY STUDY OF ITS 
EFFECT IN URINARY INFECTIONS'-• 

GRAYSON^ CARROLL 

1 he Deparlmcnt of Urology, Si. Louis University 
HOLLIS N. ALLEN 

The Department of Pathology, St. John's Hospital, St. Louis, Mo. 

AND 

HELEN FLYNN 

Aureomycin was reported in July 191S by Dr. B. M. Dugger.* It is now 
available in yellow crystallin form dispensed in 0.25 gm. and 0.5 gm. capsules 
for oral administration. 

We welcomed a study of its possibilities because we were encountering many 
strains of organisms which no Icnown antibiotic or chemotherapeutic agent would 
inhibit. This was demonstrated in a study in which *1-1 per cent of 150 organisms 
isolated from patients with urinaiy infections were found to be resistant to 
streptomycin. 

Streptomycin-resistant, and strcptomycin'sensitive organisms were found in 
the proportions shown in figure 1. The resistant strains caused persistent and 
chronic infection and led us to an impasse. It was on this group of patients and 
their organisms that we made most of the tests of this newer antibiotic. 


NATURE OP STUDY 


Organisms isolated from patients with persistent infection were identified and 
sensitivity tests were made using streptomycin, mandelic acid, aureomycin, 
gantrosan, and chloromycetin. Seventy-two strams altogether were tested for 
sensitivity to aureomycin according to the method of Dornbush in pencillin 
assay broth. The concentrations which were represented in the titrations were 
5 mcg./cc, 2.5 mcg./cc, and so forth, down to 0.02 mcg./cc of aureomycin. Since 
the aureomycin is inactivated rapidly in the test tube and in the body, it was 
decided that the earliest possible readings were probably the most accurate 
measure of the true sensitivity of the organism being tested. The organisms grew 
suflBciently well after *1 hours’ incubation at 37 C. to make readings at this point. 
Therefore, these readings were made and recorded as the sensitivity of the 
organism. 

Patients from whom these organisms were isolated were given aureomycin 
by mouth in a dosage of 0.5 gm. every 0 hours. Microscopic and cultural studies 
of the urine collected from these patients during and after treatment were made 
frequently. In patients whose urine remained cloudy with pus after one week 
of medication the drug was discontinued and considered a failure. Patients whose 


* Read at annual meeting, American Urological Association, Los Angeles, Calif., May 
17 19*19. 

These studies were made at St. John’s Hospital, St. Louis, Mo. 

* Duggar B. M.: Introductory paper, read before tho Conforeucc of bcction on Uioiogy 
Now York Academy of Science, July 21, 1918. 
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treatment or observation was interrupted for one reason or another were not 
included in this study. An effort was made to obtain at least two negative 
cultures before the patient was considered recovered, one talren after the medi¬ 
cation had been discontinued. It is recognized that since a much higher concen¬ 
tration may be present in the urine (average of 135 meg./cc)' while the patient 
is on the drug than in the tissue, the negative urine culture may not be the true 
index of recovery. 

STREPTOMYCIN SENSITIVITIES 


GRAM NEGATIVE 

mtmmm 

567.55 

BAtiiiA-AaTYra 

■■■ 

447. SR 



957.55 
57.5R 

E. coil 
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nEUDOHOHAG 

Smmmi. 

507.SS 
707. SR 

E.IUTERHENUH 


lOOXSR 


AEROSACTER 


627.55 

387.SR 

PROTEUS 

wmmmmm 

757.55 

277.5R 

PARACOLON 


405155 

60%5R 

AUALIGENeS 


17% SS 


assisR 




SS * STREPrOHYCIH SENSIYIVE 
SR » STREPTOMYCIM RESISTANT 

Fia. 1, Analysis of 150 gram negative organisms, indicating the high percentage of 
organisms resistant to streptomycin. 

All urinary infections were taken consecutively without reference to the type 
of disease. 


HESUM'S OF STUDY 


No serious effects of the drug were noted. 

Nausea, probably due to acidity, was an annoying symptom in a high per¬ 
centage of patients. This was relieved somewhat by administration of aluminum 
acetate hydroxide with each dose of aureomycin. 

Diarrhea was noted in about 25 per cent of the patients, but was not a major 
complaint, being welcomed by many because of a previous chronic constipation. 

The aureomycin sensitivity range of 72 organisms studied in this manner indi- 


‘ Harrell, W. E. and Heilman, F. R.: Aureomycin: Studies 
excretion. Proc. Staff Meet. Mayo Clinic, 24:157,166,1949. 
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cate that Escherichia coli, Escherichia intermedium, Aerobacter aerogenes, 
Pmacolon, Alcaligenes, and Streptococcus fecalis are sensitive to aureomycin! 
The Streptococcus fecalis, the Escherichia intermedium, and the Aerobacter 
are highly sensitive. 

All the strains of Pseudomonas and Proteus examined were highly resistant 
to aureomycin, since it required 2.5 meg. per cc or more to cause inhibition in 
the test tube. The aureomycin sensitivity range of organisms studied is repre¬ 
sented in figure 2. 

AUREOMYCIN SENSITIVITY RANGE 

v/cc 


O.S I 1.5 Z Z.i 3 


E.COLl 

■■■ 0.E-0.1S 

PSEUDOMONAS 

2.5 OR MORE ■■ 

E.INTERHEOlUM 

■I as- 0.07 

AEROBACTER 

m 0.3-0.07 

PROTEUS 

2.5 OR MORE ■■ 

PARACOLON 

■■1 0.5-002 OR LESS 

ALCALIGENES 

wmm 06-0.07 

S. FECALIS 

1 0.07-0.02 OR LESS 


Fio. 2. Aureomycin sensitivity range of 72 organisms, indicating high susceptibility 
of Aerobacter aerogenes, the Escherichia intermedium, the Alcaligenes, the Paracolon, and 
Streptococcus fecalis. Pseudomonas and Proteus show high resistance in vitro. 

IN VIVO STUDIES 

Sixty-two patients were included in this study; for clarity the results are pre¬ 
sented in two groups, one in reference to the organisms involved, the other 
grouped according to their diseases. 

Of 6 cases of Aerobacter aerogenes with a sensitivity range in which the 
organism was not inhibited by 0.15 meg. of aureomycin, but were inhibited by 
0.3 meg., 4 patients showed culturally clear urine, and the urine of 2 patients 
remained cloudy throughout the treatment.® Of 10 patients with Escherichia 
intermedium with a sensitivity range of 0.3 to 0.15 meg. per cc, 9 showed recovery 

»One of these, a case of retropubic prostatectomy, became negative on continuation of 
iiureomycin. The other patient; a case of loft ronal calculuS; failed to respond. 
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and 1 showed failure. Of 6 Escherichia coli with a range of 0.6 to 0.15 meg. per 
cc, all responded with negative urines. Of 6 patients treated who had Paracolon 
with a sensitivity range of 0.3 to 0.15 meg. per cc, all recovered and none failed 
to respond. Of 8 Streptococcus fccalis with a sensitivity range of 0.07 to 0.04 meg. 
per cc, all 8 responded promptly. 

jJ^Of 8 cases of Pseudomonas with a sensitivity range of 2.5 meg. per co or more, 
2 responded and 6 were noted as failures. Of 4 Proteus cases with a sensitivity 


Table 1 . Results 0/ aurcomycm trcdlmcnt grouped in relalion to organisms 


OKCAKISU 

KO. or CASES 

' SEHSITtVITY RANCe 

(luatoc&AUS/cc) 

CUZ.T7SE 

HO OEOWm 

CUtTUSZ 

cKowra 


G 

0.3-0.15 

4 

2 


10 

0.15-0.07 

9 

1 

E. Coli. 

G 

O.G-0.3 

6 

0 


G 

0.3-0.15 

6 

0 


8 

0.07-0.04 

8 

0 


8 

2.5 mcg/cc+ 

2.5 mcg/cc4- 

2 

6 


4 

0 
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Table 2 . Results of aureomycin treatment following the transurethral operation 
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oacANisu 
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(lUCEOOEAUS/CC) 
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RESULTS or CULTURE 

R. W. 

Paracolon 

0.6-0.3 

dayt 

7 

Diminished 

A.T. 

1 E. Intermedium 

0.15^1.07 

13 

, E. Intermedium remaina 

M. P. 

S. Fecalis 

Paracolon 

0.04r4).02 

0.03-0.15 

7 


T. N 

Paracolon 

0.3-0.15 

10 

— 

J s 

S Fecalis 

0.04-0.02 

7 

— 

L. B. 

B. Coli 

Aerobactor 

0.15-0,07 

0.3-0.15 

6 


C. A. 

Aerogenes 

Alcaligones 

0.15-0.07 

5 


0. A. 

E, Intermedium 

0.3-0.15 

3 

_ _ 

J. W. 

E. Intermedium 

0.15-0.07 

10 : 

_ _ 

\V. H. 

B. Coli 

0.6-0.3 

10 

— 


range of 2.5 meg. per cc. or more, all four were failures. These results are noted 
in table 1, and show that the in vivo experience parallels the in vitro test fairly 
well. 

In order to visualize the effectiveness of aureomycin, we have grouped some of 
the patients according to diseases. Persistent pyuria had been the rule rather 
than the exception in our post transurethral patients before aureomycin. Aureo¬ 
mycin was given prior to and immediately after the operation, the Foley catheter 
removed on the third day. In 9 out of the 10 patients so treated, clear urine was 
obtained on an average of one week. The organisms isolated and their sensitivity 
range are recorded in table 2, which shows unusually favorable results obtained 
by aureomycin following transurethural surgery. 
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Of 10 patients having renal calculi treated post operatively there were 3 failures 
and 7 recoveries. Of the 3 failures, 2 were Pseudomonas, The details are noted 
in table 3. A different group of patients show fair results with aureomycin. The 
poor results are due to the Pseudemonas aeroginosa. 

Nine patients were treated postoperatively with aureomycin who had under¬ 
gone a retropubic prostatectomy. All of these were made culturally clear (table 4). 


Table 3. Results of aureomycin Irealmcnt in palictila following operation for renal calculi 


PATIENT 

oacAKisu 

ACfSEOUVCIN SENSinVlTY 
(UlCitOGilAUS/CC) 

DuaATios’ oy 
rAEATUEST 

RESULTS OP 
CULTURE 
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4 
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Table 4, Aureomycin treatment following retropubic operation 
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— 

E. C. 

Aerobacter 

0.3-0.15 

8 
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7 

— 
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•t 

i 
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J. P. 

E. Intermedium 
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3 
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7 



One patient having a radical prostatectomy with removal of seminal vesicles 
had clear urine 14 days after operation and aureomycin therapy. 

There were 4 patients who had a nonspecific urethritis of long standing whose 
discharge disappeared wdthin 3 days of treatment. In 3 cases the culture from 
the urethral discharge was negative. One case of Reiter’s disease treated with 
aureomycin showed prompt improvement as shown by the disappearance of the 
/discharge and the conjunctivitis. Although the arthritis subsided somewhat, it 
^ remained even though 2 weeks' treatment with aureomycin was given. More 
rapid improvement was shown when marpiiasen was given with the aureomycin. 

Five patients with nonspecific prostatitis, chronic in nature, given aureomycin 
for 5 days showed disappearance of pus in the prostatic secretion. Insufficient 
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data and number of patients treated make any statement unreliable in this 
type of case. 

The question of development of resistance or emergence of resistance strains 
is a very vital one in practical therapy. Unfortunately, streptomycin has this 
unsatisfactory feature. This has not been a drawback in aureomycin therapy. 


COMPOSITE IN VITRO SENSITIVITIES 
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Fiq. 3. This chart indicates that NU-445 is useful ia E. coli, Proteus and Alcaligenes. 
Aureomycin is of no value in Proteus, but is of value in Aorobacteraerogenes, Escherichia 
intermeaiumtand Streptococcus fccalis. Chloromycetin useful in most except Psoudomonaa. 


SENSITIVITY SUMMARY 
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Fig. 4 

We have noted an increase in resistance in only one instance and this was ob¬ 
served in a clinical case of Escherichia intermedium. 

Recurrences of infection and cloudy urine occurred in some of these patients 
who are shown as having culturally clear urines and therefore they are not 
reported as cures. This only indicates that one urinary antiseptic cannot cure 
all urological infections, but can assist the urologist in relieving the pathology 
and obstructions which cause infections. 

SUMMARY 

Sensitivity tests have been made with aureomycin on 72 gram negative 
bacilli and Streptococcus fecalis. Patients from whom these organisms were iso- 
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lated were given 2 gm. daily of aureomycin and periodic microscopic and cultural 
studies were made of the urine. 

The results of these observations would indicate that aureomycin is effective 
in urinary infections where the infecting organism is identified as Escherichia 
coli, Escherichia intermedium, Aerobacter aerogenes. Paracolon, Alcaligenes, 
and Streptococcus fecalis. Pseudomonas and Proteus infections were observed 
to be resistant both in vivo and in vitro. It compares favorably with other anti¬ 
biotics and chemotherapeutic agents (fig. 3). Nausea and diarrhea were prominent 
symptoms while the drug was being taken but no serious toxic effects were noted. 

Our overall study of antibiotics and chemotherapeutic agents would indicate 
that no one agent will be effective in all infections but that successful treatment 
depends on the identification of the organism and the selection of the agent 
to which the organism is sensitive (fig, 4). The Pseudomonas still remains the most 
resistant and persistent. 

609 HwnboMl Bldg., St. Louis 3, Mo. 
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CHLOROMYCETIN IN THE SUCCESSFUL TREATMENT OF 
recurring EPIDIDYMITIS' 


F. H. REDEWILL 
San Francisco, Calif. 


This paper deals with a remarkable new antibiotic used in treating the most 
troublesome genital infection in the whole field of urology. 

Chloromycetin (chloroamphenical, Parke-Davis) a pure crystalline substance 
was discovered by Paul Burkholder at Yale after screening several thousand 
cultures.* Bartz’ isolated the pure crystalline form from the culture broth and 
finally Coolcs* et al. produced the drug synthetically. 

Chloromycetin is nontoxic, can be administered orally up to 100 mg. per kilo 
body weight, with an average initial dose of 50 mg. per Idlo. This means 3 gm. 
divided into 1 gm. or four | gm. capsules each hour for 3 hours; then J gm. 
every 3 hours. The drug is rapidly absorbed from the gastro-intestinal tract and 
about 10 per cent is eliminated from the urine. The above dosage produces a 
steady flow of 80 millimicrons of drug in the urine per hour which is highly 
bacteriostatic. Although slightly soluble in water it can be injected parenterally 
in 8 per cent solution of propyl glycol—the instructions being to inject slowly 
(3 minutes for 10 co). This drug has been found to be effective against an impres¬ 
sive range of micro-organisms: enteric infections, notably typhoid* and other 
Salmonella types; diseases in which the rickettsias are etiological factors,*- * 
and virus infections including atypical pneumonia, psittacosis, l 3 rmphogranuloma 
venereum, and many others with finally bacillary urinary infections against which 
Chloromycetin can be depended on to be a rather startling therapeutic factor. 

At Puerta Acosta, Bolivia, 14,000 feet elevation during a typhus outbreak, 
Payne and Knandt* aided by the local doctor, Dr. S. Palacios, obtained striking 
cures virtually snatching from death several typhus cases with rapid intravenous 
therapy. One patient in particular with paralyzed mouth and left side, who had 
no nourishment in 3 days regained consciousness and was able to speak after the 
first injection. In 22 cases all symptoms were relieved in an average of 50 hours 
after Chloromycetin was started. 

Chloromycetin will terminate the fever of acute brucellosis in an average of 


^ Read at annual meeting, American Urological Association, Los Angeles, Calif.. May 
17, 1949. 

* Ehrlich, J., Gottlieb, D., Burkholder, P. R., Anderson, L. E. and Pridham, T. G.: 
Streptomyces venezuelae—the source of Chloromycetin. J. Bact., 66:467,1948. 

■Bartz, Q. R.: Isolation and characterization of Chloromycetin. J. Bioi. Chem., 172: 
445-450,1948. 

* Crooks, H. M. Jr., Bartz, Q. R., Rebstock, M. G., Long, L. M., Controulis, J. and Trout¬ 

man, H. D.: Synthesis of Chloromycetin. Read before Am. Chem. Son., San Francisco 
March 29,1949. ’ 

‘ Woodard, T. E., Smadel, J. F., Ley, H. L. Jr., Green, R. and Mankikar, D. S.: Bene- 
1948 Chloromycetin in the treatment of typhoid fever. Ann. Int. Med., 29:131, 

s Payne, E. H,, Knaudt, J. A. and Palacios S.: Treatment of epidemic typhus with 
Chloromycetin. J. Trop. Med. & Hyg., 61:68,1948. ^ rp o wiru 

' Pincoffs, M. C., Guy, E. G. Lister, L. M. and Woodard, T. E.: Treatment of Rooky 
Mountain spotted fever with Chloromycetin. Ann. Int. Med., 29; 656-663,1948. ^ 
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2.4 days, in specific against the colon group in urinary infections as well as 
against Aerogenes, Pseudomonas, Ivlebsiella, Salmonella and Proteus. This 
drug is up to Sb times as active as penicillin against tested gram negative bacteria 
but only one-tenth as active against gram positive cocci such as Staphlycoccus 
aureus although in atypical pneumonia its acts as a specific. 

As you may very veil surmise, Chloromycetin will clear up bacillurias in a 
remarkably short time and 0.25 gm. should be continued every 3 hours by 
mouth for 7 or 8 days after the urine is cleared up. Even then secondarj^ cocci 
invaders may crop out especially in presence of malignancy, calculi, urine reten¬ 
tion and pathological anomalies. Where such anomalies do not exist and cocci 
appear, penicillin is indicated as an adjunct to Chloromycetin therapy. 

/Vnd speaking of pathological anomalies, we are herewith reporting 5 cases 
the pathology of which has always been troublesome. Epididymitis strikes out 
of a clear sky. The literature is full of traumatic types producing epididymitis, 
nonspecific too, and with urethra normal. Many writers now believe the offenders 
are the seminal vesicles, the ampulla, the vas and ejaculatory ducts though 
young,3 McCarthy,Cabot,Caulk,“ Belfield,** Ritter,** and Herbst** have 
shown that the pathology of the seminal vesicles has not received the attention 
it deserves. Indeed Gonzales-Iman ** stated in 1943 that seminal vesiculitis is 
not a closed chapter. “This clinical and physical entity offers many problems 
that are far from being solved.” He cathetcrized 898 ejaculatoiy ducts and found 
he could catheterize only one of the sides in about half the cases. There were 
13 per cent normal vesicles, catarrhal infection G5 per cent, healed vesicles 16 per 
cent. Thus 81 per cent of all vesicles studied cither were or had been infected! 
Gonzales-Iman continues: “There is a type of patient, usually between 30 and 
50 years of age, who has gone to a private physician for his ‘prostate gland’ 
being treated with a series of dilatations, sounds, massages and frequently some 
form of instillations. The symptoms of these patients vary, but the most common 
complaints are of a drawing dull pain in their rectum, perineum, or glans penis, 
backache, pain in the groin, hip, or leg, se.xual asthenia, functional impotence, 
hemospermia, premature or involuntary ejaculations, sometimes associated with 
pain in the joints etc., with more or less typical symptoms of chronic posterior 
urethritis. Usually the patient asks if he is ever going to get well. If a quick 
examination is made, a diagnosis of chronic prostatitis or posterior urethritis 
is probable meaning more sounds and massages and administration of a sulfa 
drug. If such a patient fails to improve he may either be discharged or passed 
along to a psychiatrist who, in turn, may find him neurotic.” 


* Young, II. and Davis, D. M.: Young’s Practico of Urology. Philadelphia: W. B. Saun- 

^°*^McCart“hy,T*'F.^fnd im J. S.: The seminal vesicles: Newer instrumental methods 
in diagnosis and therapeutic management. 4. A. A., 98: 087, 1 Jo-. 

Modern Urology, edited by H. Cabot. Philadelphia: Lea & hebiger, -nd cd., vol. 1, 

i>"Caulk, J. R.: Surgery of the Seminal Vesicle and Ducts. Essay. 

» Bclfield, W. T.: Vasotomy radiography of the seminal duct. J. A. M. A., 61.1807, iJid. 
“ Ritter, J. S. Diseases of the Seminal Vesicles. Davis Encyclopedia of Med. Spec., 1 . 

nSiist, R. II. and Merricks, J. W.: Visualization of seminal vesicles. J. Urol., 41: 

^^^^Gonzalcs-Iman, F.: Retrograde vesiculography, J. Urol., 49: CIS, 1913. 
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However, urologists by routine rectal examination in many cases with palpa¬ 
tion, massage, and study of expressed secretion can determine the extent of 
seminal vesicle as well as piostatc involvement. But we run across cases all of 
the time in which such examinations reveal nothing. In many cases the seminal 
vesicles are not examined at all. Young stated that Dillon and Blaisdell ^ had 
supplied the only systematic study that had existed up to that time. iMcCarthy* 
and many others have offered x-ray studies of catheterized ducts and vesicu¬ 
lograms that clearly demonstrate pathological changes in the genital tract. 
Hinman'i has coined the term “prostato-vesiculitis” (fig. 1). 

But the literature is replete with cases of routinely treated prostates with 
indications of recurring symptoms and absoiption pointing to the seminal 
vesicles as the site of focal infection. And wfith protracted tieatment, as Gonzales- 
Iman‘^ pointed out, in such a case neurasthenia may develop. Yet wh}% when 



Fig. 1 Note poor filling of left seminal vesicle because of chionic infection. 


men aie consideied in peifect health like the cases leportcd by Wofendale'* and 
and Edwards'” one lifting one end of a piano, the other slipping on a lug and 
attempted with sudden muscular effort to prevent falling, why do they both 
develop acute epididymitis? Given a low grade, unsuimised infection of the 
seminal vesicles and ducts as well as a condition simulating a cord bladder, and 
we have the answer. With a sudden so called “strain” placing as much as 50 
pounds’ extia piessme on the paitially filled bladder with the internal sphincter 
giving way, and external sphincter still in a spastic state, the transmitted hydrolio 
piessuie foices urine into the ejaculatory duct, passing thiough the ampulla 
on down to the globus minor, the urine carrying with it infection from patho¬ 
logical changes above. Why does the mine pass into only one duct in 90 per cent 
of the cases? Because, as discoveied by those who have attemped to catheterize 
^ ^argical pathology of seminal vesicles. Calif. State 
1035 SI?"’ Practice of Urology. Philadelphia: W. B. Saunders Co., 

1913 Jtcute epididymitis duo to muscular strain. Brit. Sled. J , 1: SOS, 

834 " epididymitis produced by muscular strain. Brit. Sled. J., 1: .833- 
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chronically infcclcd ducts, tho patency is very seldom the same in the two ducts, 
i.e., one duct is patent, the other usually not, as Gonzales-Iman pointed outd^ 
So the urine, if not infected before, becomes infected on its way and quicklv 
produces epididymitis on one side. McCarthy, from a great series of autopsv 
studies, has shown the percentage involvement of the ducts, seminal vesicle.s, 
and epklidymcs. 

e cannot take the time here di.scu^sing the pathologj' of epididymitis; but we 
should keep in mind that infection iiy tlircct extension through the vas and 
l^niphaticf' involves the globus minor; whereas certain lilood stream infections 
like syphilis, typhus, meningitis, and malaria alTect the globus major; and 
metastatic inlections like typhoid, variola, brucellosis and filariasis attack the 



I'lG. 'i. Dc|)ict.s complclu injcclioii from liuct.s to (;Ioi)u.s luiiior. (!. M., glolnis minor; 
J. r., .semiiiul vc.sicic.s; D, <iuoi; If, overflow of injeetioii fluid into hladder. 


lestes.-“ On injecting the vas either throught an urethroscope into the ejaculatory 
ducts or by puncture of the vtis below the external ring, the seminal vesicles and 
iipulla tdways become injected ((ig. 2). Therefore any low gratle infection in these 
‘•male pus tubes” that have the poorest draimige of any cavity in the body-*, 
will bo carried to the epididymis both by urinary backflow and by way of the 
lymphatics. 

One of the problems that interests us here is can C’hloromycetin check the 
epididymitis that may follow prostatectomy? Alyeii” wrote in 1928 that Frontz 
and Colston of tho Johns Hopkins Ilo.spital, since 1927 have routinely performed 
vasectomy before removing the prostate to prevent attacks of epididymitis, 
that occur in 15 per cent (jf all cases when vasectomy is not done. Alyea also 
points out that even with vasectomy -1 per cent of the cases develop epididymitis 


5" Lays, Ci,: Le callKSturismc dcs ciinauN «5jaculalcurs. CTuii(|U(’, Paris, 23: 73, 1928. 

=' Kaufmaiia, 11. K.: Lolirbucl: dur Spuziellcii path. .Viiat. Uerlin: 19-.., cd. 8, pp. Ilbu- 

.Uyea, K. P.: Vaso-lipilion a preventive of epididymitis. J. Urol., 19: G5-S0, 1928. 
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anjway We mentioned 3 ycais ago'’ that, with file diamagc tubes, cathefeis, 
as well as in any typo of stasis, when using sfreptomytm to clean up the floia 
of the genito uiinaiy tiact, that diug will develop a fastness and should not bo 
used in such eases But with Chioioinjcetin, using, say 3 gm as an initial dose, 
thoie IS a constant e\cietion of SO millimicioas for o\ei 24 houis, then with 
a maintenaneo dose of ^ gm 1 ) 3 ' moitth eioiy 3 hoiiis, whethei you have a leteii- 
tion cathetei oi diainage tubes, this drug used pre- and postopeiatively should 
piepare 3 om p itient foi such an oi enttiaht 3 '- Reniembei, opeiators doing ladicai 
suigeiy of the colon foi cancel lia\o no vas to ligate to picicnt postopeiative 
complications, so, like McNcaly and Wolfe'* they say “If the bowel tan be 
decompiessed by enemas, chemical biostaties will reduce the bacteiial floia to 
a leccl compatible with uiiiiaiy healing ” Implementing penicillin to take caie of 
glam positne cocci togcthoi with Chlorom 3 tetm to keep the tiact cleai of all 
othei of the commonei pathological bacteria, and with no danger of fastness 
developing, even with t itheteis and drainage tubes piescnt, it is quite possible 
such use of these drugs will chmmato the necessity of \ascct 0 m 5 ' befoie ptos- 
tatectomy’ is perfoimcd 

CtSE REPOIlTS 

Case IRA, aged 35, 5 feet 8 inches, weight 152 pounds, had never been sick 
m his life, had mumps of the loft testicle with paiotiditis both sides of the face 
The tempeiatuic was 103 5 F Ihe condition of testicle was most tioublesomo 
Using CO mg Chloromycetin pel kilo of body weight, about 4 gm initial dose, 
bioken into 4 capsules each hour foi 4 hows, and then I capsule was gi\ en eveiy 
3 houis In 12 houis all pam left the testicle, and m 20 houis after starting Chloio- 
mycctm the patient became afebiile In 20 how-s aftoi stalling Chloiom 3 'cetm 
no symptoms 01 signs existed in the neck oi scrotum He became ambuIator 3 ' the 
third day aftei tieatment 

Case $ C W, white, aged 38, height 5 feet 11 mehes, weight 175 pounds, had 
had gonorihea 12 years pieviously, followed by lecurimg epididymitis He came 
to us with the fifth attack of epidid 3 'mitis in 2 yeais, and he claimed that the 
epididymitis followed a “strain ” The liistoiy of each attack was about the 
same While doing heavy lifting with the bladdei parffy filled with wine he 
would suddenly develop a sharp stabbing pam in the left testicle followed by 
epididymitis that would lemain painful and swollen foi 2 weeks Except foi the 
attacks of epididymitis that wcie crippling and frightfully painful, the patient 
had always been well Examination showed swelling and tenderness in the left 
side of sciotum mwolvmg the epididymis The temperatuie was lOl 0 F The 
attack of epididymitis staited the day before admission The urme showed cob, 
Friedlander and Proteus We gave him 1 gm Chloi omycetm eveiy horn for 4 
houis and then i gm every 3 hows by mouth In 36 hows all pam disappeaied 
and swelling was reduced by one half In 48 hours all swelling had disappeared 

nan 1 tuberculosis of the un 
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K!<>. i. .1, .tir,un •• >if vcrnKii'.'it.tuntil ilnriii;;attack; IS, tijnii’anuicc of vcniinoiit.-iiium 
.it'ti-r trc.itiiH'dt viit!! ('iil<if«(iijc-titi. 


anti i 14111 . ifu-icatifr fvcry .'i htim> l»y motuh. XfiduT In* nor tiny of tin* other 
IKuifiUt- 'iiu-.M-il tiny to.\if elTcft iVtna llu* ilniK. I5ectiu.-'e in* Imd ttlnphyloeueeus 
atireiH infi-eiion u.s \vi*tl, wn ^^iivr him proetiim* penicillin .‘5(H),000 unit.*t intrti- 
imisciilarly thiily. It is tlclinilely untlei>lootl ihtit C’liloromycelin is 10 times 
’AcjikiT ihnii [jenicillin ai^ain.'l that i»;atictilar cocctis .so ue u.-^ed the synerj^i-suc 
action 'll" the two ilne^.s. lie Inol no pain the ne.xt day, licctime tifehrilo anti the 
s-.u-HioK ilisipjiearet! in ‘J tlay.s. 'I'he two drujts were contimted 7 days longer. 
Tiieit the ^ecrl‘t^on iVoiit the .scmintd ve.sicles and urine was tree ol any bacteria. 

Tov {. !•:. 11. K., aged 2.'), iiei};lii feel 10 inches, weight l.'Hi pounds, had a 
nei.s-erian infection 1 years previou.sly. During the last 2 years he luul 3 attacks 
of ejjiditivmiti.s on the left eitle and reported to ns the Iasi time on .lanuary M, 
lUHt. After tlie attack I year ago, on urethro-sctipic e.vamination and injection ol 
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the left ejaculatoiy duct i\ith Diodiabt, \\e found it patent to the globus minor, 
and a dilated bcmiiial vesicle that filled poorly Stieptomycm and suifadizme 
weie gi\en for the attack at tint time He did not continue tieatment long 
enough to deal up his infection last year On January 14, 1949 oiganisms piesent 
Moie gonococci and coli 

lleie IS a case like many lepoited in the literatuie, and by Ciano in particulai 
Mho collected 9 cases of so called ‘stiains,” with the gonococcus the etiological 
factoi On Januaiy 13 the patient Mas lifting some heavy pipe for a construction 
company and buddenly a seceie pain Mas felt in his left sciotal sac On Januaiy 
14 the epididymis Mas veiy laige and painful Ihe temperatuie Mas 102 5 F 
He Mas placed on 3 gm Chloiomycctiii and the \ gm evciy 3 houis Duiing 




this attack the ui me and slides shoM ed gonococci and colon bacilli The infection 
cleaied up solely on Chloromycetin in 50 houis, and the drug Mas continued for 
10 days Final examination levealed no bacilluiia and normal seminal vesicles 
andpiostate It is unlikely that the patient Mill have any moie so called “stiain ” 
Case 5 R F , aged 52, height 5 feet, 11 inches, weight 200, had a hypeitro 
phied piostate giade 1 No lesidual mine Mas found, he had had three attacks 
of epididymitis from a “strain” dmmg the past 18 months He had gonoirhea 
15 yeais ago and agam 3 yeais ago He had posterior uiethial stiictuies necessitat¬ 
ing the passage of sounds He lefused further treatment and haiboied B coh 
and Pioteus m his uime His last attack of epididymitis Mas March 30, 1949 
folloMing what he called a “stiain” in the left epididymis He had a chronic low 
grade infection of the seminal vesicles and ducts Chloromycetin cleared up the 
attack in 60 hours, wheieas m former attaclcs he had suffered foi 16 days He 
Mas on the diug 1 week folloMing recovery Tmo Meeks later his uime Mas steiile 
’“Crane, J J Epididj mo orchitis m industrial surgeij J Urol , 31 477-179 1935 
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Fifi. 7. Sketclies of .sominal vi’sick'ri, iioniial and iitfectvd. .1, outaide contour of aoininal 
ve.sielcs and aini)ulla, /J, C, 1) and E, uttcinpt to inject witli diodraat. B, injected, norniai 
condition, 6’, improj)er filliii}', due to incipient acute infection. D, partly Idled, rlue to ihU 
vanced acute infection. E, contour lo.at, .saccular formation due to elironic infection. 

CO.M.MEiVr 

W''ith the exception of the tittuck of mumps described in case 1, which we 
meution to announce tlie specificity of Cliloromycctin toward that contagious 
disease, the other 4 ca.sos deinonstratc that there is practictilly always an infection 
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in the genital tract that inclucca the epididymitis labeled by the patient as a 
"strain.” With the use of penicillin for gram positive infections, and Chloro¬ 
mycetin to clear up all other bacillary infections and with concomitant subsidence 
of infections of the prostate, ducts and vesicles, we arc confident that the true 
etiological factor producing the so called “strain” epididymitis has been elimi¬ 
nated and therefore, without reinfection, no other such attacks should occur. 

Eighteen years ago, before this organization in Minneapolis, I presented a new 
cystoscope with a retrograde Icns,^ as devised by Wappler for fulgurating papil¬ 
lomata around the vesical neck (fig. 5). The visual field with its telescopic system 
is very wide, more tlian 45 degrees. We find tiiat this instrument is adequate for 
catheterizing the ejaculatory ducts. We adopted another feature that facilitates 
the catheterizing of the ducts: Instead of using ordinary 4 and 6F ureteral cathe¬ 
ters, we use the Blasucci spiral filiform tip ureteral catheters which facilitate 
entering the ducts. This is accomplished by rotating the catheter from the pro-vi- 
mal end when the tip enters the duet. Such a screw tip, when rotated, will follow 
more readily the tortuous tract of the duct than the straight type (fig. 0). 

I believe that in cases of incipient or advanced involvement of the seminal 
vesicles which cannot be determined by other methods, as many authors reported 
above have shown, one should catheterize the ducts and inject the seminal vesicles. 
By using diodrast for the injection of the seminal vesicles, it is possible to detect 
with fluoroscope and x-ray even slight involvement. We have made sketches 
showing, vl, the outside contour of the vesicles; B, the contour of healthy injected 
vessels; C, of incipient acute infection; D, of advanced acute infection, and E, 
finally of the saccular appearance of seminal vesicles that are chronically infected. 
This general rule of change of contour (fig. 7) and improper filling may aid 
urologists in diagnosing pathological conditions in these deep seated, poorly 
accessible organs. 


COKCLOSIONS 

Chloromycetin is a new antibiotic that is effective against an impressive range 
of micro-organisms. 

L&e streptomycin, Chloromycetin has weak action against gram positive cocci, 
and in such infections should bo supplemented with use ol penicillin. 

The dose of this drug is discussed and no toxic effects are noted. 

The etiological factor producing epididymitis by so called "strain" is infection 
in the genital tract. 

A diagram is presented showing how urine reaches the epididymis. 

With the Redewill cystoscope aad spiral catheters, more ejaculatory ducts 
can be catheterized. 

Study of injected seminal vesicles will reveal the extent of incipient involve¬ 
ment. 

Cases are reported in which acute epididymitis cleared up in a remarkably 
short time with Chloromycetin. 

870 Market St., San Francisco 3, Calif. 

Urol^& oystosopio 
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DISCUSSION 

Dr. Russell D, Heruold (Chicago, Ill.): Our experience with aureomycin 
and Chloromycetin has been somewhat limited due to the e.\'pense of these drugs, 
about 25 patients. In regard to the gram negative bacilli, they have been 
utilized chiefly for chronic infections Icnown to bo resistant to streptomycin, the 
sulfa drugs or both. Highly streptomycin resistant bacteria have responded to 
aureomycin quite satisfactorily. Wo have noticed, however, that in several 
instances aureomycin has eradicated the more sensitive bacteria, leaving such 
resistant species as Pseudomonas or Proteus. Weight for weight, or observations 
in vitro indicate that streptomycin or dihydrostreptomycin is bactericidal for 
gram negative bacilli in a higher dilution than either aureomycin or Chloromyce¬ 
tin. This perhaps accounts for the favorable response from the administration 
of one daily injection of streptomycin for infection due to the common gram nega¬ 
tive bacilli not associated with other disease. 

li\Tiile bacterial resistance to aureomycin and Chloromycetin can develop in 
vivo, it does not do so rapidly, or to such a great extent as to streptomycin, 
when bacteriologic cure does not follow therapy. Lilce other antibacterial agents, 
failure is likely to occur if infection is associated with other urologic disease. 

The flora of xmcomplicated, chronic, nonspecific prostatitis, as a rule, arc quite 
highly sensitive in vitro to aureomycin and Chloromycetin. Yet, in the few 
instances where these agents have been used, the results have not been very 
encouraging. This is comparable to penicillin therapy for chronic prostatitis. 

We believe that aureomycin and Chloromycetin arc two additional drugs of 
great value but alone are not sufficient to eradicate the more resistant organisms 
such as Pseudomonas and Proteus. It is here that it might be well to combine 
one or the other with streptomycin or one of the sulfa drugs, perhaps gantrosan. 
Combination with penicillin would seem logical in the presence of mixed or 
resistant coccal infections, for the additive effect, at least, if not synergistic. 

I was glad to hear Dr. Carroll's report of a favorable response of Reiter’s 
disease to aureomycin. Recently we have administered chloromycetin to a patient 
wth typical abacterial pyuria. The result was more dramatic than formerly to 
mepharsen. Very lildey, aureomycin would have been equally as effective. 

Our teclmique for in vitro tests of sensitivity differ somewhat from that of 
Dr. Carroll and his co-workers. We make the inoculations onto solid medium 
containing the test drug, and titrations are assayed according to the dilution with 
bactericidal effects. 

It was found that E. coli and B. Friedlander were more sensitive to chloromy¬ 
cetin than was A. aerogenes and all more resistant to aureomycin, but within 
the range of possible therapeutic efficacy to both drugs. Pseudomonas and Proteus 
were more resistant to both than the above species. Pseudomonas as a rule was 
more sensitive to aureomycin than chloromycetin. Proteus vulgaris (the more 
common Proteus) and P. morganii were more sensitive to chloromycetin. How¬ 
ever, the one strain of P. mirabilis was more sensitive to aureomycin. 

690 
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The gram positive groups such as streptococci, staphylococci and diphtheroids 
were in general more sensitive to aureomycin and Chloromycetin than any gram 
negative bacilli. 

The following three methods of choosing an antibacterial agent are in the 
order of efficacy: 1) direct inoculation of urine, exudate or culture on to media 
containing various antibiotics; 2) isolation and identification of offending bacteria 
and the selection of antibiotics known to be most effective for particular species; 
3) gram stain of sediment to divide into gram negative bacilli, gram positive 
cocci, or mixed. 

Dn. Samuel A. Vest (Charlottesville, Va.): Within a very short span of time 
three new antibiotic agents, Chloromycetin, aureomycin and polymyxin, all 
having comparable antibacterial spectra, have become available for use against 
infections due to gram-negative organisms. Polymyxin enjoys an advantage over 
the other two in being the most effective agent currently available against 
Pseudomonas aeruginosa or Pyocyaneus infections. On the other hand, it has 
the disadvantage of not being absorbed from the gastro-intestinal tract like 
streptomycin and requires periodic parenteral injections spaced throughout the 
day. This mode of administration necessitates hospitalization. Until the advent 
of these three chemotherapeutic agents we were currently scraping the bottom 
of the barrel for new and effective antibiotic substances. This was the result of 
the general development of bacteria resistance to all available chemotherapeutic 
agents thus making imperative the necessity for the development of new 
agents with which to attack infections. 

The polymyxins are a series of very closely related chemical substances ob¬ 
tained from the growth of a soil bacillus. These compounds are interesting in 
that they ate basically polypeptides with amino acid constituents. According 
to slight chemical differences these polymyxins are termed, A, B, C, D, E, etc. 
There are evidently different strains of this bacillus which produces slightly 
different chemical substances. The antibiotic material extracted from the growth 
of this bacillus in England was originally knoTO as Aerosporin. It was probably 
more bactericidal than the Polymyxin B and E, which are the substances reported 
by Drs. Pulaski and Rosenberg, but the original Aerosporin or Polymyxin A was 
probably more toxic. In looking over the development of polymyxin one can safely 
assiune that the final substance in this category of drugs has not yet been foimd, 
and it is highly probable that the toxic elements will sometime in the future 
be eliminated. The surgical research unit at Brooke General Hospital affords 
excellent facilities for clinical and laboratory study of the problems related 
to surgical infection and continued study by qualified groups such as headed by 
Major Pulaski is necessary before such drugs can be placed in the hands of the 
average physician for routine clinical use. This work, therefore, has an excellent 
background from a standpoint of the character of the work and integrity of the 
observations. 

The results obtained from polymyxin therapy, as reported in this paper, are 
splendid. Whether this ratio of 10 good results, 7 doubtful and 3 failures’will 
continue to hold over a large series of cases remains to be seen. It is also hoped 
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that bacteria will continue to show a reluctance to the development of resistant 
strains when the use of this drug becomes more widespread. It is of great interest 
that polymyxin is ten to one hundred times more effective than streptomycin 
when used against the rather restricted but susceptible organisms in test tube 
experimentation. 

We have had polymyxin available for appro.viraatcly 12 months in our de¬ 
partment but hav'e not used it for two reasons. The first was because of its known 
toxicity, and the second was that other agents have held priority in our restricted 
number of cases. At the same time we carried out a number of in vitro sensitivity 
determinations in urinary tract infection and these in general agree with those 
of Drs. Pulaski and Rosenberg and other workers with one striking exception. 
For an example, in 10 cases of gram-negative urinary tract infections 9 were 
extremely susceptible and sensitive to polymyxin while one was resistant not 
only to polymyxin but to all other available chemotherapeutic agents both in 
vitro and in vivo. We were surprised to find, however, in 2 cases, one a nonhemo¬ 
lytic streptococcus, and the second a Beta hemolytic streptococcus, that they 
were both extremely sensitive to polymyxin. In fact, both were sensitive to .01 
mg. per cc. 

It is unfortunate that there is evidence of nephrotoxicity and neuroto.xicity 
following polymyxin therapy in man, but it is hoped that these toxic agents 
maj' be eliminated from future preparations of the material. Up to the present 
time these observations have seriously limited its clinical usefulness. It is for 
this reason that polymyxin cannot be placed in the hands of the average physician 
for routine use. In early animal experimentation the nephrotoxicity was divided 
into two separate chemical factions. One produced an antidiuretic effect but 
this has apparently never been observed in man. The other was a so-called 
“kidney damaging effect” and it is this that has been observed by Drs. Pulaski 
and Rosenberg. They mention tubular injury to the kidney, but I would like to 
ask them how they arrive at the conclusion that the tubule is the point of injury 
just because the urine shows albumin, red blood cells, white blood cells and a 
few granular casts. It seems to the writer that such findings indicate a more 
general injury to the entire nephron beginning at the glomerular membrane. 

Another point that this paper raises in question is the development of any 
products of bacterial metabolism which would inhibit the bacterial activity of 
polymyxin. Are there such substances produced by resistant strains? From a 
purely theoretical standpoint, polymyxin should not be the ideal antibiotic in 
urinary tract infections because studies to date have shown that it is excreted 
in the urine in an anactive biological form. It is also evident from early experi¬ 
mentation that the effect of this substance is bactericidal in nature and not 
bacteriostatic. The advent of these drugs brings up the very intrigumg possibility 
of new therapeutic synergism, and it is probable that the combination of various 
drugs may be more effective in smaller and less toxic doses than is possible with 
a single agent. I wonder if Dr. Rosenberg has had any experience so far m this 

fxolcl? 

The authors have wisely pointed out that polymyxin, like all other agents. 
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is ineffective wheD there ere complicating factors such as obstruction, calculi, etc., 
in various parts of the urinary tract. We must continue to stress in our teaching 
that no Imown antibacterial agent ivill be affected without the application of 
well established surgical principles. The availability of so many new drugs makes 
it imperative that careful bacteriologic studies be done on all urinary tract 
infections. From a scientific and practical standpoint as well the organisms should 
be isolated and identified and, if possible, they should be tested both qualitatively 
and quantitatively as regards sensitivity to these various antibacterial agents. 

The writer wishes to thank Drs. Pulaski and Rosenberg and the other authors 
for their splendid contribution that they are making to a field, which we will 
find so useful to all of us. 

Dr. Henhy A. R. Kreutzmann (San Francisco, Calif.): It is somewhat diffi¬ 
cult for the average urologist to evaluate the effectiveness of Chloromycetin. 
In the first place, it has been made available for only a very short period of time 
and, in the second place, the cost of this drug is prohibitive to most patients. 

It is usually by grants to investigators, such as Dr. Chittenden and his col¬ 
leagues, that we are able to obtain definite information on a large series of 
earefully controlled patients for a sufficient period of time to draw any con¬ 
clusions. 

Many interesting observations are noted in their exceedingly honest report. 
Their classification of results as: controlled, improved, or unimproved, is an 
excellent one and should become standard. 

Their assertion that almost 75 per cent of the patients showed mixed ooccal 
and bacillary forms and should be treated with' multiple antibiotic or chemo¬ 
therapeutic measures, is of great value. 

Dr. Redewill also realizes that a mixed infection may be present and that more 
than one bacteriostatic agent must be administered simultaneously. 

Too often in the past we have been prone to consider the predominant organ¬ 
ism as the causative agent and the secondary organisms as contaminants. No 
doubt, if the methods advocated by both authors are followed, better results 
will be obtained. 

We were greatly interested by Dr. Redewill’s explanation on the sudden 
development of acute epididymitis. 

In 1937 we reported the results of simultaneous cutures of bladder urine and 
excised vasa in 100 patients. Our work showed that no vasal infections were pres¬ 
ent if the urine cultures were sterile, even though one group was composed of 
patients with chronic prostatitis. 

However, in 20 men who had infected urine and had undergone repeated 
instrumentation, 40 per cent of the cultures from the vasa were positive. 

In another series of patients with infected urine who had never been instru¬ 
mented, the cultures from either one or the other vasa was positive in 20 per cent 
of cases. 

Our findings were considered positive only in those cases in which the cultures 
from the bladder and the vasa were identical. 

Therefore, in the presence of a bladder infection, there is always the possibility 
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of acute epididpnitis developing, either through direct continuity or, as explained 
by Dr. Redewill, as a result of sudden reflux. 

Dr. Chittenden and his associates have used Chloromycetin in every conceivable 
type of urinary infection, while Dr. Redewill has limited his investigations to 
infections of the epididymis. Their results, however, are comparable. The one 
factor in -which they differ, and in which we also are not too certain, is the daily 
dosage to be administered and for how long a period of time the drug should be 
continued. 

We have used Chloromycetin in a number of patients with cystitis associated 
with chronic prostatitis. Not only did the bladder become free of infection, but 
to our great amazement, we found, as did Dr. Redewill, that the prostatic secre¬ 
tion showed only an occasional pus cell. However, it is too soon to say whether 
these results are permanent. 

In one case of acute nonspecific epididymitis the pain and fever disappeared 
in less than 36 hours, and resolution continued even though only 6 gm. were 
given over a period of 3 days. 

Of all the antibiotics, Chloromycetin appears to be the least harmful. We have 
given patients large doses over long periods of time. For example, one man 
received 63 gm. in 3 weelcs without any ill effects whatsover. 

Therefore, we have not hesitated to use this antibiotic in a number of cases 
of clironic pyelonephritis in children where urological examination showed no 
gross pathological changes and with good results. 

We have administered up to 2 gm. every 24 hours in cliildren, with no ill 
effects. 

These were patients in whom other types of therapy had been tried unsuccess¬ 
fully. 

From our e.xperience, we have learned that the advantages of Chloromycetin 
are: low to.xicity, minimal side reactions, and the fact that it can be administered 
by mouth. 

Both of these excellent papers have presented a new antibiotic which, in time, 
will take its proper place along with our other drugs, and play an important 
role in combating bacillary urinary infections. 

Du. GL.VRENCB G. BA.NT)nEu (New York, N. Y): I have been enormously im¬ 
pressed by this symposium, and no doubt all of you have been equally en¬ 
lightened. I will confine my few remarks, however, to the presentation of Dr. 
Grayson Carroll on the subject of aureomycin. 

For some time I have been privileged to conduct some clinical investigations 
under the aegis of Dr. Walsh McDermott of CorneU University Medical School 
in New York. I have concentrated my attention upon the utilization of aureo- 
mj’^cin in the resistant gram-negative bacillary infections of the urinary tract, 
especially on E. coli. We have found that aureomycin is singularly useful. 

However, not infrequently there is a secondary infection wWch actually 
overgrows the original infection, especially is this true of Bacillus proteus. 
In such cases we are presented with a considerable problem. Aureomycin is 
absolutely ineffective, we have found, against infections due to B. proteus. 
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However, combining dihydrostrcptomycin with the aureomycin has enabled 
us to eliminate the dual infection at one and the same time. 

A word of warning about aureomycin therapy is advisable. Aureomycin will 
sterilize the urine of individuals infected with E. coli and some other gram-nega¬ 
tive organisms but, after the drug has been discontinued, frequently the ori^nal 
infection will recur, even after sterile cultures have been obtained. 

Under these circumstances, we have concluded that it is advisable to continue 
aureomycin in doses of 250 mg. 4 tunes a day, for a period of 2 weelcs following 
a week of negative urine cultures. 

Despite high concentrations of aureomycin in the blood, recurrences will 
be observed, and have occurred with a fair degree of regularity. 

Relative to the ill effects of aureomycin on the gastro-intestinal tract, I cer¬ 
tainly know that it is not pleasant to take and, while it is not essentially toxic, 
it is certainly disagreeable. Most patients complain of the gastric irritability 
during the first 48 hours of administration. Nausea and loss of appetite are 
regularly noted, but these minor symptoms soon disappear. 

If, as has been suggested by Dr. Carroll, and no doubt most of you have 
followed his suggestion, Amphojcl or Gelusin are employed as adjuvants, the 
effect of aureomycin is somewhat diminished. 

Several of our patients, one a doctor, and he was the first one to call our 
attention to this mode of administration, have taken 250 mg. or even 500 mg. 
(two capsules), of aureomycin submerged in a small amount of white vaseline 
with a result that no gastric distress has been encountered and the antibiotic has 
been desirably effective. 

The possibilities of Chloromycetin being employed as an effective therapeutic 
agent against gram-negative bacillary urinary infections impresses me very 
much. However, I am not prepared to report my experiences with this new 
antibiotic. I believe that it may prove to be an even more effective agent and 
surely a better tolerated form of medication in the types of infection which 
have been so admirably discussed by Dr. Grayson Carroll. 

Dn. Francis H. Redbwill (San Francisco, Calif.): Gentlemen, you should 
not sell the combination streptomycin with promizole short. That combination 
was used by Dr. Lincoln in Bellevue Hospital, New York with remarkable results 
in acute meningitis. Even at Molokai, Hawaii, the combination has been curing 
up so many lepers, they are thinking of closing the leper colony. So that speaks 
very highly for streptomycin and promizole. 

Dr. Irvinq Simons (New York, N. Y.): I wish to congratulate Dr. Grayson 
L. Carroll on having been able to sterilize, even in this small series, 35 of 48 cases 
of infected urine by means of this new antibiotic, aureomycin. 

Some of the investigators said certain things which I did not quite understand- 
their findings do not agree at all with ours. Having examined at random the urine 
of 174 patients on the neurological service of about 600 beds at the Goldwater 
Memorial Hospital, Welfare Island, N. Y. City, quite different figures were 
reported by our Department of Bacteriology (table 1). 

In the first place, in these 174 cases examined, you will notice that there were 
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single infections in 89 and double infections in 33, which was quite the opposite 
of what was stated as being found by one of the investigators; in other words, 
he found singly infected urines in 25 per cent and doubly infected urines in 75 
per cent of his series, which incidentally was not very large for statistical purposes. 

We found in these very advanced neurologic derelicts, all of which probably 
had neurogenic bladders, single infections in a very great preponderance of the 


Tabi.e I, Incidence of infection in the uti/ie in a series of i74 neurologic coses 


Uninfected cases. . 

Single infections: 

B. coli. 

52 

25 

24 

22 

S 

7 

2 

Staphylococcus aibus. 

B. proteus. 

Staphylococcus aureus. . 

B. diphtheroids . 

B. pyocvaneus . 

Streptococcus (nonhemolytic)... i 

. ... i 

Total single infections. j 

1 S9 

i 

Double infections: 

1 

B. coli and B. proteus 

i 6 

B. coli and Staphylococcus aureus 

i 3 

B. coli and Staphylococcus aibus . 

3 

B. coli and B. pyocyaneus. 

! 1 

B. proteus and Staphylococcus aibus. 

4 

B. proteus and Staphylococcus aureus . 

1 

B. proteus and B. diphtheroids ... . 

2 

B. proteus and B. pyocyaneus . . . 

1 

Staphylococcus aibus and Staphylococcus aureus. 

3 

Staphylococcus aibus and B. pyocyaneus. 

2 

Staphylococcus aibus and streptococcus (nonhemolytic). 

1 

Staphylococcus aibus and B. diphtheroids. 

1 

B. diphtheroids and Staphylococcus aureus. 

4 

B. diphtheroids and micrococcus tetragcnus. 

I 

Total double infections:. . 

33 

Total infected cases treated. 

122 


cases, namely, 89 out of 122 cases. And incidentally 52 of the series of 174 cases 
had sterile urines. 

You will notice that in the 89 singly infected urines B. coli was found 25, 
Staphylococcus aibus 24 and B. proteus 22 times (a total of 71 times). That, of 
course, w^ouid give a rather gloomy outlook for therapy by antibiotics, as stated 
by these investigators, as they stated that antibiotics were not very efficacious 
fiff ains t gram positive cocci and especially against B. proteus. 

^Incidentally, these Staphylococcus aibus infections were not infections with 
an occasional coccus, but urines profusely infected with cocci. I think that m 
many instances investigators catheterize patients and send a little urine to the 
laboratory and it stands around for a good many hours before the bacteriologist 
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inoculates media with it. We, that is I, because all of this work was done by ino 
personally, inoculate our culture tubes of solid media just after the urine is 
drawn, so that it arrives at the laboratory already inoculated, and is not allowed 
to overgrow and give a result which is undependable. 

You will notice that 21 cases of Staphylococcus albus were found; these were 
not just one or two colony infections; they showed 30 or -10 colonies to the drop 
of urine. 

I do not quite understand why the new antibiotics to which we have trans¬ 
ferred our interest will not eradicate organisms that we have already been able to 
eradicate with well Icnown drugs. Mandelamine eradicates B. coli almost as well 
as it does Staphylococcus albus, which latter, as a rule, is either very quickly 
eradicated, in about weelcs, or else takes a very long time. 

In lantern slide 2, we analyze 3fl cases of infected urines which we wore able 
to sterilize by means of mandelamine (not an antibiotic); these results are used 
merely tor comparision and they were most difficult coses, neurogenic bladders, 
probably the most difficult of all genito-urinary cases to sterilize. Grouped with 
32 cases which we could not sterilize, after what we considered to have been 
treatment a sufficient length of time, we have a series of 68 cases (not counting 
32 more cases insufficiently treated, but still under treatment.) 

In this series of 36 sterilized cases we were able to eradicate all sorts of organ¬ 
isms, even gram-positive coci and B. proteus, in both of which types of infection 
the antibiotics are said to have little therapeutic value. I do not want to give the 
impression that if wo are presented with a series of 100 cases of infection with 
B. coli, the drug mandelamine will eradicate every one of them. But the drug 
mandelamine will eradicate some of every organism in our bacteriological list, 
such as B. pyooyaneus, B. coli, and Staphylococcus aureus; and even Staphylo¬ 
coccus albus and B. proteus rather easily. 

In regard to the report on the investigation of Chloromycetin* I read it rather 
carefully. It is based on the treatment of 50 cases, all of which are abstracted. 
I was, however, unable to make up my mind whether to discuss it or not, because 
in many of the cases, in addition to treatment with Chloromycetin, several 
medicinal agents were used, such as streptomycin etc., and even mandelamine. 

In our own series we were able to report urinary sterilization in 36 (52.9 per 
cent by means of mandelamine; 32 were considered failures (47.1 per cent) in 
the series of 68 cases, thoroughly treated. In addition there are 32 cases still 
under treatment, which may change the percentages slightly. When we report 
sterilization (“cure”) we merely mean that after sufficient treatment we obtain 
two negative urinary cultures about 2 or 3 weeks apart. Some of the sterilized 
cases relapse, if re-cultured once a month for about a year, but some of them 
do not. 

In closing may I say that urinary sterilization by means of mandelamine is 
a very easy, painless and inexpensive method of therapy. However, in case of 
failure, we shall be glad to use the newer antibiotics presented here, but not at 
first. 


hv T "S® Treatment of Bacillary Urinary Infections with Chloromycetin ” 

ii'^November. ^timpert will be pffid 
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BACTERIAL ENDOCARDITIS FOLLOWING SURGERY 
PARTICULARLY SURGERY OF THE 
URINARY TRACT! 

EUGENE F, TRAUT and C. 0. MILLER 

Endocarditis is an inflammation of the lining of the heart, including the sur¬ 
face of the valves, and often affecting such associated arteries as the aorta, 
ductus arteriosus and coronaries. The causal organisms can usually be found 
in the endocardium or the circulating blood. Abacterial forms also occur. The 
commonest e.xample of endocarditis unaccompanied by a demonstrable blood 
stream invasion is rheumatic fever. 


ETIOLOGY AND PATHOGENESIS 

Bacterial endocarditis results from the localization of bacteria on the valves, 
the lining of the heart or the adjacent vessels. Bacterial invasion of the blood 
stream is commoner than ordinarily suspected. It is well recognized during 
pneumonia, furunculosis and gonorrhea, and accounts for metastatic infections 
in the joints, hopes and meninges. Less appreciated are transient bacteremias 
during acute upper respiratory infections and infections of the urinary tract.- 
Indicating the fairly easy accessibility of bacteria from the environment to the 
body’s tissues is the permeability of the mucous membrane of the gastro-intes- 
tinal tract, B. prodigiosus having been recovered from the blood after feeding 
it with a meal. 

Bacterial invasion of the blood followed by endocarditis has been recognized 
following surgeiy of infected tissues particularly of the gums or tonsils. Habein 
and Kretschmer have briefly referred to the possibility of endocarditis after 
urinary surgery.® Streptococci have been isolated from the blood stream in 75 
per cent of tooth e.xtractions.!* ® Even manipulating an infected tooth may 
release bacteria into the circulation. I have been able to confirm the presence 
of bacteria in the blood, usually green or indifferent streptococci subsequent 
to tooth e.Ytraction and after tonsillectomy. Even a fracture or an automobile 
accident may set off an endocarditis in susceptible individuals.® The circulating 
organisms during acute infections and after surgery vary greatly in cultural 
characters as well as in virulence. 

In acute malignant and necrotizing endocardial inflammation the pneumo¬ 
coccus is most frequently found. Other common invaders are hemolytic strepto¬ 
cocci, staphylococci and gonococci. Fungi, including yeasts and actinomyces, 
have been recovered from the blood and endocardial vegetations. The type of 


Am. 


* Read at meeting of Chicago Urological Society January 21, 19-18. 

* Held, I. W. and Lieberson, A.: Pathogenesis of subacute bacterial endocarditis. 

^“i^Habein! IL C.Tnd Kretschmer, H. L.: In discussion of prostatic aurgery and heart 
disease (paper by Kretschmer and Butler). J. A.M. A.,136:_441, IJia. „ 

< Okell, C. C. and Elliott, S. S.: Bacteremia and oral sepsis. ’iooq ' 

‘ Elliott, S. S.: Bacteremia and oral sepsis. Proc. Royal Soc. Med., 3J. 741, iJda. 

« Middleton, W. S. and Burke, M,: Streptococcus viridana endocarditis lenta. Am. J. 

M. Sci., 198: 301, 1939. 
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bacteria does not necessarily determine the clinical course nor the severity of the 
pathological change. Streptococcus viridans has been repeatedly observed as 
the infecting organism in fulminant endocarditis and Streptococcus hemolyticus 
has been associated with lingering, subacute cases.' 

In a small percentage of endocarditidcs apparently clinically and morpholog¬ 
ically identical with the bacterial cases blood cultures are repeatedly sterile. A 
bacterium of low virulence, Streptococcus viridans, is the organism most com¬ 
monly isolated from the blood in endocarditis. 

Apparently bacteria may lodge on or in a previously normal valve. Such 
bacteria are usually of the more virulent varieties and produce marked tissue 
destruction. The mechanism of localization is variously c.\plaincd. Writers, 
especially the English, support the existence of preformed capillaries in normal 
valves of adult hearts. Forbus accepts the concept of capillaries in normal 
valves and involvement of normal leaflets by bacteria.* Probably bacteria can 
not multiply in the blood stream. The antibody titer in the blood rises and limits 
the bacteria to fixed tissue.* Another immune response is the development 
of largo mononuclear cells in the affected valves. These cells are cytophagic and 
engulf bacteria, introducing the organisms into the valvular structure. Plate¬ 
lets may accumulate on valve surfaces and form thrombotic deposits, which serve 
to fix circulating organisms. 

Subacute endocarditis always develops in a previously deformed endocardium. 
The deformity is that most often associated with an inactive or sometimes with 
even an active rheumatic valvulitis. In late adult life or in the elderly the 
localizing deformity may be an arteriosclerotic thickening or roughening. In 
a few the predisposing lesion is the result of luetic mesaortitis. Congenital 
lesions such as a patent ductus arteriosus, a septal defect or bicuspid aortic or 
pulmonic valves are predisposing factors more important in youthful subjects. 
Rheumatic endocarditis may be the underlying lesion even when arteriosclerotic 
or luetic changes are obvious. A positive serology associated with bacteremia 
does not always mean that the endocarditis has located on a syphilitic cardio¬ 
vascular defect. 

The cardiac deformities: rheumatic, arteriosclerotic, luetic or congenital, are 
presumed to act either by mechanically changing the blood flow in such a way as 
to spray an area of the heart’s lining rvith a stream of bacteria in blood under 
increased force or the deformities may alter the blood flow in a way to increase 
the trauma of valvular closure. According to Nedzel, local tissue ano.xia is the 
ultimate cause common to all the influences predisposing to bacterial localiza¬ 
tion on the endocardium.'* Previously inflamed valve leaflets have blood vessels 
which allow bacteria to lodge by embolization. 

Associated pathologic changes are either cardiac due to the perforation 


J Kelson, S. R. and White, P.D.: Notes on250 cases ot subacute bacterial (streptococcal) 
endocarditisstudiedand treated between 1927and 1939. Ann. Int.Med.,22:40 1946 
WD.iReactiontoInjury. Baltimore: Williams & Wilkins, 1943. ' 
Proc^taffV!;t^iif;o'cir4^^^^^ endocarditis: Pathogenesis. 

1943”.f°‘^*°'’ Experimental Studies. Urbana: Univ. of Ill. Press, 
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of valves or the cardiac septa, or to heart failure. Emboli can damage the heart 
by thrombosing coronary vessels, leading also to abscess of the myocardium or 
coronary arteritis. 

Most embolic phenomena are peripheral. The skin, lung, spleen, brain and 
kidney are common areas of infarction from emboli. 

SY.MPTOMS AND FINDINGS 

The symptoms of endocarditis are not usually cardiac. They are general and 
systemic due to the septicemia. Localized symptoms depend upon the location 
of emboli. 

The sjunptoms of general infection may develop stormily or insidiously. The 
gradual onset characteristic of endocarditis in the elderly, or people otherwise 
weakened, is accompanied by periods of low grade fever and chilliness, weak¬ 
ness, inappetence and sweats. Later the spleen is felt. Petechiae may be 
found especially if the conjunctiva is examined. The fingers and toes may be¬ 
come clubbed. The finger tips are often tender. 

A progressive microcytic anemia sets in. Leukocytosis may be moderate or 
absent. Repeated, careful culturing of the blood may be required to find the 
causative organism. Blood cultures in bacterial endocarditis are positive in 50 
to 75 per cent of cases, depending upon the bacteriological skill employed. 

Symptoms of embolization increase with the advance of the disease. There 
may be chest pain or hemoptysis from emboli in the lungs. Splenic infarcts 
can cause pain simulating pleurisy on the left side. Gross or, more usually, 
microscopic hematuria points to infarct in the kidney. Infarcts in the brain 
may be small, resulting in focal encephalitis or large, producing hemiparesis or 
meningitis. 

Cardiac enlargement, if present, makes the diagnosis of organic heart disease 
inescapable. Changing heart murmurs are characteristic. Congestive heart 
failure occurs in a small percentage. Cardiac irregularity, particularly auricular 
fibrillation, is usually not seen and electrocardiographic studies give negative 
results in most cases. 

DIAGNOSIS 

Fever and malaise in a patient with a heart murmur introduce the possibility 
of endocarditis and indicate the necessity for cultural studies of the blood. 

The signs and symptoms of a generalized infection introduce other systemic 
infections for diagnostic consideration. Endocarditis is mistaken for influenza 
or pulmonary or miliary tuberculosis, rheumatic fever, brucellosis and typhoid. 

The embolic phenomena in the brain lead to diagnoses of meningitis or brain 
abscess. In the elderly, a hemiplegia resulting from cerebral ernbolism is mistaken 
for a cardiovascular accident due to arteriosclerosis or arterial hypertension. 

Infarction of the kidney may be called lumbago, renal calculus or urinary 

tract infection. c i • 

Emboli lodging in the lung give rise to symptoms and signs of pleurisy or 

pneumonia. ^ ..i . • 

Embolization of a coronary artery may be taken to be coronary thrombosis on 

the basis of atherosclerosis. 
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PROOKOSIS 

Formerly rogaiclecl as almost invariably fatal, antibiotic and occasionally 
chemotherapy can sterilize the blood, resulting in almost certain cure, ihe 
outlook depends upon the virulence of the organism, tiio duiation of the proc¬ 
ess, the extent of the associated pathological changes and the obtaining of com¬ 
petent medical care. Perforation of a valve or septum, other metensive valvular 
change or necrosis of portions of the brain are, of course, not reversible. An¬ 
other criterion of possible cure is the susceptibility of the blood-borne bacteria 
to antibiotic and chemotherapy. 

PROPHYnAXis 

Bacterial endocarditis can bo avoided by being aware of the susceptibility of 
individuals stigmatized by rheumatic heart disease, however remote, arterio¬ 
sclerotic changes in the heart lining, syphilitic aortitis or congenital heart lesions. 
We must bear in mind the frequent invasion of the blood by bacteria during in¬ 
tercurrent infections of any sort or following any injiny, accidental or surgical, 
of infected tissue. 

Use of sulfonamide or penicillin before and after surgery, particularly before 
and after incision of presumably infected tissue, is a measure of protection for the 
patient with a heart or aorta stigmatized by rheumatism, arteriosclerosis, lues or 
a congenital abnormality. 

Once a presumptive or oven possible diagnosis of active endocarditis has been 
established or a patient with a heart murmur develops fever, blood should be 
drawn for culture. Penicillin should be started without waiting for the results 
of the blood culture. Penicillin must be used in adequate amounts to control 
the infection as judged by clinical response, sterilization of the blood or accord¬ 
ing to the susceptibility of isolated bacteria. The treatment must be continued 
long enough to insure the elimination of the infection. Physicians must be 
cautioned against stopping treatment too soon. 

lIATERIAn 

Our report concerns 8 patients varying from 42 to 75 years (table 1). One of 
the patients underwent a hysterectomy for Cbromyoma. The other 7 patients 
were men subjected to surgical procedures for urological diseases. There were 
2 transurethral prostatic resections, 1 orchidectomy, 1 urethral stricture dila¬ 
tation, 1 crushing of a bladder stone in a patient with chronic prostatitis, 1 
nephrectomy for pyonephrosis with stone, 1 ureterotomy for nephrolithiasis and 
cauterization of bladder polyps. 

PREOPEBATTVE CONDITION 

All of the patients walked into the hospital. Three were symptomless. None 
had fever. Two patients had had angina on effort. One patient each com¬ 
plained of palpitation, irregular heart beat, shortness of breath and swollen 
ankles. Two gave a history of rheumatic fever and 4 had been told in early 
life that they had heart leaks. Two had hypertension, 7 had murmurs, 5 of 
them diastolic and 5 had enlarged hearts. The spleen was not felt in any. All 
of the 3 having electrocardiographs showed left ventricular strain. 




F. L. Heart lealc Metrorr. Murmurs Hysterectomy Fever, lung Penicillin 2.4 Rheum. H D 

47 consolida- mill. S.B.E. ’ ’’ 

tion, hemop¬ 
tysis, cyano¬ 
sis 
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rOSTOPERATIvn CONDITION 

Fever and other untoward symptoms appeared in all postoperatively, in 1 
cose on the third day, in 2 cases on the fourth day, in 2 cases on the fiftii day, 
in 1 case on the seventh day, in one case on the eighth day. The fever was 
“spiking” in 2 instances. Six caica commenced with chills and sweats. Four 
became dyspneic. lUl had tachycardia. Two patients were noted as pale. 
All (four) of the patients having blood counts had hemoglobin readings below 70 
per cent. In the 5 patients with ieukocyte counts the leukocytosis exceeded 
11,400. The spleen was felt in lease. Petcchiac were noted in 2 patients. The 
diagnosis was recognized oiinically in. only one instance. 

Heart failure was present in 1 patient. The only irregularity noted was 
extrasystoles in 1 patient. None of tho p.atient3 had joint disease. 

In one of the 2 cases not involving hematuria of surgical origin red blood cells 
were found in tho urine. 

treatment 

None of the patients had had penicillin or sulfa prcopcratively. All of the 
patients had received sulfonamide and penicillin as toon as these drugs had be¬ 
come available. 

Five of the 6 patients treated since 1936 tcceivcdsidfonomide. The total quan¬ 
tities ranged from 42 g., to 55 g. per patient at tho rate of 1 g. each 4 hours. In 
only one instance had the blood level been measured. 

Tho 5 patients treated since 1940 had received penicillin. The total units 
given each'patient were 15.6 m'di., 1.8 mill., 30 mill., 2,96 mill, and 28S mill. 
In only one instance had the susceptibility of the infecting organism been deter¬ 
mined. 

Three of the patients reco'iving penicillin obtained fever-free periods inter¬ 
preted as cures and were discharged from the hospital. The fever recurred in 
all and was controlled on resumption of the penicillin in larger doses except in 
only one instrance. In that patient control was apparently obtained in each 
of two courses of penioillin. Each time the penicillin was stopped at the dis¬ 
appearance of fever. The third bout of fever was uncontrolled by larger doses 
of penicUlin and continued until death. 

All patients died from 5 days to 4 months after the surgery. The number of 
days of survival are 5,5, 6,13, 31,40, 71 and 134. Penicillin and sulfanilamide 
were used together in 4 patients. The 3 patients with the shortest survival 
time did not receive penicillin. 

PATHOnOGV 

Autopsy demonstrated ancient rheumatic valvulitis in each case. In 4 the 
superimposed endocarditis was of the acute or ulcerative type. In 4 it was 
subacute, including the 3 cases yielding Streptococcus viridans. In 7 cases the 
superimposed endocarditis involved both the mitral and aortic valves. One 
case showed the vegetations on the mitral valve alone. 

DISCUSSION 

The youngest patient in this group with active endocarditis was 42 years old. 
Only recently has active endocarditis been allotted its real importance in people 
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of zaiddle life and older.” Zeman and Siegal report a woman of 60 years with a 
ureteral obstruction who died of staphylococcus endocarditis 4 days after cystos- 
copic examination.^' 

Held and Lieberson refer to the transient bacteremia following cystoscopy 

Cree^'y presented evidence that water used as irrigating fluid may enter the 
circulation through open prostatic veins during transurethral resection. He¬ 
molysis of red cells results. He treats the transitory bacteremia resulting from 
washing bacteria from the prostate into the venous system by giving penicillin 
and sulfonamide before, during and after resection.” 


SmLMARY 

Seven patients submitting to ui'ological procedures and one to a gynecological 
operation died of bacterial endocarditis within days or months. All had had 
rheumatic endocarditis in early life. Their hearts had compensated for the val¬ 
vular defects and allowed the patients to enter midlife and old age to encounter 
the diseases incident to later life. Seven of the cases had demonstrable organic 
heart disease on admission to the hospital, indeed they could be preoperatively 
recognized as having rheumatic heart disease. None had been given sulfon¬ 
amide or penicillin preoperatively. 

In only 1 of the 8 patients was the postoperative bacterial endocarditis recog¬ 
nized. 

Blood cultures in 5 patients yielded Streptococcus viridans in 3, Staphylococcus 
aureus in 2. Five patients received sulfonamide; 5, penicillin; 4, penicillin 
combined with sulfonamide; and 1, sulfonamide alone. 

In 3 patients treated with penicillin the unrecognized endocarditis had appar¬ 
ently been controlled but treatment had been stopped prematurely. Subse¬ 
quent efforts to control the infection proved unsuccessful. All died. Autopsy 
disclosed bacterial endocarditis in all. 


CASE REPORTS 


Case 1. E. D., a man aged 52, walked into the hospital because of a scrotal 
tumor. He had an enlarged heart with a loud systolic murmur. A testicular 
tumor was removed. The pathological report was chronic epididymitis. Nine 
days later the patient had chills, sweats, and fever. The cause of the fever was 
unlcnown; it disappeared under penicillin and sulfonamide. The patient re¬ 
turned 3 weelvs later with fever, which 14 million units of penicillin did not con¬ 
trol. Endocarditis was unrecognized clinically. Autopsy showed subacute bac¬ 
terial endocarditis engrafted on old rheumatic endocarditis of the mitral and 


aortic valves. 


1‘Traut E F., Carter, J. B. and Gumbiner, S.; Endocarditis in the dderly. To be 
pubuS ingirktrics. AlsoTrant.E. F., Carter, J.B. and Zumbmer ,S.; Clinical aspects 
of endocarditis in the elderly. To be published in Postgraduate Medicine. „ , » 

Zeman, F. D. and Siegal, S.; Acute bacterial endecarditis in the aged. Am. Heart J., 


» Held, I W. and Lieberson, A.: Pathogenesis of subacute bacterial endocarditis. Am. 

c/eevy,' C.^’d^? Hemolytic reactions during transurethral prostatic resection. J. 
Urol., 68: 125, 1947. 
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Case 2. C. H., a man of 75, walked into the hospital with urinary retention 
and a history of angina on axertion. He had hypertension, an enlarged heart 
and a systolic murmur at the apex. A transurethral prostatic resection was done. 
Nine days later ho had fever and a diastolic murmur. Penicillin and sulfon¬ 
amide for 11 days controlled the fever. He was admitted to the hospital 9 days 
later with a spiking fever. Sulfonamide and penicillin did not control the un¬ 
recognized endocarditis. No blood culture was made. Autopsy show'ed acute 
bacterial endocarditis of mitral and aortic cusps, and ancient rheumatic valvulitis. 

Case 3. A woman of 47 wallred into the hospital because of menorrhagia. A 
systolic and diastolic murmur had been recognized years before. Hysterectomy, 
bilateral oophorectomy, salpingectomy and appendectomy were done. Three 
days later fever, dyspnea and hemoptysis developed. No blood culture was 
made. Penicillin had no effect. Endocarditis was unrecognized. Autopsy 
showed vegetative endocarditis engrafted on old rheumatism of the mitral and 
aortic valves. 

Case 4. J. H., a man of 01, walked into the hospital because of renal colic. 
His heart was found to bo enlarged. He had systolic and diastolic murmurs. 
A stone was removed from the ureter. A bladder polyp was cauterized tNvice. 
Seven days later fever, systolic and diastolic murmurs and petechiac developed. 
Sulfanilamide controlled the fever. The patient was readmitted 1 week later 
with fever, leukocytosis and anemia. Penicillin for 5 days dispelled the fever. 
He was discharged after 2 weeks. He was readmitted 2 weeks later. Strepto¬ 
coccus viridans was isolated from the blood. Penicillin and sulfonamide were 
of no benefit. Autopsy showed subacute endocarditis engrafted on healed aortic 
rheumatic valvulitis. 

Case 5. 0. B., a man aged G3, walked into the hospital with acute urinary 
retention, angina and dyspnea on exertion for 16 years. The temperature was 
98.6, pulse 72. The heart was enlarged to the left; systolic thrill and systolic 
and diastolic murmurs were present over the aortic area. The temperature was 
101.4 P on the day that transurethral prostatic resection was done. The patient 
had a chill and a temperature of 105 F later. Staphylococcus aureus was iso¬ 
lated from the blood. Autopsy showed ulcerative endocarditis engrafted on 
calcific aortic stenosis. 

Case 0. J. G., a man of 60, walked into the hospital with prostatic obstruc¬ 
tion. He had had rheumatic fever in childhood and a systolic murmur for 43 
years. The heart was not enlarged. Staphylococcus aureus was found in the 
urine. Fever, chills and petechiae developed 4 days after lithopaxy. Staphy¬ 
lococci were isolated from blood. Sulfa was without benefit. Autopsy showed 
acute bacterial endocarditis engrafted on chronic rheumatic valvulitis. 

Case 7. T. F., a man of 60 years, wallred into the hospital with pain in the 
flank. A large kidney was felt. No heart abnormalities were detected. A 
pyonephrotic kidney with calculi was removed. Fever, chills and delirium de¬ 
veloped 4 days later. Autopsy showed ulcerative endocarditis engrafted on 
ancient rheumatism of aortic and mitral valves. 

Case 8. C. J., a Negro aged 42, walked into the hospital with retention of 
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urine. He gave a history of rheumatic fever and gonorrhea. The heart was 
enlarged. A diastolic murmur was present. Chills and continuous fever de¬ 
veloped 8 days after catheterization. Penicillin and sulfonamide were given. 
He was discharged with a diagnosis of tuberculosis. The diagnosis was changed 
to endocarditis 97 days after onset when clubbed fingers, systolic and diastolic 
murmurs and hematuria were found. Blood culture yielded Streptococcus viri- 
dans. The bacteremia was uncontrolled by 288 million units of penicillin and 
162 g. of sulfonamide. Autopsy showed vegetative endocarditis engrafted on old 
rheumatic mitral and aortic valvuhtis. 

CONCLUSIONS 

Patients with a history of rheumatic fever or with findings of rheumatic, 
arteriosclerotic or luetic deformities of the endocardium or aorta or with congen¬ 
ital anomalies are to be regarded as poor surgical risks. Any surgery involving 
manipulation of infected tissue is to be preceded and followed by penicillin and 
sulfonamide. Signs of infection in such patients following operation should 
suggest the likelihood of bacterial endocarditis. Such infections are to be treated 
adequately as presumptive infections of the endocardium. 

The authors are indebted to Drs. H. L. Kretschmer and R. H. Herbst, and 
J. W. Merricks for contributing 1 case each, and to Drs. R. D. Herrold and J. 
Bailey Carter for helpful suggestions. 

122 jS. Michigan Ave., Chicago 8, 111. 
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OPERATIVE ALVNAGEMENT 

The purpose of this discussion is to present our SnrSa 

detenninaTions as an aid to the management of 

Btudy was initialed with the hope of mmim.zmE "°®P!'=f'^?Lnd showing 
following surgery in patients ordinarily considered poor surgical nsla and showing 
vaiS^eSo"^ weight loss, cardiorespiratory 

vaMed age Our observations are based on 53 blood volume determinations m 

'°T^cfrSSg blood volume may be defined as /otal of the pl^ma 

and the available red cell mass. While these determinations have been employed 
for several decades by physiologists, it is only recently that a me o eo ' 
accurate for general employment ha3 been popularized. Tho 
technique, developed mainly by Gregersen, has made possible the per o 
of these determinations in any well-equipped hospital. The method consis s o 
the eleclro-colorimetrio measurement of tho intensity of tho dye, T-lo- , en 
minutes after it is injected intravenously into the patient, and comparing i 
with a known standard. Tho technique can bo mastered by any competent 
laboratory technician. 

The studies of Lyons, Clarke et al., and others have emphasized the severe 
blood volume deficits existent in individuals chronically ill with cancer, in¬ 
fection, and other debilitating disease. With advanced age the relationship to 
the urological patient becomes obvious. The chronically ill patient with blood 
volume deficit withstands surgical procedures poorly in a manner similar to 
the individual who has undergone blood volume depletion as a result of wounds 
or trauma; both constitute excellent candidates for shock and delayed con¬ 
valescence. 


nEsuurs 

The 53 blood volume determinations carried out on the 40 patients of this 
series were performed between April 1 and July 18,1948. Since patients included 
in this series, in the majority, were selected because, clinically, they appeared 
as poor surgical rislcs, a review of the type of case is indicated. 

The age distribution is shown in table 1. The youngest patient was IS and 
the oldest 95; the average age was 62.5 years. 

Associated disease conditions are shown in table 2. The predominant groups 
are those frequently encountered with the changes of senility. 


> Read at annual meeting of South Central Section, American Urological Association, 
St. Louie, Mo., October 26,1948. 
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The presenting urological condition of these patients is sho\vn in table 3. 
Thirty of the cases were clinically diagnosed as benign prostatic hypertrophy; 
3, prostatic carcinoma with metastases; 3, carcinoma of the bladder; I, poly¬ 
cystic kidney disease; I, bacteremia with a left perinephric abscess and pelvic 
abscess secondary to an undiagnosed ruptured appendix; 1, renal tuberculosis; 
and, 1, horseshoe kidney with bilateral hydronephrosis and clinical anemia. 

Table 1. Age dislribulion 

I NO. CASES 


10-19 I 

20-29 2 

30-39 2 

40-49 _ 


50-59 10 
60-69 11 
70-79 10 
80-89 3 
90-99 1 


Table 2, Asaocialed diaeasee 


1. Arterioaclerosifl, aevero.21 

a. Hyperteosivo heart cUscobo with cardiac inaufScicncy. 9 

b. Cardiac and or allergic asthma.. 

c. Chronic auricular fibrillation. o 

2. Cerebral vascular accident. 2 

3. Syphilis. 3 

a. Neurosyphilis with optic atrophy....1 

b. Tabes. 1 

0 . Aneurysm. 1 

4. Pulmonary. 3 

a. Bronchitis with bronchiectasis. 1 

b. Emphysema, severe. 1 

c. Emphysema, severe with spontaneous pnoumothora.x. 1 

6. Others: 

a. Cervical fracture with Browu-Sequard syndrome. 1 

b. Parkinsonianism.3 

c. Diabetes.2 

d. Hypothyroidism. 1 

e. Duodenal ulcer. 1- 

f. Bacteremia, with pelvic and perinephric abscess.1 


Weight loss is likewise shown in table 3. The 30 patients with benign prostatic 
hypertrophy lost on an average 15.4 pounds; the range was 0 to 60 pounds. The 
3 patients with prostatic carcinoma and metastases averaged 45.3 pounds 
loss. The three patients with carcinoma of the bladder (Broders’ grade 2 and 3) 
averaged 27.6 pounds loss. The one patient with bacteremia and perinephric 
and pelvic abscesses showed a decline in weight over a 4 month period from 
122 pounds to 82 pounds. The case of polycystic disease, with severe hyper¬ 
tension and mild azotemia, showed a weight loss of 10 pounds. Weight variations 
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constitute the basis for blood volume deficit calculations. The ^yeight prior to 
the onset of illness is accepted as the patient’s normal except in instances of 
marked obesity or asthenia where standard tables for age, height and weight 
are used. 

The average blood volume deficit in the patients with benign prostatio hyper¬ 
trophy was 12G3 cc., or 18 per cent of the normal blood volume. The spread was 
from a normal blood volume in five instances to a deficit of 3790 cc or 47 per 
cent—the lowest in the series (table 3). The average blood volume deficit for 
the 3 cases of prostatio carcinoma was 1933 cc or 31 per cent deficit; the 1 case 
of polycystic disease was interesting from the standpoint that there was a 3000 co 
or 34 per cent blood volume deficit. The deficit for cases of bladder carcinoma 
is not valid because these patients had been losing blood, and, in all instances, 
replacement therapy was being given. 

Weight loss was not constantly indicative of the blood volume deficit. There 
were eight (20 per cent) patients with abnormal blood volume deficits, averaging 


Table 3. Diagnosis, weight and blood volume varialiona 


TYTZ Of CASS 

NO. or 

CASKS 

WEiccn 

LOSSKANCX 

AVKBACE 
WKicnr LOSS 

^ &LOOO DU tax KANCS 

AVKKACB SLOOO 
voLvux Dzncit 

Baniga prostatio hyper¬ 
trophy 

30 

j 

/ft*. 

O-GO 

15.4 

i 

1 0 CC to 3790 cc 

1263 CO (18%) 

Prostatio carclooma with 
Mctastosca 

3 

35-5S 

1 

45.3 

1300 CO to 2750 co 

1033 cc (31%) 

Carcinoma of bladder 

3 

7-i8 

27.0 

500 cc to 1400 CQ 

000 cc (17%) 

Polycystic kidney dis¬ 
ease 

1 

10 

10 

— 

3000 cc (31%,) 

Miscellaneous 

3 

•pqo 

16 

650 cc to 1740 cc ' 

1313 cc (20%,) 


30 per cent, who apparently had lost no weight. On the other hand, a very small 
weight loss may be associated with a large blood volume deficit. For example, 
the patient with polycystic disease showed a 10 pound weight loss with a cal¬ 
culated blood deficit of 3000 co. In only 1 case in the series was weight loss 
noted and no blood volume deficit found. Diminution in blood volume was 
usually associated with weight loss. 

There was no constant relationship between the blood volume and red blood 
cell counts, hematocrit, and hemoglobin determinations, the customary lab¬ 
oratory procedures employed in determining the status of the urological patient 
prior to surgery. This constitutes a striking revelation and is illustrated by the 
data on the following case: A well-developed, well-nourished white man, aged 
66, on whom a suprapubic prostatectomy was subsequently performed showed 
the following laboratory findings; hemoblogin, 16.5; hematocrit, 46; red blood 
cells 5,200,000; plasma proteins, 7.7 gm.; blood urea nitrogen, 13 mg./O/O. The 
patient had a blood volume of only 69 per cent of his expected normal. 
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High normal hematocrit still may mask a blood volume of 75 per cent or less. 
In these cases there were 22 per cent with a hematocrit less than 40; yet 75 per 
cent of all patients studied had blood volumes 70 per cent or less. Of the 22 per 
cent with a hematocrit lower than 40, one-third had blood volumes above 90 
per cent. In 78 per cent of the initial examinations the hematocrit was above 
40 (range 41 to 55) and the actual blood volume varied from 60 to 100 per cent 
of normal. 

In the 36 operative procedures performed on these 40 patients, spinal anes- 
tiiesia ydth procaine or pontocaine was used on 31 cases, caudal in 2, ether 
inhalation in 2, and sodium pentothal in 1 case. In only 2 instances did the blood 
pressure drop or pulse rate rise appreciably, both while the patients were under 


Table 4. Operative procedures 


TYPE OF StTEGESY 

NO. 07 CASES 

C054PLlCATt0N3 

(rosT-op) 

Transurethral resection. 

23 

1 death; 3 postoperative hemor¬ 
rhages on 6th, 14th and 20th 



days 

Retropubic prostatectomy. 

3 

None 

Bilateral orchiectomy. 

Suprapubic cystostomy withimplanta- 

2 

None 

tion of radon. 

1 

Died on 23d p.o. day (cardiac 
failure) 

2-stage suprapubic prostatectomy. 

1 

None 

l-stage suprapubic prostatectomy. 

Bilateral nephroplasty and sympa- 

1 

None 

thectomy. 

Cystectomy (total) with cutaneous 

1 

None 

ureterostomy. 

PyelopJasty-heminephrectomy and 

1 

None 

1 

nephropexy. 

Nephrectomy and injury to inf. vena 

1 

None 

cava. 

Drainage, perinephric abscess and pel- 

1 

None 

vie abscess (postappendiceal). 

1 

Pelvic abscess requiring further 
drainage 


spinal anesthesia. One patient was a 35 year old man with a calculated 2000 co 
(26 per cent) blood volume deficit who had not had replacement therapy. The 
other patient was a 73 year old man undergoing retropubic prostatectomy. The 
blood pressure fell when the Trendelenburg position was assumed, though the 
pulse rate remained unchanged; the blood pressure returned to normal after 
100 cc whole blood was infused and remained normal throughout the remainder 

of surgery. l i. j i 

The other 34 operative procedures were performed on patients who had cal¬ 
culated adequate blood replacement. In these, the operative course was smooth 
and uncomplicated with one exception. A 95 year old arteriosclerotic, hyper¬ 
tensive patient was given 2000 cc of whole blood over and above his calculated 
blood volume deficit preopcratively. Under spinal anesthesia a transurethral 
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prostatio resection was done, with blood transfusion begun early in surgery. 
The surgical procedure was completed without difficulty. However, on returning 
to the ward the systolic blood pressure rose to over 300 mm. Hg., and profuse 
hemorrhage ensued. Suprapubic cystostomy with packing of the prostatio fossa 
was necessary. Anuria and uremia followed and death occurred on the fourth 
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ADDITIONAL REMARKS 


AHESTliETJC AHD MEDlCATlOH 


supplehemtart AHESTHET 


Transurethral resection Prostate 


PiQ. 1. Case 8. White mati aged 63; fracture of C-6 and 7 with Brown-Sequard syndrome; 
30 pounds’ weight loss. Heplacment 1100 cc. 


postoperative day. It is conceivable that transfusions in excess of the calculated 
normal blood volume may have resulted in this unsatisfactory termination. 

Delayed complications (table 4) included three postoperative hemorrhages, 
occurring on the sixth, fourteenth, and twentieth days after transurethral re¬ 
section. Of these, that on the twentieth postoperative day, occurring in a 60 
year old, blind white man with neurosyphilis and hypertension, was severe, 
the patient returning to the hospital in mild shock. One patient, a 74 year old 
man, died on the twenty-third postoperative day following suprapubic im¬ 
plantation of radon for grade III bladder carcinoma. He had hypertensive heart 
disease, and death was attributed to cardiac failure. 
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TYPICAL CASES 

With the exception of the 2 cases previously mentioned, one with a calculated 
deficit of 2000 cc ivithout replacement and the 95 year old patient with over- 
replacement, the operative course in all instances was remarkable smooth. The 
following brief case summaries are considered typical: 

Case 8. A 65 year old white man sustained a compression fracture of C 6 and 
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Fig. 2. Case 28. White man aged 54; severe parkinsonism; bedfast for 1 year; arterio¬ 
sclerotic heart disease with congestive failure. Initial blood volume S3 per cent of expected 
normal; replacement 4000 cc. 

C 7 with resultant Bronm-Sequard syndrome. Wliile undergoing treatment for 
f^bis injury, obstructive symptoms of prostatism developed, necessitating pros¬ 
tatic resection. This patient had lost 30 pounds’ weight during hospitalization of 
approximately 3 months. The blood volume determination revealed a shortage 
of 1100 cc (20 per cent), which was corrected. Transurethral resection was per¬ 
formed imder spinal anesthesia. The blood pressure and pulse remained constant 
throughout the procedure. Five hundred cubic centimeters of blood were given 
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in the operating room. Figure 1 illustrates the anesthetic record. Convalescence 

was uneventful. no\ i j 

Figure 2 illustrates the anesthetic record of a patient (case 28) classed as 
chronic shock who had adequate replacement therapy. This 5-1 year old white 
man had diagnoses of 1) paralysis agitans, moderately severe; 2) arteriosclerotic 



heart disease with congestive heart failure; 3) benign prostatic hypertrophy 
with obstruction. He had been bed-fast for approximately 1 year and was nearly 
completely helpless, showed dyspnea, ankle edema, marked pallor, and a 20 
pound weight loss. Blood volume determination revealed a deficit of 3800 cc 
(47 per cent), the lowest in this series. After 1700 cc replacement, the ankle 
edema, dyspnea, and pallor disappeared. Thereafter, the patient fed himself, 
and became ambulatory. After complete replacement, a transurethral resection 
was done under spinal anesthesia with the blood pressure and pulse rate remain- 
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ing near 120/80 and 84, respectively, throughout. Convalescence was uneventful 
except that voiding was unsatisfactory and a further resection was necessaiy. 
This operative procedure was likewise smooth. Thereafter the patient voided 
freely, carried no residual, and was ambulatory on discharge. 

The anesthetic recoixi of case 31 is shown in figure 3. This 78 year old white man 
had adenocarcinoma of the prostate with metastases, also marked arteriosclerosis 
with congestive heart failure treated by digitalization. He had lost 35 pounds’ 
weight. Hematocrit was 44 and plasma proteins 7.7 gm. per cent. The calculated 
blood volume deficit was 1700 cc or -29 per cent. The Anesthesia Department 
is on record that this patient was an extremely poor anesthetic risk; however, 
transmethral resection and bilateral orchiectomy were performed without the 
blood pressure falling below 130/60 or the pulse exceeding 72. Convalescence 
was normal and patient was discharged ambulatory on the fourteenth post¬ 
operative day. 


POSTOPEIUTIVB OBSBEVATIONS 

The majority of the patients who have had adequate replacement therapy 
recovered uneventfully follonnng surgery. Weight loss was nil or minimal and 
those with preoperative weight loss showed weight gains. Strength and appetite 
were maintained or accentuated. 

Several blood volume studies in the series were made only on postoperative 
patients because convalescence was proceeding slowly. A typical case was the 
81 year old white man who had undergone a suprapubic prostatectomy 35 days 
prior to the blood volume determination (case 17). The suprapubic tube bad 
been removed but the cystostoray failed to heal. The blood volume determina¬ 
tion disclosed a 1000 cc (16 per cent) shortage. Replacement therapy was com¬ 
pleted in 1 day. The next day the suprapubic rvound remained dry; 5 days later 
the wound was completely healed. This, certainly, may have been purely co¬ 
incidental. 


DISCUSSION 

The technical improvements in urological surgery in the last two decades 
and associated progress in the development and use of antibiotics, and under¬ 
standing of the mechanism of fluid and electrolyte balance have markedly lowered 
mortality figures, particularly in the aged patient; yet further advances in this 
field are to be made, principally in the realm of preoperative and postoperative 
care. Clinical observations in this series of patients suggest that blood volume 
studies and blood replacement offer a further safeguard in the management of 
the urological patient. Specific effects of adequate blood replacement, other than 
the documented lack of untoward reactions during surgery, remain largely 
those of gratifjnng clinical impressions oi uneventful and rapid convalescence. 

Lyons Ls described a condition termed “chronic shock,” which, though con¬ 
troversy over the use of the term may arise, appears to be proved as a definite 
clinical entity. This chronic debilitative state implies protein depletion in tissue 
and whole blood but not necessarily a decrease in the concentration of blood 
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proteins or lieniosiobiii* Beesuso tbese protcin3> nntl Gspccislly hcnioglobiDj 
arc often maintained at the sactidee of all other protein elements and may be 
the last element to fall, clinical recognition of the low blood protein reserve 
may not be evident from the hematocrit, hemoglobin, red blood cell count, and 
plasma protein determinations. 

The correlation of blood volume with body weight has been shown by Mather 
to be as satisfactory as that with height or surface area. It lias been shown that 
an acute loss of 30 to 40 per cent of Uio circulating blood volume of a normal 
man is followed in 1 to 2 hours by the cliaracteristic symptoms of shock. Spinal 
anesthesia, a small amount of blood loss at surgery, trauma, etc., can throw 
these patients from the susceptible to the actual state of shock. 

Seeley emphasizes the general lack of appreciation of the disparity between 
circulating volume and tbe capacity of the vascular tree under conditions of 
trauma, hemorrhage, and anesthesia. He further stresses the danger of the 
use of plasma alone whore there is a deficiency in the tota! circulating red cell 
mass, the usual finding in patients of the type reported. Even the relatively 
normal patient is subjeet to circulating blood volume variations in respon.se to 
certain anesthetic agents. Spicer and Pulaski, in a study of 25 normal patients 
before and after anesthesia, observed that ivith spinal anesthesia, there is an 
average drop in the circulating blood volume of 14 per cent; that there is no 
appreciable drop under ether anesthesia. Older, debilitated patients can well 
be e.vpeoted to react more drastically than those normal patients studied. 

Lyons and Clark observed that the restoration of blood volume precedes 
significant recovery of weight during recovery from debilitating illness. The 
wounds of anemic patients heal slowly and convalescence is generally retarded. 
The anemic patient is more susceptible to and recovers more slowly from in¬ 
fection. The time required for red blood cells, plasma and tissue protein replace¬ 
ment by natural processes may fail to meet tbe surgical e.xigenoy. 

In this series the correction of blood volume deficit by whole blood trans¬ 
fusions is considered to be the most important single factor in the preparation 
of these patients for surgery, and their very satisfactory postoperative course. 
It appears, as stated by Spicer, that, “the advantage of adequate replacement 
therapy after blood volume determination will become more evident in the 
future by the reduced incidence of operative shock, postoperative wound de¬ 
hiscence, infection, and poor wound healing.” 

SUMMAHV 

Blood volume studies in 40 urological patients are presented. 

The Evans blue dye method of blood volume determination has proved to 
be a clinically reliable index of total circulating blood volume in the patient 
with weight loss and/or chronic debilitating disease, simple enough to be em¬ 
ployed in the average hospital. 

Thirty-five operative procedures are reported in which adequate replacement 
of blood volume deficit was accomplished preoperatively with gratifying results. 
These patients appear to tolerate surgery better, and convalescence appears 
hastened. 
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Preoperative blood replacement in the patient undergoing major urological 
surgery has been a most important contribution to the operative and post¬ 
operative course of the patients presented in this series. 
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CLINICAL EVALUATION OF A BACTERICIDAL DETERGENT FOR 
HAND PREPAILITION IN UROLOGIC PRACTICE' 

RICHARD L. TIIIRLBY and REED M. NESBIT 
From the Department of Smsory, Univeraity of Michiyan Medical School, Ann Arbor, Mich 


During the last few years considerable interest has developed concerning the 
clinical application of the newer cleansing agents. These include some of the so- 
called detergents and also a bactericidal agent most commonly referred to as 
G-11 and officially designated as hexachlorophene. Utilizing a biological, in vivo 
technique we found that a three minute wash with soap, containing 2 per cent 
hexachlorophene was superior to the routine 10 minute surgical scrub’. Such a 3 
minute brushless cleansing eliminates much of the time and all of the skin irrita¬ 
tion that are incident to repeated surgical scrubs. In urologio practice where 
repeated hand cleansing is necessary, any improvement in technique which safely 
eliminatea the brush is obviously worthwhile. As a sequel to our original evalu¬ 
ation of detergents and hexachlorophene as substitutes for the routine scrub, we 
have, in the urology clinic, carried out further studies on the practical use of the 
detergent, pHisoderm, containing 3 per cent he.xachJorophene. 

Several reports concerning the effect of hexachlorophene on the skin flora 
have appeared.’' * All of these studies have utilized the colony count method 
of evaluation. That is, colony counts on hand rinsings obtained before and after, 
or during cleansing have been made and these presented as an indication of 
cleansingeffect. The colony count method, however, does not designate the patho¬ 
genic from the nonpathogenic bacteria nor does it obviate the ever present prob¬ 
lem of bacteriostatic as against bactericidal effect. 

In an investigation previously reported’, we utilized a biological technique in 
which the hand rinsings were injected intraperitoneally into mice and the re¬ 
sultant death rate used as a basis for evaluation. The inherent resistance of mice 
to bacterial infection is well knoivn, and in order to decrease the animal’s resist¬ 
ance and to make the pathogenic effect of hand rinsings manifest, the hand 
rinsings were injected along with gastric mucin.l This substance reduces the 
animal’s resistance about one million fold. As a consequence the least pathogenic 
bacteria is lethal to the injected animal; whereas saphrophytes remain innocuous 
to the mice even when injected with mucin. 

Utilizing the animal injection technique, we made a comparison of the killing 
effect of hand rinsings obtained after a 10 minute surgical scrub with those 
obtained after a 3 minute brushless wash rvith soap containing 2 per cent hexa¬ 
chlorophene.’ These rinsings were obtained on 5 consecutive days from subjects 


T.. * annual meeting, North Central Section, American Urological Association, 

Des Moines, Iowa, October 28, 1948. 
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Table 1. —[niraperiloneal injection, with mucin, of peptone rinsings taken after cleansing 


macAOiLosoraEKE (36 cieanjincs) 

1 XOimKB SOXCICAL SCKOS (42 SCZDBS) 

No. of mice injected 

Dead 

No. of mice injected 

Dead 

348 

28 

445 

56 

Mortality 8.0% 

Mortality 12.5% 


P—less than 4%. 


Table 2. —Intraperiloneal injection, with mucin, of peptone rinsings taken after cleansing. 
Contamination xoith 5 ml. of hemolytic streptococcus culture on first day of series 



1 

c£XAcmoaowiE.vE 3 ui.n-ute 
WASH (6 suajzxns) 

SOUTIKS SUSCtCAl. SCKim IQ 

ULWIES (7 subjects) 

No. of mice j 
injected | 

Dead 

1 

Pet cent 

No. of mice 
Injected 

Dead 

Per cent 

First day. 

60 

69 

98.5 

70 

69 

97 

Second day. 

60 

7 

11.7 

70 

27 

38.8 

Third day. 

60 

9 

15 

70 

32 

45.7 

Fourth day. 

60 

6 

10 

70 

9 

15 

Fifth day. 

60 

8 

16 

70 

13 

i 

1 21.7 


2500 


2000 


ixo 

ccijcaits 
its. al. 


loo' 
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who used one of the methods for the 5 day period. After at least a 10 day interval, 
the other method of cleansing was then used. The 10 day interval was interposed 
in order that the sidn flora could re-establish itself. In addition, this interval 
allowed any residual hexachlorophenc to be removed from the sIdn. The results 
of the study are presented in table 1. This reveals that cleansing with soap con¬ 
taining hexachlorophenc for 3 minutes ivithout a brush is superior to the routine 
10 minute surgical scrub. 

In another aspect of the study, the hands of the subjects were contaminated 
with a highly virulent culture of hemolytic streptococci. On the day of contami¬ 
nation and on the subsequent 4 days, some of the subjects cleansed with hexa- 



^ ^ ^ ^ r ” ” I OrUiatf ootp 
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Fia. 4 

chlorophene soap while others used the routine surgical scrub for control observa¬ 
tions. Again, after a 10 day interval all subjects used the opposite method for 
further control observations. The results of this study are summarized in table 2. 
It should be noted that the hands were contaminated only on the the first day of 
each week. The persistently high killing effect of the rinsings obtained from sub¬ 
jects using the routine surgical scrub is noteworthy; whereas the mortality rates 
of mice injected with rinsings from those subjects who had cleansed with hexa- 
chlorophene soap rapidly obtained the control level. 

At present in the opei'ating rooms and surgical clinics at the University 
Hospital, we are using a 3 minute brushless wash with a detergent, pHisoderm, 
containing 3 per cent hexachlorophene, G-11. As a supplement to the above experi¬ 
ments we desired to determine the effect of this agent on the skin flora of subjects 
actively engaged in clinical duties in the urology clinic. 
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METHOD 

Each morning, upon arrival at the clinic, the subjects rinsed their hands for 
one minute in 1000 ml. of sterile physiological saline. 0.1 ml. of the rinsings were 
plated and spread on blood agar plates which were incubated for 24 hours. 
Colony counts were then made. During the work day, for approximately a 2 
week period, each subject cleansed exclusively with cither ordinary soap or with 
the pHisoderm-hexachlorophene mixture. The subjects then changed to the 
alternate agent for a similar period. Such periodic changes in cleansing technique 
were made throughout the duration of the investigation. 

The results are best presented by the charts (figs. 1-4). The shaded areas on 
the base line indicate the periods during wliich the detergent-hexachlorophene 
cleansing agent was used. It should bo noted that subject A had used the cleansing 
agent for several weeks prior to the beginning of the study. Subject B had had no 
such exposure for at least one month. The others had never used cleansing agents 
containing hexachlorophene. 

Udinsky® made frequent colony counts over an 11 month period, during which 
a soap containing hexachlorophene was used for intervals alternating with those 
during which ordinary soap was used. Our findings are comparable to his in that 
a remarlrable reduction in skin flora is present when the bactericidal soap is 
being used. He also made 200 patch tests with hexachlorophene and found no one 
sensitive. In over a year’s use of this agent we have encountered no instances of 
apparent sensitivity. There has been a striking laek of skin irritation that so 
oHen accompanies repeated scrubbing. Clark et al.® made interesting studies on 
the regeneration of skin flora under surgical gloves followng the routine surgical 
scrub and after using a soap containing he.xachlorophene. They report a 100 per 
cent increase in the sldn flora during a 45 minute period after the routine scrub 
whereas after cleansing with a soap containing hexachlorophene, the flora de¬ 
creased 50 per cent in the 45 minutes during which surgical gloves were worn. 

SUMMARY 

The evidence presented in these studies demonstrates the superiority of a 
handwash with an agent containing hexachlorophene over the conventional 
surgical scrub not only on operating room preparation but also in urological 
office practice. It is especially significant to the urologist that the antiseptic pro¬ 
tection of the hands extends over a period of several days, thus affording both 
the physician and his patients an insurance against hand borne infection. 
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THE SEDIMENTATION RATE IN MUMPS EPIDIDYMO-ORCHITIS 


AUX J. FOX AND ROBERT C. HEEN 

From the Department of Internal Medicine, Marquette University School of Medicine and the 
ooulh Vtcw Hospital of the Milwaukee Ilcallh Dcparlmcntj Milwaukee^ Wis. 

Candel and his associates in 1944 reported a marked increase in the erythro¬ 
cytic sedimentation rate with the occurrence of mumps orcliitis.^ He concluded 
from his series of 37 cases that uncomplicated mumps and mumps encephalitis 
caused very little change in the sedimentation rate, whereas mumps orchitis 
caused a marked increase in the rate. This increased sedimentation rate was 
attributed to either inflammation or degeneration processes occurring within 
the testes. 


There is little information in the literature to indicate supplementary studies 
which may be used to gauge the severity of the reaction in mumps orchitis. This 
is probably due to the general concensus that mumps is a childhood disease of 
little consequence. Diagnosis usually offers little difficulty and when compli¬ 
cations do occur the mortality rate is exceedingly low. However, in adult males 
complicating orchitis occurs in 15 to 25 per cent of the cases, and sterility and 
impotence, although considered rare, cause the patient much mental anxiety. 
Some degree of testicular atrophy commonly follows this complication.* The 
authors believe that although the white blood count and temperature may be 
used quite accurately as an aid in diagnosis, they are not a measure of the severity 
of the situation. Therefore, the employment of a simple test, the sedimentation 
rate, may be used as a guide to the severity of the orchitis and may be more 
closely related to the true significance of the underlying pathological changes. 

Uncomplicated mumps is a relatively mild infection generally accepted to be 
of virus origin. It is characterized by malaise, slight fever, and tenderness at 
the angles of the jaw. There is subsequently either a unilateral or a bilateral 
swelling of the salivary glands and consequent trismus. Headache, otalgia, 
anore.xia, nausea and vomiting are not uncommon. The blood picture is in 
keeping with various other virus diseases, viz., a leukopenia with a relative 
lymphocytosis, due to the decrease in the polymorphonuclear cells. 

Orchitis is a common complication in male patients past puberty. It is usually 
manifest on the fourth to the eighth day of the disease, accompanied by a recur¬ 
rence of fever, increased malaise, and swelling of either one or both testicles. The 
patient appears apprehensive, there is an increase in the pulse rate and there is 
frequently nausea, vomiting and chills. The patient often complains of pain lo¬ 
cated in the testicle, the lower abdomen or vaguely in “the groin.” Pain may pre¬ 
cede the swelling 12 to 36 hours, or it may occur simultaneously with the swelling. 
In many instances there is no complaint of pain despite considerable swelling. 
Some patients complain of excruciating pain. The onset of the orchitis is most 


1 Candel, S., Wheelock, M. C., Turk, J. P. Jr Smoot J L.: Erghro^ sedimenta- 
,ion rate in mumna and its complications, tl. S. Nav. M. Bull., 42. 571, 1J41. 

»Wesselhoeft, C. and Vose, S. N.: Surgical treatment of severe orchitis in mumps. Now 

Eng. J. Med., 227; 277, 1942. 
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frequently the fourth to the eighth day of mumps, although there is reported 
in the literature a wide variation from 13 days preceding the parotitis to 44 days 
after the onset of the parotitis.’ The fever lasts 3 to 6 days and the swelling of 
the testicle 5 to 14 days. In a few patients, orchitis with swelling may be the 
only indication that the patient has mumps.’* ’ 

To date, the laboratory has had little to offer for verification of changes in 
the body with the onset of orchitis. The leukocyte count ordinarily shows an 
increase at this time. The serum amylase may be slightly increased, and Apple- 
baum* reports an increase in scrum amylase in the majority of the cases which 
he analyzed. The spinal fluid may show a pleocytosis as noted by Candel;’* ’ 


Table 1. £S9 cases of mumps at Southview Hospital 1940 through June 1943 



exits 

?zt CENT 

Cases developing orchitis. 

45 

19.8 

Total number of males in series... 

Total number of males in series over 12 years of 

144 

62.8 


106 

46.3 

Total number of females in scries. 

S5 

37.2 

Males in series over 12 developing orchitis. 

45 

42.6 

Total. 

229 



Table 2. 43 Cases of orehitis 



CASES 

rsK cEinr 


21 

40.7 


10 

22.2 


14 

31.1 



but since lumbar punctures are not done routinely, the pleocytosis is not an 
easily available guide. 

The erythrocytic sedimentation rate is a relatively simple laboratory pro¬ 
cedure and in our experience, has proved a reliable test to verify the occurrence 
of mumps orchitis. Furthermore, it offers hope of indicating the degree of in¬ 
volvement. To date, no large series of cases has been reported utilizing the test 
with this thought in mind. One should also remember that the sedimentation 
rate is of value only if a complete history and physical e-xamination indicate no 
other disease process existing which could independently increase the sedimen¬ 
tation rate. 


•Stengel, A., Jr.; Mumps orchitis. Am. J. M. So., 191: 340, 1936. 

‘ Dillard, G. J.: Orchitis due to mumps without involvement of the parotid, aubmaxillarv 
or sublingual glands. J. M. A. Georgia, 23 : 95, 1934. , 

‘Zax. E.:Mumpa epididymo-orchitis without involvement of the salivary glands with 
a ease report. Urol. & Cutan. Eev., 41: 624, 1937. .mui,, wiin 

•Appelbaum, I. L.: Serum amylase in mumps. Ann. Int. Med 21* 34 lOis 
•Candol, S., Wheelook, M. C. and Grimaldi, G. jT: Mum™ oreMtis will • 

of plasma prophylaxis. U. S. Nav. M. Bull,, 46: 97 1945 ^ disciiasion 

“Candel, S., Wheelock, M. C., Turk, J. P Jr and RTnnnt T t . at . . 

U. S. Nav. M. Bull., 42; 861, 1944. * J. L.. Mumps meningitis. 
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Table 3 


A. The sedimenlalion rate in 37 cases of mumps 



CASES 

average 

SEDIMENTATION 

RATE 

RANGE OF 
SEDIMENTATION 
RATE 




mm. 

Cases developing orchitis. 

13 

50.6 

26-71 

Cases without orchitis. 

24 

16.7 

4-38 


B. 7 cases of mumps in males without complication of orchitis 



CASE 

AGE 

TEMPERA TORE 

WSC 

SEDIMENTATION 

RATE 

1 

J. M. 

21 

103.6 

7,100 

22 

2 

V. J. 

15 

99.6 

5,400 

5 

3 

W. M. 

58 

99.4 

6,650 

6 

4 

D. R. 

25 

99.8 

7,200 

4 

5 

G. K. 

9 

101.8 

6,650 

6 

6 

R. S. 

5 

? 

7,C00 

20 

7 

M. F. 

30 

101.0 

7,800 

6 


Table 4. Thirteen cases of mumps orchitis 


CASE i 

ACE 

TEMPERATURE 

WBC 

SEDlUEHTATtOH 

BATS 

Right side 

G.M. 

26 

101.4 


53 

W. F. 

71 

99.4 


68 

A. K. 

49 

103.0 


48 

N, K. 

33 

102.8 


6-1 

H. S. 

40 

99.8 


35 

Left side 

S. S. 

25 

100.6 

1 11,100 

26 

E. P. 

35 

102.0 

7,450 

22 

G. H. 

21 

102.8 

6,050 

57 

Bilateral involvement 

C. B. 

28 

99.6 

11,550 

71 

E. S. 

F S, 

39 

30 

103.4 

105.0 

12,500 

12,000 

69 

60 

D. 0. 

18 

105.0 

12,500 

39 

S. B. 

20 

1 103.0 

1 

6,050 

47 


For the present study, 229 cases of mumps admitted to Southyiew Hospital 
om 1940 through June 1948 have been reviewed (table 1). In this senes there 
ere 45 cases of epididymo-orchitis as a complication of mumps (table 2). In 
347 and the first 6 months of 1948 there were 37 cases of mumps with laboratory 
ata including a sedimentation rate determination (table 3, A). Of these, there 
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were 13 cases of epididymo-orchitis and 2-1 with no complicating orchitis; thus 
affording some opportunity for a comparison (tables 4 and 5; fig. 1). 

As a matter of interest, in the total cases there were 85 (37.2 per cent) female 
patients, 3 of whom showed definite signs and symptoms of oophoritis. Two 
others were pregnant, and 1 required extensive treatment to maintain the 
pregnancy (table 1). 


Table 5. Tuenly-four cases oj mumps milhout compUcaling orchilis 
EigUeen cases of uncomplicated mumps 



CASE 

SEX 

ACS 

YEUrSEATEU 

WBC 

1 StDlUZH- 
\ TATlON EATS 

1 

G. H. 

F 

20 

100.0 

8,200 

38 

2 

H.T. 

F 

20 

09.0 

8,960 

29 

3 


F 

19 

09.8 

8,500 

5 



i F 

i 19 

1 100.2 


20 



M 

21 

103.0 

7,100 

22 


HSnlRIH 


6 

100.0 

5,600 

24 

7 



4 

100.0 

8,200 

15 


D.T. 


13 

101.2 

4,350 

23 

9 1 

V. J. 


16 

09.0 

5,400 

5 

10 

lY. M. 


58 

09.4 

6,650 

6 

11 

R. D. 


7 

102.4 

6,250 

19 

12 

D.R. 

M 

25 

09. S i 

7,200 

4 

13 

A.T. 

F 

19 

101.2 

6,850 

9 

14 

C.K. 


9 

101.8 1 

6,650 

6 

IS 

D. F. 


35 

103.4 

6,200 

1 25 

10 

P. S. 


lO mo3. 

102.6 

8,100 

1 25 

17 

R.a. 


5 


7,000 

20 

18 

M. F. 

■ai 

30 

101.0 

7,800 

6 


Six cases oJ mumps with complications causing increoscd sedimentau'on rate 



CASS 

SEX 

AOS 

iTEUPESA' 

I TOSS 

j 

j WDC 

SEDIUCK* 
TATI ON 
EATS 

C0W>ElCATIOH 

1 

A. B. 

F 

20 

93.0 


57 

Immediato postoperative 
period 

2 

D. M. 

M 

GO 

101,8 


67 

Active arthritis 

3 

A. C. 

F 

16 

100.2 , 

? 

61 

Si-Y months pregnant 

4 

C. B, 

M 


99.6 

? 1 


Cirrhosis, cardiac 

5 

L. D. 

F 

26 

99.4 


53 

Four to five months preg¬ 
nant 

6 

A. T. 

F 

4 

102.8 



Concurrent scorlet fever 
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considered exceedingly uncommon. Of these 

K ^ ^ by 1) elevated 

one or both f in simple cases of mumps, 2) swelling of either 

lopfltmn ? and 3) pam which varied tremendously in intensity and 

S A^’fK considerable swelling without subjective 

inf ■ ^ ^bese cases showed orchitis, 42.4 per 

e t of the male patients over 12 developed mumps orchitis (table 1). 

A Comparison of the SsdimenUtion R\tc in 13 Cascs of 
Epioioymo-opohiiis and 18 Cases of flumps without Orchitis 
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Mumps-orchitis Mumps-uncomplicaiod 

13 cases (8 cases 

Fia.l 


Approximately 70 per cent of the cases of orchitis were unilateral and the 
right side was involved twice as frequently as the left. The hgures are as follows 
(45 cases from entire series): 

caiei per cent 


Involvement of right side only. 21 40.7 

Involvement of left aide only. 10 22,2 

Involvement of both sides. 14 31.1 


The youngest patient in the series who contracted mumps epididymo-orchitis 
was 15 years of age and the oldest Avas 71 years; the average age being 28.8 years. 
The total leukocyte count varied from 2,800 to 14,200 cells. The temperature 
on admission ranged from 99.4 to 106.2 F. The amount of temperature and the 
leulcocyte count showed no relation to the amount of swelling, intensity of pain, 
or to the length of time required for recoveiy. In a majority of the cases, how¬ 
ever, there occurred a noticeable elevation of the temperature of 1 to 3 degrees 
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preceding actual swelling of the testicles. Generally there was noted a niild 
increase in the total leukocyte count either at this time or immediately following 
the onset. These changes were noted most frequently between the third and the 
eighth day of mumps. 

The Westergren method was utilized in the determination of the sedimentation 
rate. A rate of 4 to 10 mm./lir. was considered normal, 10 to 2-1 mm./hr. Was 
considered a mild abnormality and anything above 24 mm./hr. was considered 
definitely abnormal. 

The average sedimentation rate for 13 cases of orcliitis at Southview Hospital 
during the past year was 50.0 mm./hr. The average for 18 uncomplicated cases 
of mumps observed over the same period of time was 16.7 mm./hr. Due to the 
small number of cases which had sedimentation rates performed as a part of 
their case study, the follomng patients were included in the 18 cases: 1) 7 males 
with no complications, with average sedimentation rate of 9.9 mm./hr. (table 
3, B); 2) 11 females with no apparent complications, and average sedimentation 
rate of 21.5 mm./hr. SLx cases were eliminated from the series because of ac¬ 
companying medical conditions which could increase the sedimentation rate 
(tables 4 and 5). The average sedimentation rate for right testicular involvement 
was 51.2 mm./hr.; with left sided involvement, the average was 38.0 nun./hr. 
Bilateral involvement resulted in an average of 56.5 mm./hr. It may be assumed 
from this that the sedimentation rate tends to show the total amount of involve¬ 
ment. This premise is further substantiated in the case of several patients who 
had appreciable pain either in the groin or testicles, without swelling. In these 
cases, the sedimentation rate was noted to be within normal limits, and it is 
assumed that the orchitis was aborted in some manner, since they failed to 
exhibit any testicular swelling and the pain disappeared within a matter of hours. 
The total leukocyte count and the degree of the temperature varied tremend¬ 
ously with the patient and could not be taken as a consistent indication of either 
the intensity of pain or the degree of involvement. There was no relationship 
of either white blood count or temperature to the sedimentation rate. 

It has not been possible to follow any of our patients sufficiently long to deter¬ 
mine the time required for the sedimentation rate to return to normal, but a 
definite decrease in the rate was noted by the time the patient was ready for 
release from the hospital. This coincided with a reduction in testicular sw^ing. 
No relapses in this group have been reported. 

Treatment has been purely symptomatic. For pain, such conservative measures 
as salicylates and/or codeine, and support of the testicles by a tape bridge with 
local application of cold packs have given gratifying results. No cases were en¬ 
countered with pain severe enough to require incision of the scrotum and tunica 
albuginea, as advocated by Wesselhoeft.*-»The patients were allowed bathroom 
privileges unless their temperature showed either an upward trend or was main¬ 
tained above 103 F, or if such activity caused them too much discomfort. When 
the testes were normal in size, the patients were allowed to return to normal 
activity over a period of several days. Mumps convalescent serum was used only 

• Wesselhoeft, C.: Mumps. New Eng. J. Med., 226: 530, 1042. 
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Ott those patients who had marked febrile reactions and who showed symptoms 
resembling an approaching encephalitis. 

According to available pathological reports of specimens seen at surgery and 
in those cases in which biopsy has been possible, either the testicles or the epi¬ 
didymis or both are involved.-' ■* They may be involved either simultaneously 
or separately. In the more severe cases hydrocele is common and there is edema 
of the scrotum, tunica albuginea, intertubular connective tissue, and some groups 
of seminiferous tubules. Destruction of the seminiferous tubules only occurs in 
the involved areas. There may be small areas of hemorrhage and/or fibrin forma¬ 
tion. Many polymorphonuclear leukocytes and endothelial leukocytes infiltrate 
between the tubules. In many places it appears as if the process was extending 
from the peritubular connective tissue of the circumference of the tubule by 
involving only a small portion of the circumference. In addition to the edema 
of the tunica albuginea, there are small hemorrhages and zones of cellular 
exudate about many blood vessels. It is the resistance of the tunica albuginea 
that appeai-s to be responsible for the pain, and often the pressure necrosis that 
subsequently leads to testicular atrophy. Liquefaction necrosis is not present in 
any of the structures. This apparently leads to a slight shift from a comparative 
lymphocytosis to a mild polymorphonuclear leukocytosis which is comparatively 
rare in any other of the complications of mumps. The spermatic cord is often 
tender and diffusely swollen up to the e.xternal inguinal ring, and pressure over 
the adjacent abdominal wall elicits pain. 

Whereas in mumps involvement of the parotid gland the inflammatory reaction 
is evident, involvement of other salivaiy glands, the pancreas, ovaries, or even 
the onset of an encephalitis, a silent inflammatory reaction may not be recognized. 
However, this appears to be the true pathological picture in mumps orchitis. It 
is thought that with the involvement of the male gonads an intracellular change 
occurs following the edema which disturbs the albumin-globulin fraction in the 
tissue fluid, probably by increasing the globulin and reducing the albumin in 
the plasma. The process is thought to occur in the plasma rather than the red 
blood cells and causes the red cells to show a marked increase in rouleaux forma¬ 
tion with a resulting increase in the sedimentation rate. 


SUILAUVRY AND CONCLUSIONS 

Two hundred and twenty-nine cases of mumps have been reviewed, 45 of 

which were complicated by epididymo-orchitis. 

The clinical and pathological picture of this complication has been briefly 

discussed. . ^ r j ^ 

In a study and analysis of 37 cases, the sedimentation rate was found to be 

markedly increased when epididymo-orchitis was present. , 

The sedimentation rate affords a better insight as to the true pathological 
nicture than temperature elevation and leukocyte count. Sedimentation rate 
may be of value in showing the relative amount of testicular involvement. 
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CLrNIC;VL APPLICATION IN UROLOGICAL SURCTRY OF A NEW 
CONCEPT OF THE PHYSICO-CHEMIS PRY 
PATHOLOGICAL LESIONS' 

R. A. RAVICU AND A. RjVVICII 
From Ihc Imlitute of Appl«J Biology. Brooklyn, N. Y. 

The urological iTifterenu"^ 

more or less pecuhar to the field, uhile oincrs -mVilptu of oain pro- 

duced by the trauma of the surgical attack up pain is en- 

after routine cystoscopy E a common problm an p ^i-ostatic surgery, 

m i l,p« .f Btey »«>2‘”5'C ,b. l»«d ™ 

the control of postoperative pam is compUcated by tue au 
abetter understanding of the 

be done to facilitate the Revici concerning the physico- 

to these common postsurgicid problerM. 

o.pp.b.s»»i. »r— 

^°1livrcrrd Others have studied pain in various pathological .^““djjions^ 
have found that variations in pain intensity are correlated vnth alterations m 
acid-base balance of the body, as reflected by the urinary pH’• «By correlating 
the pH values of hourly urine specimens with hourly evaluations of pain inteMity 
made by the patient. Uvo distinct'pain patterns have been demonstrated In 
one type, pain and urinary pH are found to vary m a parallel fashion, pam be¬ 
coming more intense as the urine becomes more alkaline, and less severe as the 
urine becomes more acid. This type is called "alkaline pain.” Figure 1. A is a 
typical curve of a case with "alkaline pain. 

In "acid pain,” an inverse relation is present. The pain is most intense when 
the urine is most acid and less so when the urine is more alkaline (fig. 1, B). 
These findings suggest that spontaneous piun is the result of local acid or alkaline 
changes which are augmented or neutralized by the general acid-base balance. 
Other authors have emphasized the importance of local chemical or physico¬ 
chemical changes in the production of pain. The pain of intermittent claudication 
and local tissue trauma have been attributed to local physicochemical changes.® 

^Research supported in part by the Cancer Research and Hospital Foundation. 

*Revici, E.: The oxybiotic dysequilibriums in biology: Role of lipids. Monaco-Mediter- 
ranee Med., 8th year, e.xtra supplement: 1, 1941. 

’Revici, E.: The pathogenesis of the painful focus. Pasteur, 16: 33, 1942. 

*Stoopen, E.: Considerations about the pathogenesis of painful foci. Pasteur, 17: 73, 
1944. 

®Rcvici, E., Hueaca, C. and Ravich, R. A.; Correlations between pain and acid-base 
balance of the body. To be published. 

•Lewis, T.: Pain. New York; MacMillan, 1942. 

629 



630 


B. A. RAVICH AND A. RAVICH 


The chemical and physicochemical changes giving rise to pain in ischemic limbs 
have been studied,^- ^ 

Revici has shown that strong acidifying agents intensify “acid pains” but 
relieve “alkaline pain.” On the other hand, alkalinizing substances decrease acid 
pain and aggravate alkaline pain.* Others have administered allcalinizing agents 
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Further studies have been carried out upon accessible painful malignant 
growths,® and have indicated that the pain is associated with local disturbances 
in tissue pH. Thus painful tumors that produce “acid pain” are found to have a 
local pH below that of surrounding normal tissues, while in tumors that produce 
“alkaline pain,” the local pH is higher than that of the surrounding areas. Pain 
is more severe when these deviations from the norm are spontaneously or arti¬ 
ficially increased. 

As a result of these observations, spontaneous variations in pain intensity 
are attributed to the interaction of two factors: a) the local production of sub¬ 
stances causing local pH changes and b) the ability of the general body reaction 
to neutralize these deviations. 

Acid pain was found to occur as a result of the local accumulation of lactic 
acid in abnormal amounts, thereby altering the pH of the pathological focus. 
Alkaline pain was found to bo associated wdth lesions in which the pH was in¬ 
creased by accumulation of alkaline sodium compounds.® 

Revici places considerable emphasis upon the rdle of lipids in the production 
of these physicochemical changes. He states that there is an apparent increase 
in the cholesterol and unsaponifiable lipid fraction and a concomitant decrease 

Table 1 


1) Lipoboso predominant -* acid substances (lactic acid) —♦ lower tissue pH —♦ acid pain. 
I)—alkatiniiing agents or lipeacids. 

2) Lipoacid predominant -* alkaline substances (alkaline sodium salts) -* higher tissue 

pH —> alkaiino pain. acidifying agents or lipobascs. 


in the fatty acids in lesions producing acid pain, whereas the opposite conditions 
exist in lesions with allraline pain.® He has classified lipids according to their 
alkaline or acid radicals as lipobases or lipoacids and offers evidence that these 
two classes of lipids are mutually antagonistic both in vitro and in vivo. Lipo¬ 
bases and lipoacids are antagonistic in their effects upon painful focal lesions. 
Lipobases decrease the pain of lesions producing alkaline pain, but increase an 
acid pain. On the other hand, lipoacids are found to aggravate allcaline pain 
and to diminish acid pain. 

Table 1 s umm arizes Revici’s concept of the physio-pathology of abnormal foci. 

Revici defines a lipid as a substance composed of apolar and polar groups in 
which the chemical and physical characteristics of the substance are determined 
primarily by a predominance of the apolar group. Thus he includes substances 
such as the higher alcohols, the higher amines, mercaptans and sulfonates under 
the general heading of lipids and utilizes them as lipobases or lipoacids depending 
upon the nature of the polar group. 

While in many pathological conditions, careful analysis is required to deter¬ 
mine the physico-chemical characteristics of the lesion, in their initial stages, 
traumatic wounds are apparently invariably of the type in which lipoacids are 
predominant. According to his theoretical concept therefore^., administration of 
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'pobases may produce beneficial results if it is assumed that the maintenance of a 
iipobase-hpoacid equilibrium is desirable (table l).^ 


CLINICAL EVALUATION 

Since the possible implications of this concept of the local pathological focus 
are extremely broad, a program has been undertaken to determine the clinical 
value of such a concept. One part of this program has been directed towards an 
evaluation of the concept in relation to the trauma of surgical intervention and 
its sequelae. The study of its application in urology will be discussed here. 

As indicated above, the inflammatory response to trauma is considered to 
involve a disturbance in cellular lipids in which the lipoacids are increased in 
relation to the lipobases. This leads to a local increased allmlinity due to accumu¬ 
lation of alkaline sodium salts. These chemical and physicochemical changes in 
turn produce stimulation of nerve endings that lead to what has been described 
as alkaline pain. 

Since the disturbance in the lipid balance within the pathological areas is felt 
to be the basic factor, correction of the disturbance by administration of lipobase 
has been the aim in these studies. n-Butanol has been employed as the lipobase 
in all the cases discussed. 

Choice of lipobase. n-Butanpl is the lowest member among the monohydric 
alcohols that is a lipobase according to Revici’s classification. Its formula is: 
0113(0112)3011. This chemical was chosen by him as a representative lipobase 
because of its ease of administration by all routes, its very low toxicity and the 
absence of undesirable side effects."- **- ** 

Adininisiraiion of n-hutanol. The method of administration of n-butanol ivill 
be discussed only briefly here because interest has been directed primarily to¬ 
wards determining whether in actual clinical e.\'perience, this substance as a 
representative lipobase is of value. It may be that other lipobases wll prove 
more active than n-butanol. Furthermore, no effort has been made to determine 
the most effective dose schedules, the aim being merely to administer sufficient 
amounts to observe clinical effects, if any. 

An 8 per cent solution of n-butanol in saline was used in 5-10 cc doses given 
intramuscularly. This dose was given 10 minutes before cystoscopy. In the major 
surgical procedures, n-butanol was administered the night preceding and 1 hour 
before operation. During the first few postoperative days, it was also given every 
1 to 4 hours as indicated by the degree of pain or bleeding. The frequency of 
administration was decreased gradually and eliminated entirely by about the 
tenth day. In all the major operative procedures, 60 cc of the stock 8 per cent 
solution were also administered intravenously in 2000 cc 5 per cent glucose in 
physiological saline given routinely to all cases immediately after operation. No 
ill effects w-ere observed in any of the cases that received n-butanol. 


uv Oettincen W. F.: The aliphatic alcohols: their toxicity and Potential dangers in 
relaUon to^hfir chemical constitution and their fate in metabolism. U. S. Public Health 

^^ilR^ich^rrA.’and Revici, E.: Toxicity of n-butanol. To be published. 

I’Revici,’Brand Ravich, R. A.: Unpublished data. 
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TING (Greater range and flex- 
. ibility through four specialized 
t cutting currents. The famous 
; L-P spark-gap principle is still 
' the heart of the Bovie, but 
5 now—in addition to the famous 
{ Bovie spark-gap cutting—there 
i IS a new, advanced vacuum 
' tube ciicuit, available for use 
1 where keenest cutting without 
j hemostasis is desired.) None 
. of the uncei tainties of "current- 
; blending”, of course. 

FOR DETAILED INFOR- 
; MATION, write for Bulletin 
1 "G”, a new 6-page folder illus- 
1 trating WHY the new Bovie 
I is better! 
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Comprehensive clinical evidence establishes that 
MAHDtlAMlHE (methenamine mandelate) is effective against 
Escherichia coli, Staphylococcus aureus and albus^ and 
certain streptococci. Comparative studies indicate its 
bacteriostatic and bactericidal effectiveness to be approx¬ 
imately the same as that of the sulfonamides or strepto¬ 
mycin . 

Because MANOELAMIHE therapy is exceptionally well tolerated, 
patients willingly adhere to the prescribed regimen. 

oosiicE- Adequate dosage is important; for maximum effect, 
adults should take 3 or 4 tablets t.i.d.; children in 
proportion. 

Complete literature and samples sent to physicians on 
request. 


outstanding features 

• Has wide antibacterial range 

• No supplementary acidification required (except 
when urea-spUtting organisms occur) 

• Little or no danger of drug-fastness 

• Is exceptionally well tolerated 

• Requires no dietary or fluid regulation 

• Simplicity of regimen—3 or 4 tablets t.i.d* 




MANDELAMINE 

BRAND OF METHENAMINE MANDELATE 

urinary antiseptir-r^miicil accepted 


NEPERA CHEMICAL CO., INC. 

,y((aiiu^acfaiin^ 






NEPERA PARK 


YONKERS 2, N. Y. 
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what about 
repository 
penicillin? 


Iloto does a repository penicillin prepara^ 
iion tlijjcr from onliuary penicillin? 

Can the newer rcponitory prodnett* be ex¬ 
pected to give results contparable lo those 
reported for jtenicillin in oil and tiax? 

ir/iot is the neie concept of thorapeiilic 
blood levels? 


“Repository Penicillin Therapy," a 

new book prepared by the Medical SiafT 
of Abbott Laboratories, gives you the 
answers lo these questions and many 
others. It brings you up-to-date in peni¬ 
cillin research and therapy by review¬ 
ing the recent work of leading investi¬ 
gators in the field. Numerous blood 
level graphs illustrate its 32 pages. 

For your Free copy of this informative 
manual, simply fill out and return the 
coupon shoii n at the right. Do it NOW. 

ABBOTT LABORATORIES 
NORTH CHICAGO. ILLINOIS 
A LEADER IN 

PENICILLIN DEVELOPMENT AND PRODUCTION 


Does a blood level curie for a particular 
prorfiict indicate that with the same dos¬ 
age all patients will have blood levels as 
high ns those shown? 

Arc repository penicillins excreted at a 
slower rate than penicillin G poTctssiiim? 


I send for your FREE COPY today 


Professional Seriice Department 

Abbott Laboratories, North Chicago, Illinois. 

Please send me a FREE copy of your new book, 
"Repository Penicillin Tlierapy.” 

. . 

Street . 

Zone, State . 


(In writing to advertisers, please mention the joumal-it helps.) 
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he Kegel "Terineometer 

PROVED NON-SURGICAL TREATMENT 
• URINARY STRESS INCONTINENCE 

re’s a simple, anatomically and physiobgically sound means 
-esioring control of urethral and vaginal muscles, for prompt 
et of urinary stress incontinence and las perineum of post 
'turn and post menopause. Guided by the sight sense af- 
ded by the dial, t!ie patient conducts her own muscle re- 
ication and voluntary exercise against resistance to esiab- 
1 awareness of function and master voluntary control of 
; muscles. Instructions require about 5 minutes. Most pa¬ 
nts show definite improvement within 2 to 6 weeks. 


If's Proved 
SIMPLE 
ECONOtVUCAL 
EFFICIENT 
Cites 
PROMPT 
RELIEF 




Urologists, Gynecologists find the i'erineomelei 
a long recognized need because of its elTective- 
ness, simplicity, economy. Complete with in¬ 
struction l)ook, iiatient's daily ]>rogress chart, 
each, .^23-^^ 


ORDER DIRECT FROM 

Clinical i'A)()/~reprints and resumi of the treat¬ 
ment of 200 patients, with case histories, are 
available. 


V 


Ji^ueller ani Gt 

408 S. HONORE ST. 


ompanij 

CHICAGO li 


i"ADON 


When interstitial radiation 
is indicated, the ALL GOLD 
radon implant is recom¬ 
mended. 

Our Radon Implants are ALL 
GOLD~24 Karat—and 


excellent for intratumoral 
implantation. 

High temperature steriliza¬ 
tion is possible with utmost 
safety. 

Accurate dosage is assured 
because the ALL GOLD ra¬ 
don implant is sold with a 
guarantee as to radon con¬ 
tent at hour of use. 


Prices and Literature oa Request. 

RADIUM CHEMICAL COMPANY • Inc. 

570 Lexington Ave., New York, 22, N. Y. 

Chicago; Marshall Field Annex Building 
Los Angeles: 3723 Wilshire Boulevard 
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With the price of 


Perandren on 



of its original cost. 


you now can make available 
to a wider group of patients 
the anabolic effects as well as 
the specific sexual effects 
of Perandren, the pioneer brand 
of testosterone propionate. 

WriJe for clinical reports and literature. 



PHARMACfUnCAl PRODUCTS, IHC., SUMMIT, NEW JERSEY 


/r 1 . perandren • T. M. Reg. U. S. Pat. Off. 
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PKOMPT KEPAIK SERVICE 




CuUinu Loops Expertly UcbuUt. Keosoiiabtc. Send us your burned Loops. 
IIAKELITE SHKATitS UEPLACE 




M 

We manufacture and Uepair all type.s of Electro-Suriilcal Electrodes & Acce-isorles. 
KUEE: WP.l ri: toil MAICINCi CAUTON full IIEPAIRS. 

GREENWALD CO., INC. 

DEFr. E OAKY, I.NOIANA 


Tilf aiisuers lo )aur qu at ions nbont 
origin, si^tti/icance u>u/ history rj 
words in the meciicul scUnces 

The Origin oj Medical Terms 

By H. .fOLAN SKINNER, xM.U., E.U.C.S., Vroftssur oJ AtioOitiy, I'niwrsily oj IVtsIcrn OiiUrio 

General reference book of standard medical terms 

Covers general lield of medicine with emplucsis on basic medical .science.s 

_ 38S j ijj. $7.00 

The Williams & Wilkins Co., Mt. Royal and Guilford Avcs., Baltimore 2, aid. 



RADON 

SEED 



OR safety and reliability use composite Radon seeds in your cases 
requiring interstitial radiation. The Composite Radon Seed is the 
only type of metal Radon Seed having smooth, round, non-cutting 
ends. In this type of seed, illustrated here highly magnified. Radon 
is under gas-tight, leak-proof seal. Composite Platinum lor Gold) 
Radon Seeds and loading-slot instruments for their implantation 
are available to you exclusively through us. Inquire and order y 
moil, or preferably by telegraph, reversing charges. 


THE RADIUM EMANATION CORPORATION 

GRAYBAR BLDG. Telephone MU 3-B636 HEW YORK, H. Y. 
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Tins appropriately 
named cysloscopo 
possesses such broad 
utihly that i! has bo 
come one of the most 
widely used instru 
morns m urology 
Essonimlly the arma 
menJonum consists oi 
straight sheaths, a 
forobUque telescope 
and a bridge assem 
bly ior relating those 
elements Sheaths are 
availablomsizes l6io 
30 Fr The telescope 
ts the well known 
McCarthy Foroblique* 
System noted for us 
natural amphithe 
atre , visual chatac 
teiistics Supplemen 
taty retrograde and 
right angle examin 
mg telescopes axe 
also available for do 
tailed inspection o{ all 
parts of the bladder 
and proslalic onfice 
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obi quely forward v sunl t«U 
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Iho illusUiiiions are 
part oi asones, tidmu 
ably Qxccuicd by Mr 
William P Didusch, 
showing iho lecK 
mquQ of the Pan on 
doscopo Tho oniuo 
senes and a comploto 
dtiscnplion of the 
insinunont and Us ac 
cossoncs Will bo fur 
nishod upon request 






The seciional views above and ai 
right show cleexlY'tho possibilities 
of accurslely interpreting the ex 
tent of prostatic hypertrophy and 
Its relation to the vesical otilice 
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for better 

Bag Catheters! 

specify 

Your guaruritco of qnulity, cfllcacy and (Icpciiilaijility in 
sclf-rctuiuirig and lKeino.'<tatic hag calliotcr* for every 

of urologic proccilure to SPKCII'V A. C. .M. I.! 

Kacli catheter is individually toted for 
inflation and rate of ilotv. Made of pure 
latex, A. C. M. 1. Bag Catheters 
cniitody niieh outstanding features as: 

Correct size indelihly marked; 
huiiiugeneons wall Hlrueture; safety 
\ |tiiuetur<:-[iruof tips; aeciirutely 

\ IBW- gauged for size; may lie 

I Br safely I>uiled or autoelaved. 

fi Your Gunrantiiti of Qiictlity 

. —Specify A. C. M. /. / 
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see your surgical dealer... 


American Cystoscope Makers, inc. 


(RtlltUK.k I *»ll \l ». CHI'.'imXt 


lilt LAFAYKTTE AVEM'E, NEW VOItK j';. N. V. 
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ADRENAL CORTICAL TUMOR: CASE REPORTS' 

lOSLl'll II Kim'im \\i> I P BUONSTEIX 

f roin the Deparlmenls oj Urolaqii amt 1‘iiliatncs (Undaertne Clinic), Umtcrsily of Illinois 
College of Utcltcinc 

We wibli to present case histoiicb of 2 patients witli acicnoma of the adrenal 
corte\ We think they w ill be of mtcicst because each patient is repi escntativ e of 
a diffeient clinical gioup One p itient had symptoms chaiacteiistie of that group 
m which the metabolic functions of the adicn d coitc\ arc distuibcd, the second 
patient is illustratice of the group in which the genital symptoms aie most al¬ 
tered 

The adienal cortex has many functions which aie earned out through elabora¬ 
tion of endociine products, of which more than twenty compounds have thus 
far been isolated and chemically identified These functions of the adrenal cor¬ 
tex fall into two miin groups The first is the metabolic, through which salt 
concentration, fat and caibolydratc metabolism and water balance are con¬ 
trolled The second gioup includes hoi mono cllccts on the entire endocrine sys¬ 
tem and on the genital system m paiticular, so much so that the adienal cortex 
has been called a genital gland There are also effects on blood pressure, kidney 
function and general bodily vigor which are not as yet accurately evaluated 
While the effects on the genital system are the most sinking, it is the effects on 
the metabolic processes which are essential to life, and it is, as we shall see, the 
disturbance of these metabolic functions which is most dangeious to the patient 

Adrenal cortical tumors can affect the patient’s well being in two ways- as 
tumors, per se, inasmuch as they can be or become malignant and invade other 
organs and metastasize In the second way they affect the patient through the 
hormones which the tumor cells elaborate Adienal cortical tumors show many 
varieties of clinical syndiomes, depending upon which of the many functions are 
altered We will discuss these later 

CASE BEl'OBTS 

Case 1 J D , R&E No 338 975, was a white female infant 9 months of age 
Biith had been at full teim, with normal uncomplicated delivery, birth weight 
was 8 pounds 5 ounces Theie was no histoiy of endooime disturbance m the 
parents or two siblings At the age of 2 months it was noticed that the child had 
a bloated appealance and had begun to gam weight excessively At about the 
same time a few bans weie noted m the genital legion The family physician 
recommended endocime study, but because the child was “good natured” and 
did not seem uncomfortable, the parents had delayed furthei examination At 
the time of admission the child wei^ied 27 pounds and had a tempeiature of 
103 P, the blood pressuie was WO/90 The child appeared extiemely obese and 
there was an acne like lash on the forehead and cheeks (fig 1) There was some 
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fine and coarse hair in the interseapular region of the back and also over the 
genitalia. There was some ])haryngeal infection and .signs of a ditTiase pneumonic 
process in the lungs. ISo abdominal masses were felt. The clitoris did not seem 
to bo enlarged. 

Ihe blood count showed retl blood cells o.3 million, hemoglobin 13 gm., hema¬ 
tocrit -lo, white blood cells 18,000. 


The uonprotein nitrogen was 30 mg. per cent; sei-um calcium 11.3 gm.; phos¬ 
phorus 5.5 mg. Alkaline phosphatase 5.3 Bodansky units. Serum chloride 028 
mg. Serum sodium 130 millieciuivalents. 


Roentgenograms of the skull showed a normal sella turcica. Roentgenograms 
of the chest were normal. Roentgenograms of the bones showed nornral findings. 
An intravenous urogram was unsatisfactory and because of the cliild’s illness, 
no opportunit}' was afforded to re()eat this roentgenogram or to do a perirenal 
air injection. The routine urine findings were negative. 'L’wo determinations of 



24 hour 17-ketosteroid level .=ihowcd 2.7 mg. on one determination and 1.9 mg. 
on another. 

Diagnosis of endocrine disturbance with jjossiblc adrenal cortical tumor and 


acute upper respiratory infection was made. 

Penicillin was given and the temperature finally returned to normal 6 days 
after admission and remained normal for about a week, tluring which time the 
endocrine study was begun. This could not be completed, however, as on the 
thirteenth day after admission the patient began to have fever and diajrhea. 
The fever fluctuated, and sidfonamides as well as other antibiotics were given, 
but the diarrhea persisted in spite of all therapy. Ihe clinical couise was down¬ 
hill and the patient e.xinred 5 weeks after admission to the hospital. 

At autopsy the lower lobes of both lungs showed considerable congestion. 
The kidneys were normal. The uterus was infantile and showed an immatine 
endometrium. The ovaries w’ero normal in size but there was some cegiee o 
maturity of follicles. The thyroid was apparently normal. K.vamination of the 
head was not permitted. The right adrenal was grossly normal, w'cighed 4., gm., 
and show'ed a normal histologic picture. The left adrenal weighed 17 gm. anc was 
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almost completely replaced by a well encapsulated, mottled brownish yellow 
mass, moderately him in consistency. This on section showed small, well de¬ 
marcated yellow areas; around the pcriphers' of the tumor compressed normal 
adrenal tissue could be made out. Histologic section of this tumor showed many 
large areas of necrosis and some aieas of fibrosis and hemorrhage. Intact portions 
of the tumor showed e.\tremcly pleomorphic cells, many veiy large and bizarre 
in character. The eosinophilic cytoplasm was homogeneous and quite clear. 
Nuclei of the cells were often very hyperchromic and variable in size and shape. 
There were some multinucleated giant cells. After careful and prolonged search, 
however, no mitotic figures could be found. The tumor was apparently separated 
from the normal gland by a thick fibrous capsule. No special stains were made. 



Fig. 2. Case 2 vt, patient at time of admission, B, close-up of genitalia. 

Case 2. A. B., R&E No. 342-357, a 17 year old white girl, gave a histoiy of 
amenorrhea of 2 years’ duration. The monarch had occurred at the age of 13 
and the periods had been irregular for 2 years, after wliich time, at the age of 15, 
they had stopped altogether. At about the same time the patient began to note 
the growth of dark facial fair. This became progressively thicker and at the lime 
of admission was quite heavy. Several months prior to admission another surgeon 
had done an exploratory abdominal operation and an appendectomy, nit/i the 
thought that the patient might have an arrhenoblastoma. The ovaries n ere ei- 
amined and sections taken, but were reported as simple cysts. At the timeo/tMs 
operation it was said that an attempt had been made to palp.i(e the sdivjiiil 
glands but that no tumor had been found. 

On admission the patient appealed alert, intelligent, milked US pomids 
and was 5 feet. 5 inches tall. The blood pressure was 90/70. Tkfjw dioiied a 
heavy groirth of coarse black hair, as did also the lower arms, fcalti/lsand par¬ 
ticularly the genital area (fig. 2). She had shaved her legs butjiili;/ace Her 

voice was low in register although the larsm-x ivas not visibly pcaeut The 
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thjroid was not palpably enlarged. The skin showed no striae and no cyanosis 
01 edema. The breasts were moderately well developed and showed some peri- 
areolar hair. She said they had not changed in size during the previous 2 years. 
Pelvic c.xamination showed the clitoris to be moderately enlarged. There was some 
vaginal discharge present. Pelvic examination showed no abnormal findings. 
Vaginal and cervical smears were taken. The vaginal cells were reported as show'- 
ing poor estrogenic level with numerous small cells resembling atrophic and 
androgenic types; endometrial cells were not remarkable. No masses could be 
felt on abdominal examination and no tenderness was elicited. 

Laboratory examination showed red blood cells -1.3; hemoglobin 10 gm., 
hematocrit 44, white blood cells 7,100, Kahn and Wassermann negative. Tlie 
nonprotein nitrogen was 30 mg., CO; combining power 52. On the Exton-Rose 



Fig. 3. Case 2. X-ray taken after perirena! air insufilation, sliowiiif; tumor above right 
kidriej'. 

tolerance test the fasting glucose was 71 mg.; .} hour, 143 rag.; 1 hour, 157 mg. 
Cholesterol 199 mg. Sodium chloride, 4 determinations, all betw'een 480 and 500 
mg. Serum sodium 324 millieciuivalent.s. Serum potassium 19.7 railliequivalents. 
Albumin 5.0 gm. Cdobulin 2.5 gm. 

Roentgenogram.? of the chest were normal. Roentgenograms of the skull and 
of the long bones were normal. A^isual fields were examined and w'ere normal. 
An intravenous urogram showed prompt dye output on both sides. Outlines of 
the kidney pelves were normal; however the right was evidently depressed from 
its normal position. Perirenal air insufilation confirmed the presence of a tumoi 
and .showed a w’ell outlined ma.ss in the region of the right renal gland (fig. 3). 
Seventeen-ketosteroid determinations on tw'o occasions showed 88 mg. and 90 
mg. output in 24 hours." The determination oi the 11-oxy or corticoid group 
showed 5,8 mg. in 24 hours. 

- Determination of 17-ketosteroid.s were made by Dr. K. S. -\ppa, of the Department of 
Medicine. 



VDIltiVAL COimCVL TUMOU 


043 


At operation llio tumor uas appioaehcil by a lumbai incision through tlie bed 
of the t\\ elfth i ib, u liicli u .u> icsected. The tiiinoi « as easily identified and seemed 
to be apparently iiell encapsulated. Tiaction douiroaid on the kidney aided in 
the exposure and ficemg of the tumoi m.i.ss The vessels at the lower end were 
easily isolated, elamiicd and cut. However, there wcie some vessels at the upper 
polo near the diaplnagin which could not be c.ibily icached and in attempting 
to put a clamp blindly on these ^ essels, the tumor was bipieezed and the capsule 
ruptured with loss of some of the tumor contents. Even despite this, theie was 
some troublesome bleeding from vessels cincigmg immediately under the dia¬ 
phragm .ind which could only be e.iught after the tumor was removed. The 
wound was very thoroughly lavaged with saline solution to lemove any loose 
cellular matciial. Two doses of 2 ec each of coitical extinct weie given just be- 
foic burgeiy, 1 cc weie given dining the opeiation and 2 cc later the same day. 
There was no postoperative icaetion of note and the entiie post-suigical couise 
was uneventful 


DISCUSSION 

Case 1, th.it of the infant, illustuiles the type of hypei activity of the adienal 
cortex affecting the met.ibohe functions, especially those of fat, sugar and w ater 
metabolism The child w.is lemaikably obese and, .is mentioned, even the parents 
noticed what they deseiihed as a “w.itcr-logged” appeaiancc. Genital changes, 
although piesent, were not piomincnt. Theie was almost no resemblance to the 
picture of piccocious virilism as seen m the moie common bilateial hypeiplasia. 

Associated with these metabolic changes is a lack of icsistance to vaiious types 
of stress, including infectious disease It was this lack of lesistance which in¬ 
directly led to the child’s death Two inteicuiient infections, first an upper 
respiratoiy infection and then an intestinal one weie the pioximate causes. In 
a normal child such common conditions aie contioiled without difficulty 

If a tumor caused a meie mcieascd secretion of the normal hoimones, one 
would expect the child to be moie lesistant to stiess than noimal. Obviously 
such is not the case and the changes aic not that simple Theie is incieased out¬ 
put of some hoimone pioducts at the expense of otheis so that, although the 
total amount of secietmg tissue is incieased by the tumoi, there may be a defi¬ 
ciency of essential fi actions and consequent deficiency symptoms The clinical 
pictures produced vary considerably depending on w Inch functions are accentu¬ 
ated and which are diminished 

Case 2, the teen-age girl, presented seveie genital disturbance, tending to¬ 
wards masculmization. However the virilizing changes weie not so severe as 
those seen m congenital bilateral hyperplasia. The bieast contours were not 
lost, neithei weie the general female body contours or the genitalia essentially 
altered. This is readily explained when we consider that the endocrine altera¬ 
tions were of only 2 yeais’ duration, and that childhood and pubeital develop¬ 
ment was presumably under normal influences On the other hand, in bilateral 
hyperplasia the abnormal influences are active during the entire pre- and post¬ 
natal periods when sensitivity to such influences is greatest 
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In case 2 there was no evidence, clinical or laboratory, of disturbance of the 
metabolic functions. 

There was no untoward metabolic reaction either during or after surgeiy. 

The prompt return of menstrual function after removal of the tumor was vejy 
giatifying. The loss of facial hair, while definite and progressive, is proceeding 
at a much slower rate and still, months after surgery, is incomplete. 

The 17-keto3teroid output in case I showed values of 1.9 and 2.7 mg. per 24 
hours. The normals are given by some as less than 1 mg. for infants. De°ermina- 
tions on normal infants in our laboratoiy have consistently run less than 0.3 mg. 
which would indicate an even greater disparity between the values obtained in 
this case and the normal. Unfortunately no determinations were made for the 
ll-o.\y or corticoid group. Endocrinologists have believed that this ll-o.\y group 
represents the fractions most responsible for the metabolic effects of the adrenal 
cortex while the Iz-ketosteroids are responsible for the genital endocrine effects. 

In case 2, the older girl, the 17-ketosteroids were enormously increased, with 
values of SS and 90 mg. being obtained as against a normal of 8 to 12 mg. in 24 
hours. The ll-o.xj" or corticoid level wivs 5.8 mg. for 24 hours before surgery as 
against a normal of 1 mg. Theoretically one would have expected more symptoms 
of metabolic upset than were actuallj' present. We do not know how to explain 
this apparent discrepancy. Within a few weeks postoperatively the 17 keto- 
steroid levels were down to 16 mg. and the corticoids to 2.5 mg. 

Several months after surgeiy the levels were 6.8 mg. total 17 ketosteroids and 
2.0 mg. li-oxy or corticoids. No determinations were made of the alpha and beta 
fractions. 

It has been demonstrated that the number of eosinophiles in the circulating 
blood has an inverse relationship to the amount of adrenal cortical hormone 
present. The more hormone present, the lower the level of the eosinophiles. 
Thorn and his collaborators (J. A. M. A., 137: 1005, July 17, 1948) have used 
this phenomenon as a test for the presence of adrenal cortical insufficiency. The 
exact reason for this relationship has not been entirely explained. However, that 
it occurs is well established. 

Case 2 was followed for eosinophile counts^ before, during and after surgery. 

The normal level lies in the range between 100 and 250 eosinophils per cmm. 
of circulating blood. Before surgery the eosinophile level was within this normal 
range. At the time of .surgery the count dropped rather sharply and then within 
10 days after .surgery rose to a high peak above the normal level. I'lom this 
point there was gradual subsidence down to the level of normal or just a little 
below. 

The explanation of the hematologists for this reaction is that there is some 
compensator^' balancing mechanism in the body which compensated for the 
abnormally high level of adrenal cortical hormone which was constantly present 
before surgery. The fall below the normal level at the time of surgery, they attrib¬ 
ute to a combination of an alarm reaction and the fact that adrenal cortical 

2 These counts were made by Dr. J. A. Best of the Division of Hematology. Department 
of Medieine. 
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hoimone was given intramusculaily at the time of surgery The high rebound 
aftei operation, they explain as being due to a preponderance of the compensatory 
mechanism, whatever it may be, aftei tlio release fiom the pieopeiative high 
hormone level Since icmoval of the tumoi this has gradually readjusted back to 
practically a nomial level It remains to bo seen how much clinical importance 
this reaction will assume 

The gross and miei oscopic pathologj' of these tumoi s apparently has no specific 
relationship to the clinical piotme Ponceaii-Fuchsin stains were not done 

bUMMARV 

Two c iscs of tumoi of the adrenal cortex aic presented 
One case, a female infant, presented obesity, edema, some slight genital hair 
growth and poor resistance to infection The child died of inteicurrent disease 
before clinical proof of diagnosis could be made or surgical intervention done 
The diagnosis was confirmed at autopsy 
The second case, a teen-age girl, presented a 2 year histoiy of amenorrhea, 
hirsutism, acne, and hypertrophy of the clitoris The presence of a right adrenal 
tumoi w asconfii med by pei ircnal air msufilation, and suigical removal successfully 
accomplished with piompt and dramatic relief of the amenoirhca and ameliora¬ 
tion of the othoi symptoms 
Some interesting featuies of these cases are discussed 
25 E Washington St , Chicago 2, III 
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JIENAL CARBUNCLE (STAPHYLOCOCCAL ABSCESS OF KIDNEY) 

XOKBERT M. WJiILCII and GEORGE C. EHATIUCR 
From the lioalun Cit;/ llospilul, IUmIoh, Ma.sa. 

riio cliniciil aiicl pathological entity ol renal carbuncle ha.s bec'ii clearly estab¬ 
lished by numerous contributions on the subject, and therapy has been ade¬ 
quately covered from a surgical viewpoint. With the advent of the antibiotic 
drugs, a new impetus has been added to the conservative treatment of this type 
ot kidnej'' infection, this paper is a report on tlu* use of penicillin in the treat¬ 
ment of a patient who, we believe, had a carbuncle of the Icidney. 

Pyogenic coecic infections of the renal corte.K are mainly hematogenous aiul 
secondary to suppurative foci such as boils, carbuncles, abscesses, felons and in¬ 
fected wounds elsewhere in the body. Hugh Cal)ut‘ considered acute infections 
of the upper respiratory tract, particularly of the throat and nasopharyn.v, also 
of etiological importance as original foci. Nesbit- found that staphylococcus was 
present in lo to -10 per cent of the reported ca.ses of Icidney infection. The age 
incidence ranged from 4 to 49 years, the average being 20. Se.\ incidence showed 
a 37 to 17 preponderance of the infection in males. Involvement of the right 
side was seen 31 times, and involvement of the left, 12; bilateral involvement 
occurred in o instances. 

The actual frecpiency of Icidney carbuncle is somewhat open to debate; how¬ 
ever, McAllister and O’Conor,^ after thorough investigation of the literature in 
1932, accumulated 92 cases and added 2 others. Since that time they state that 
about one hundred additional cases have been reported. MacMyn' and others 
consider carbuncle of the Icidney a condition which is still a comparative rarity. 
A review of the literature adds increasing importance to the term “comparative”; 
for it becomes obvious that, as diagnostic acumen and more efficient antibiotics 
are added to the armamentai-ium of the urologist, there will be fewer cases which 
will go to surgery for drainage as perinephric absce.-^ses. Or, more ideally, the 
infectious process may b(' arrested in one of its earlier stages and the rarity of 
renal carbuncle may become an actuality. 

Therapy, as noted in the literature to date, falls mainly into three classifi¬ 
cations: 1) conservative treatment with minor import given to medications; 
2) surgical inteiwention consisting of some form of drainage of the suppurating 
area either by puncture, incision or e.xcision, enucleation, or decapsulation; 3) 
and nephrectomy for the more desperate causes. 

With the advent of penicillin, streptomycin, and related antibiotic agents, a 
new approach has been fostered. ^Ic.'Vllister and O’ConoU have published the 
first report in English on the use of penicillin to ellect a spontaneous healing of 
the massive parenchymal infection. 

‘ Cabot, H.: Blooii .stream iiifeetions of the kklnuy. lirit. ,J. Urol., 8: 2p--255, I93(i. 

• Nesbit, R. .M.: Acute .stapliyloeoecal infections of the kidney. J. .A. at. .A., 98. mJ-a-l, 

^^^“".AIcAllisler, R. \V. and O’Conor, V. J.:ThcelTcet of penicillin in carbuncle of the kidney. 
SurK. Clinics N. A., 26:210-218, 1015. 

6lt> 
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We wish to piescnt our cxpoiionce in tlie satisfactory use of tins drug m a case 
with the thought that it may add some mfoimation and stimulus to published 
results 111 the use of penitillm and newci diugs m the tre itment of itnal carbuncle 
Mr J H , a 20 ycai old coloicd man, was admitted to the medical service with 
the chief complaint of a pei-sistcnt pam m the light flank of 1 week’s duiation, 
10 days before admission, he had sulTeicd an uppei lespiiatoiy infection The 
pain was usually constant and worse at night when lying down Physical exam¬ 
ination reicalcd a tempciatiire of 102 F, tachyc iidia, limited excursion of right 
diaphragm, moderate light upper quadiant, flank and costoveitebral angle 
tenderness, and no pilpable mass llie initial urine axamination showed an acid 
mine with 30 to 10 white blood cells, no red blood cells, casts or bacteria Unne 
and blood culture offered no exidence of growth White cell count was 17,100 
w ith 07 per cent polymorphonuclear Icukocj tes The nonprotem nitrogen w as 34 
The patient’s lomperatuie, ranging from 99 to 102 F, remained elc\ ated for 3 
weeks During the first 2 weeks, sulfadiazine was given in full dosage In the 
second week, a miss became palpable m the nght upper quadrant Meanwhile, 
chest x-iays and Giaham scries wcie taken, and a retrograde pyelogram was 
suggested after an intravenous pyelogram show ed abnormal findings Stool cul- 
tuies were negitive for the typhoid group 
The patient w,is seen by the urological service on the seventeenth hospital 
day At this time additional physical findings were noted, namely, incieased 
temperature of light flank, splinting of right flank muscles, percussion dullness 
over the nght kidney, and a definitely palpable mass in the light flank 
Retrogiade pyelography, March 9 1918, showed fieo movement of the kidneys 
(inspiration and expiiation, fig 1, A) and, as revealed in the intravenous pyelo¬ 
gram (fig 1, tl), a filling defect of the superior major calj’x with enlargement of 
the upper pole of the right kidney (fig 1, C) Indigo carmine appeared in SJ 
minutes on the right and 3 minutes on the left The bladder mine contained no 
red blood cells and 5 to 10 white blood cells, the right ureteral specimen, 1 to 2 
red blood cells and a lare white blood cell, and the left, only fiesh (tiaumatic) 
red blood cells Urine culture giew Staphylococcus aureus fiom the right kidney 
specimen and bladdei with a few colonies from the left (probable contamination) 
Micioscopic minalyses throughout patient’s hospital stay varied from no 
white blood cells to loaded and showed intermittent micioscopic hematuiia 
Blood cultures weie negative In spite of the presence of bacteria by stained sedi¬ 
ment, numerous urine cultures weie negative with the exception of those pre¬ 
viously mentioned White blood count vaiied fiom a high of 19,100 on admission 
to 8,800 at the time of discharge 

Penicillin was oideied March 10 in doses of 100,000 u ex eiy 2 horns xvith sul¬ 
fadiazine 0 5 gm 4 times a day, but foi some leason, the wiitten oiders weie 
not put into effect until Maich 13, the fourth day following cystoscopy On that 
day the temperature returned to normal and remained so Coincident with 
the sharp diop of the patient’s temperatuie to normal, his mine again became 
loaded xvith leukocytes, the mass m his side disappeared, and he remained 
asymptomatic until his discharge on March 23 The penicillin and sulfadiazine 
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were discontinued on March 21. Retrograde pyelogmm taJvcn Api-il 4, tu-enty- 
si.\' days after initial studies, showed normal filling of the previously oblitei-ated 



Fig. 1. ,1, relr()f;nule pyelognim, double c.\po&uro (iii.'jpinition luid expiriition) 
free inovcincut of kidney and ureter. B, intravenous pyeloi'ram (lo nuiiute lilin) sliows 
tilliiW defect of .superior major calyx. C, retrograde pyelogram .shows delect oi supenoi 
major calyx as demon.strated by inlravcnou.s j»yclogra])hy. By ictrograde jjyi^mgram utter 
recovorv sliow.s filling of superior major caly.x. 

superior major caly.K (fig. 1, C). The urine at cystoscopy on April 4, after dis¬ 
charge from the hospital, contained a rare white blood cell; culture was deemed 
.superfluous. 
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COMMENT 


Diagnosis m the above case naturally must be based on supposition in the 
absence of a biopsy, surgical or autopsy specmen We must therefore look to the 
positive finchngb 

The roentgenological studies m the case nere a definite factoi m diagnosis and 
as a deinonstiation of iccovcrj' Many uiiters ascnbe, at tlie most, a negative 
value to cystoscopy and pj elography Lazarus* Thomas and Exlej * and iMacMyn* 
are of this opinion, conversely, Cabot* and Nosbit* emphasize the value of pj elo- 
graphic study Campbell’ points out some of the diagnostic difficulties of pyelo- 
gram interpretation while Braasch’ suggests that the exaggeiated deformities 
in pyeloguuns m cases of perinephric abscess are due to concomitant alteiation 
of the renal parenchyma itself, thus supporting the contention of Patch and Reid * 

Urinaiy findings m suspected cases of renal carbuncle are often signihcant in 
the early stages of the disease for their normalcy, while minor uiinaiy findings 
may be constant tluoughout Rupture into the renal pelvis will result in showers 
of pus cells and bacteria, often with, surpiismgly, negative cultures This obser¬ 
vation has been noted and is evplaincd by Nesbit’ through personal cummumca- 
tions with Hclmholz and Hadley as due to changes m the bacteiia that lender 
them sufficiently devitalized to fail to respond to the usual culture methods 
Stained smears and cultuies are thus given a position of diagnostic impoitance 
and indicate the need of frequent, careful studies tluoughout the course of the 
disease as well as after lecovery 

lOdney function tests as an aid to the determination of the extent of kidney 
damage may be of little help as in the case piesented in which indigo carmine was 
used Cabot and Ciabtieo’ emphasized the value of the phenolsulphonphthalem 
test in diffeientiating between pyogenic and nonpyogenic group infections by 
stating ‘ Since the suppurative infections involve chiefly the coi tex and com¬ 
paratively little of the convoluted tubules, they would be expected to produce 
comparatively little effect upon kidney function thus measuied, and such is m 
fact the case ” 

The role of sulfadiazine in the therapeutic treatment of oui case is difficult to 
evaluate It is noted, however, that the patient’s tempeiature lemained elevated 
throughout the initial theiapeutic dosage of the drug and that theie was no per¬ 
ceptible change m clinical course oi urinaiy studies Penicillin would have no 
doubt been given gieater credit than it deserved had the original oideis foi thei- 
apy been earned out Significantly, the patient’s temperatuie lemained noimal 
once penicillin therapy was instituted, and unhke McAlhstei and O’Conor’s* 
case, complete asymptomatic lecovery ensued Sheaiei, Wipei, and Millei>» re- 


* ' the kidney Bnt J Urol , 4 11-19,1932 

' odney, J Urol , 21 353-361,1929 

, r, , T, Carbuncle of the kidney Minn Med 13 484-187 1930 

’ Campbell, M r Renal carbuncle J 4 M A , 98 1729-1733 1932 
'Patch, FS and Reid, G Carbuncle of the kidney, etc Bnt j’Uror,6 34-48, 1933 
Cabot, H and Crabtree, E G The etiology and pathologj of non tuberculous renal 
infections Surg , Gyneo A, Obst , 23 495 536 1918 tuuercuious renal 

12 ”945“'"’ ^ B M*”***- J M Renal carbuncle, etc J Urol 54 
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ported an excellent clinical result using penicillin lavage and intramuscular peni¬ 
cillin, 200,000 u. daily after surgical incision and drainage. It should also be 
noted that IMcAllister and O’Conor'’ used i-elatively small doses of penicillin, 
whereas our patient was given large doses. Finland” feels that in inaccessible in¬ 
infections, such as renal carbuncle, even though the organism is considered peni¬ 
cillin fast, massive doses at frequent intervals over a long period of time may often 
be found elTective. 


CONCLUSIONS 

A case of large presumable renal carbuncle is reported; recoveiy eventuates 
without surgical intervention. 

The value of pyelography in diagnosis and follow-up is demonstrated. 

The value of early diagnosis and conseiwative therapy is emphasized. 

Urinary studies are of significant aid in following the coui-se of the infection, 
both for negative as well as positive findings. 

Blood and urine cultures may be negative though bacteria are present in urine 
smears and pyogenic kidney infections are considered hematogenous in their 
inception. 

In the absence of the usual obvious sources of acute renal infection an obscure 
focus or upper respiratory infection must be considered. 

Penicillin in massive doses may be of definite aid to recovery. 

ItSO Beacon Si., Brookline 46, Mass. (G. C. P.) 

n FinUand, M.: Thorndike Service, Boston City Hospital. By person.al communication 
with the authors. 
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IXHATERVL COiXGENITAL CYSriC KIDNEY IN VN INFANT 
COJIPLICVTED BY HYDRONEPHROSIS 

W 0 O O'DONNLLL inu JObi VH C PKLSTI 
tram the VerrfjUosptlal Piilshurqk^ Pa 

Ucteiitly j. cabc c.imc uikIci oui t.iic, an mtia-abclommal cyst m a newborn, 
tbo e%ntt nature of whali was not o\i<lent to us until the pathological specimen 
wasbtudied Only one similar case can be foiiml in thohtoiatuie, that of Schwartz, 
which ho teimcil “tinil itcral multicjstic Ividney m an infant ” 

M D , a 10 das old female child, was admitted to Mercy Hospital from a 
foundling home, wheie, a few dajs affci buth, she w is obteued to base a mass 
in the left llniK, which gradiidly incrci«ed in size Ihe piticnt was a nonnal 
foiteps dehvciy, and her gciiei il condition was good, she took her formula well 
Physical csainin itioii loieilcd a well iiouiishcd child with a soft mass m the 
left flank, about 10 cin in dianietci, cjstie in consistence The hemoglobin was 
9 0 gni , led blood count 3,280,000, white blood count 9,350 Routine urinalysis 
was negative Thcnonpioteinnitiogcnnas25 7 X-Ray of the abdomen levealed 
a soft tissue miss m the abdomen, ccntially and to the left, displacing the 
bowel to the right 

The clinical impiessions wcio divided between those who thought that the 
mass was rcnil m oiigin, iiid those who felt tint it lepiesentcd a mesenteric 
cyst, although the latter opinion was most pievalcnl 
Because of the size of tiie mass and the imceifamty of the diagnosis, an e\- 
ploratoiy laparotomy was advised The infant, fiicn 3 weeks old, was anesthe¬ 
tized with drop ether A left icctus incision was made and there was exposed a 
multilocuiar cyst about the size of a iaige orange, lying piesumably m the left 
side of the peiitoncal cavity behind the tiaiisv'ei'se colon No attaelmiont to 
meseiiteiy could be demonstrated, nor could the left kidney be palpated The 
cyst was dissected away easdy, no hgituie being required in the process It was 
the opinion at the operation that this was a mesenteiic cyst The incisionwas 
closed m the loutme fashion, and the condition of the patient at the end of the 
operation being quite good Tlie duration of the opeiatioa was 19 minutes 
The baby gamed m weight fiom 7 pounds, S ounces on admission to 9 pounds, 
1 ounce on disohaige 7 weeks later 

The gloss specimen consisted of a large miiltiioeiilated cystic stnictuio, meas- 
uimg 12 by 9 by 7 cm It was lobiilatcd and contained about 25 cysts, the largest 
of w hich w as 8 cm m diaraetei, and the smallest, the size of a pm head Many of 
the cysts mteicomraumeated, howevci, otheis could be dissected free of the rest 
of the specimen m toto without collapse An atiophic meter about 3 mm m 
diametei was adherent to the kidney by fibrous connective tissue To facilitate 
tracing its course to the lenal pelvis, we injected a blue dye m the uretei We 
found the meter to turn completely upon itself about 2 cm distal to the metero- 
pelvio junction so that it reveised its couise for about 1 cm , and then it emerged 
into a “cyst” at a shaip right angle The pelvis, which giossly was no different 
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from the other cysts, was a thin-walled cyst, G cm. in diameter. This communi¬ 
cated with some of the other cysts by minute lumina and with the ureter by an 
opening about 1 mm. in diameter. Adjoining the atrophic ureter was a small 
nodule about I cm. in diameter, composed of rather firm i-eddisli tissue, con¬ 
sistent with the appearance of renal tissue. The wall of the cystic structure was 
pale pink- 3 ^el 2 ow, smooth, dull and translucent, containing somewhat tenacious, 
thick colorless fluid. ’ 

^Microscopic tissue sections of the kidney' showed the walls of the cj’-sts to be 
composed of several layei-s of fairly dense fibrous connective tissue. Tlic lining 
consisted of a single la^'er of stretched out, extremely low cuhoidal epithelium. 
The epithelium of the pelvis, while low, was taller than that of the cystts. The 
epithelium of the ureter was tallest of all; nevertheless it was still low cuhoidal 
in character. The striking feature of the microscopic section was the pre.sence of 
a few scattered glomeruli and tubules within the walls of the cyst.s. These struc¬ 
tures were small but otherwise normal. Tissue section of the small nodule ad¬ 
joining the ureter showed normal kidnej'- tissue, comjjrising a few glomeruli and 
manj- collecting tubules. 

An intravenous urogram showed that the left kidnc.v was ul).sent; the right 
kidney" revealed moderatch' good concentrating capacity and upiieared some¬ 
what enlarged. There was no evidence of the presence of cysts in thi.s kidney, 
although the urograms were not ideal. 

Because of the apparent raritj" of such a condition we were stimulated into 
inquiring into the subject of retroperitoneal and renal cysts. Pob'cystic kidney 
disea.se is usualls' a bilateral condition. Braasch has made the statement that 
poij'cystic kidnet^s are alwa^'^s bilateral in the adult. Cases described as unilateral 
frequently' later develop the cystic process on the opposite side. It is the con¬ 
tention of some tliuL if microscopic study' of the alleged normal kidney' in uni¬ 
lateral cystic kidneys is made, multiple cysts would be found which eluded the 
surgeon’s hand. For this reason and for the reason that many of these cases later 
develop into bilateral polycystic kidneys, many of the reported cases of uni¬ 
lateral poly'cystic kidney have to be taken with a grain of salt. 

Xcverthele.ss in SS autopsies of polycystic kidney disease, Ritchie found 2 to 
be unilateral. Nauman reported 2 unilateral cases among IG cases of polycystic 
kidney disease. Bugbee and Wollstein reported 4 of 15 cases of unilateral poly- 
cy'stic kidney' disease, one in an adult and one in a newborn child, and both 
corroborated by autopsy. Bell at the University of iMinnesota reported 4 cases 
of unilateral polycystic kidney disease among 44 autopsies \vhich revealed poly¬ 
cystic kidney disease. The unilateral cystic kidney differed in no way from the 
bilateral type. One patient was aged G months, one was a still born, one \\as 45 
and one. Go years of age. 

Schwartz in 193G reported a case of unilateral multicy'stic kidney in an infant 
aged 7 months. He used the term in contrast to polycy'stic kidney, for the typical 
polycy'stic kidney retains its general configuration and is studded with myriads 
of cysts separated by compressed islands of renal substance. Ihe case reported 
by Schwartz contained much fewer cysts and very little kidney' tissue between 
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the existing cysts A lapaiotomy was peifoimed, tlio pedicle was ligated and the 
left kidney lemoved Intiavenous uiogiams had levealed a noimal light kidney 
This IS piactically identical with the case being leported 
A subject closely lelatcd clinically to the iimlateial polycystic kidney is that 
of the letiopeiitoncal cjsts, classified by Lahcy and Echeison in 1934 The most 
impoitant group in then classification is the wollfian cyst or uiogenital cyst 
The w olffian duct is the exci etory mechanism m cmbiyonic life foi the pi onephi os 
and mesonephros and latoi de^ clops to form the excietory apparatus foi the 
male genital system AVith the formation and degeneration of 2 piecursoiS to 
the Imal kidney (the metanephros), theie is ample oppoitunity foi cystic m il- 
formation among the tubules In fact it is suipiising that we do not see moie in 
the post embryonic life Lahcy and Echerson report 2 cases, both in young 
adults, chaiactcrized bj thin walled cysts, lined with ciiboidal oi columnai epi¬ 
thelium They weie shelled out without difficiilly, very few \cssels lequiied 
ligation They weie not connected with any organs Other cases have been 
repoited with only rudimcntaiy kidney tissue m the cyst wall, which, in these 
latter, proccs conclusively their origin These cases, which clinically might simu¬ 
late tile cystic kidney of our patient, dilTci significantly m two ways In these 
oases, the adult kichioj on the same side as the cystic mass was present, and 
the lenal tissue found ,miong the cysts was nidimcntai-y in natuie and not of 
the metanephiic type 

As to the intoipictation of this case we must admit much lests upon conjec¬ 
ture That this was not the usual example of polycystic kidney is indicated 
by the facts that it was unilateral as far as could be deteimined and that hydio- 
nephrosis complicated the oiigmal pathological process of cyst formation The 
pelvis, which was nothing more than a large cyst, communicated with the meter 
by a very nariow opening The proximal portion of the uietei was very toituous, 
evidently the cysts of the kidney, which arose as a maldevelopment of the meta 
nephros dining embiyonic life, angulated the ureter to such an extent that the 
flow of urine was inteifered with, thus lesulting m the well luiown process of 
hydionephiosis Some of the cysts could be dissected away in their entnety from 
the rest of the kidney These then were not unlike the cysts of the polycystic 
ladney which, in theory at least, are found in the pioximal portion of the lenal 
system and do not communicate with the distal portion They do not contain 
unne Then, too, the epithelium of these independent cysts was not identical 
with the epithelium of the pelvis ot uretci The foi-mer was consideiably lowei 
than the lattei In the gioss we have evidence that we weie dealing withhyclio 
nephiosis inasmuch as the meter was very toituous and communicated with 
the dilated pelvis by a naiiow opening Also m the gross we proved that we were 
dealing with a polycystic type of kidney disease since some of the cysts could be 
removed entirely from the rest of the specimen wnthout loss of fluid Micro¬ 
scopically the epithelium of the cysts diffeied from that of the pelvis which 
grossly looked like the rest of the cysts Thus we have a case of foetal maldevelop¬ 
ment which per se interferes with the physiological functions of an oigan, to the 
degree that it has become piactically annihilated This is not merely an academic 
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problem; tlie diagnosis of polye.vstic kidne 3 's earries witli it an ominous prognosis. 
However, with this tj'pc of unilateral congenital cystic kidne.y, the prognosis 
might be veiy favorable. The infant is o months of age at the pi-esent time. The 
genito-urinary .sj’stem is functioning ollicienth' enough to permit the child to 
thrive. 

Mercy llo.spilal, Pride <.t Locu.sl Sis., PitLsbiiryh, Penna. 
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mvNSTnoR.vcic nephrectomy for metastatic 

OSTEOGENIC SARCOMA OF THE KIDNEY 
DONALD F. MAItSUALL akd EMERSON U. DRAKE 

The purpose of this paper is twofold; 1) to re-emphasize the simplicity and 
advantages of the transtlioracic approacli for neplircctomy in seicctccl cases; 
and 2) to report an nnusua! case of osteogenic sarcoma that metastasized to the 
kidney. 

CAsn nEPoirr 

H. St. G., a wliite man, aged 23, appeared at tlic Maine Gcnerai Hospital on 
February IG, 1938, complaining of pain, stiffness, and swelling of the right knee 
of C weeks’ duration. Radiological examination revealed a bone-forming tumor of 
the lower end of the right femur (fig. 1). This w;is radiographically typical of 
an osteogenic sarcoma. A high thigh amputalicn was carried out. The diagnosis 
was confirmed on pathological examination (fig. 2, A). Radiological examination 
of the chest and pelvis at that time showed no evidence of metastases. The pa¬ 
tient’s postoperative course was uneventful, and he remained asymptomatic for 
the 10 years following. 

In October 1918, the patient consulted his family physician because of a dull, 
aching pain in the left side, of 0 months’ duration. There were no urinary symp¬ 
toms. On the basis of the findings on .\-ray in the abdomen and chest, he was- 
re-admitted to the Maine General Hospital on October 21, 19-18. Aside from his 
previous amputation, his past, family and social histories were irrelevant. 

Physical examination demonstrated a sense of resistance in the left upper 
quadrant, but no definite mass was outlined, and neither kidney was palpable. 
The stump of the right femur was healthy and in good condition. The remainder 
of the physical examination was negative. X-ray studies showed a •! cm. calci¬ 
fied nodule situated laterally in the left lung (fig. 3, /I). A plain x-ray of the ab¬ 
domen revealed a 9 cm. nodule of similar density in the region of the upper pole 
of the left kidney. Intravenous urograms showed a normal appe.aring right kid¬ 
ney, but no e.xcretion from the left (fig. 3, B). The impression was that of meta¬ 
static involvement by osteogenic sarcoma of the left kidney and the left lung. 
Laboratory studies revealed a normal red blood count and hemoglobin value. 
The white blood count and differential were normal; blood urea nitrogen was 
15 mg per cent, and bleeding and clotting times were normal. Urinalysis shou'sd 
a pH of 5.5; sugar 0; albumin faint trace; microscopically there were numerous 
red blood cells, no bacteria. A preoperative diagnosis of metastatic osteogenic 
sarcoma of the left kidney and left lung was made. 

On November 1, 1918, an operation was performed as follows: With the pa¬ 
tient lying on his right side, an incision was made through the sldn and muscles 
overlying the left tenth rib, and the rib resected subperiostealiy from its angle to 
the costal cartfflage. The chest cavity was entered, and a semicircular incision 
made through the diaphragm over the underlying kidney, which was displaced 
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of the kidney, the diaphragm was closed witli interrupted sutures of silk. A small 
posterior segment of the ninth rib was resected anti the lingular portion of the 
left upper lobe was drawn into the wound. The tumor mass was amputated, the 
lung being whipped over with a running catgut suture. Three other small ealci- 
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lied pulmonaiy foci weio palpated and renwved individually, olo!?ing each defect 
nidi a small mattrcns sutuie. The chest wall was closed in layers with interrupted 
silk, with temporaiy intercostal drainage. 

The postoperative course was entirely imcventful, and the patient wa.s di.s- 
eharged home on his Mth postopcnitivo day. Pathological c.\amination (fig. 2, 
B) conlirmed the diagnosis of osteogenic sarcoma with one large icnal and one 
largo pulraoiuuy metastasis, a.s well as .several smaller metastatic pulmonary im¬ 
plants. 



Fio 3 


DISCUSSION 

This patient was an ideal candidate for a transthoracic nephrectomy because 
the tumor was large and occupied the upper pole of the kidney. It was high under 
the costa! margin, which would have made lemova! difficult by either the cus¬ 
tomary flank or the transperitonca! appioach. In addition, the transthoracic 
approach made possible the examination of the loft lung at operation. 

Transthoracic nephrectomy was born of necessity in World War If. SLx such 
operations were performed m 1944, during the Italian campaign, at the 8th 
Evacuation Hospital, affiliated with the Ifnivereity of Virginia. Details of this 
operation for traumatic thoraco-abdominal injmies have been described by one 
of us.' At that time it was felt that this operation would be feasible only on the 
left kidney because of the pi esence of the liver on the right side. However, since 
that time this operation has been employed independently by Dr. Richard Chute- 
and Dr. Wyland Leadbettei® for the resection of tumors of the right kidney as 
well. They have observed that in cases of laige renal tumors the liver is displaced 
enough laterally to allow for the transthoracic approach. 

' Marahall, D F J Urol , 65: 119-132, 1946. 

® Personal commuiucation 

* Personal communication 
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Ihis approach is veiy coiivonieiit for the surgeon because of the excellent 
exposure ol the renal vessels. In acldilion to this techniciue fleinonstrated at the 
8th E\acuation Hospital in eases of traumatic thoraco-abdominul wounds, its 
ad\antagcs in nontraumatie selected eases have been demonstrated in a film 
by Dr. Richard Chute at the annual meeting of the American Urological Associa¬ 
tion in Boston, in May 19-18. It is imperative tliat if this approach is used, an 
anesthetist well trained in endotracheal technique be available, and a thoracic 
surgeon makes a welcome member of the team. The unusually smooth convales¬ 
cence of those patients is remarkable. 


^^'ith the moderately encouraging rcsult.s reported by Alexander and Haight,^ 
from the resection of Isolated pulmonary metastascs of primary renal tumors, an 
occasional patient might lend himself to this means of resecting a solitary pul¬ 
monary nodule at the time of resection of the primaiy tumor, rather than at a 
later stage. 

The recurrence of osteogenic sarcoma 10 years after resection of the primary 
lesion is unusually rare. The Army Institute of Pathology has a collection of 
approximately loO osteogenic sarcomas, and according to Brig. Gen. R. 0. Dart, 
USA, Director^ ‘‘a considerable number” of these liave developed metastascs to 
the kidney. There is no record at the Army Institute of Pathology of primary 
osteogenic sarcoma arising in the kidney'. 

Hamer and Wishard® reported in July 19-18, a case of primary osteogenic 
sarcoma involving the right kidney. Those writem were able to find only two other 
cases of osteogenic sarcoma of the kidney.’ • 

Blades and Efilcr’ reported, in February 19-18, a review of the surgical treat¬ 
ment of the solitary lung metastasis. 

The patient reported in this paper is being followed closely for evidence of 
recurrence. It seems highly unlikely that the resection of the pulmonary me- 
tastases in this particular individual will greatly prolong his life, but the extreme 
simplicity of this procedure with this approach led us to attempt to resect the 
gross tumors for whatever palliation possible. 


ADDK.\DU.M 

The patient has been asjmiptomatic for 9 months. On August 22, 19-19, he 
complained of swelling, with slight discomfort, in his left testicle, liixamination 
showed an enlarged, firm left testicle, with one small area of stony hanlness 
present. There was also a slight amount of fluid present, and some thickening of 

the spermatic cord. . 

A left orchidectomy was done on September 9, 19-19. Pathological examination 

showed metastatic osteogenic sarcoma of the left testicle. 

Metastatic tumors to the testicle, particularly of this type, are extremely rate. 

•* Alexiindcr, J. unci Haight, C.: Surg., Gynec. & Obst., 86: 129-1-10, lO-b. 

‘ Personal coinmunicution. , m.o 

“ Iliimer, II, G. unci Wi.shur(l, W. W., Jr.: J. Urol., 60: 10-17, 19-18. 

’ Weber, F. P.: Brit. J. Cliil. Dis., 28: i;i5-138, 1931. 

® llaining, R. B. unci Poole, F. E.: Arch. Path., 21: -1-b l.).3b. 

» Blades, B. und Efller, D.: J. Tliorueic Surg., 17: 27-.5(, HM8. 
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Katlioguiphic pxamiii.ition of the ihcst shov\e(l no iccuirpnco .is yet in his 
lungs 


bljMMlttll 

A (li.tgnobis of metasUtii. osteogenic b,ircom.i of tlic kidney was made in a 
patient wliose met.ist.iscs octiiricd 10 jcais aftei the lemoval of the piimary 
lesion in the light fcmui 

A mot.astatio nodule was also identified prcopeiatively in the lingular portion 
of the left lung 

Ihe tiansthoracic .ippioath w.is used to remote the kidney and a poition of 
the left lung 

Tiaiisthoiacic nephrectomy has proved to be .i logical and simplified approach 
m selected e.ises 

1 'i2 High Si, Portland, Maine. 
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POSTOPEIUTIVE 

FOLLOWING 


STliiCTUPE AND PERIOSTITIS PUBIS 
RETROPUBIC PROSTATECTOMY 


SKYMOUU V. WILIIKLM and SULWVX Z. FllliKD 
From (he Gcnito-Urimtri/ Stirgiail Sen-ice, licth Israel Iluspilal, Xcw York, N. V. 


Retropubic, or cxtravosieal suprapubic prostatectomy, was introduced into 
this country in 19-17 by ^lillin, wlio told of excellent results and a remarkably 
short period of convalescence. Ihis author in a subsec|uent monograph, based on 
an experience of over 3/5 cases, again emphasized the strikingly low incidence of 
postoperative complications. Later pid)lication.s by Bacon and others apparently 
confirmed the value of the retropubic operation and stre.s.sed its desirability in 
most cases of major prostatic hypertrophy. The Gallic enthusiasm of Duvergey 
has promised him to call this “the operation of the future.” As a result of these 
reports, a considerable number of retropubic ojjerations have now been done in 
the United States, and I believe that the time has come to evaluate our results. 

This report is based on 33 retropubic prostatectomies which were done at our 
hospital by 5 surgeons, including residents. There was 1 death due to acute 
pulmonary edema (table 1). .V moderate amount of bleeding was observed in 9 
of our cases, but none of these reciuired surgical measures other than blood 
transfusion. In contrast to intravesical suprapubic enucleation, these patients 
were quite comfortable after operation. 

In this small series, however, we have encounteretl with api)alling freejuency 
two distressing complications:—i)ostoperativc stricture and periostitis pubis. 


I'O.S’l’OlMUUTIVE STIUCrUUK 

Post-prostatectomy obstruction occurred 5 times in IMillin’s hist 75 cases. 
Subsequently, the techuiciue was so modified that either a wedge of the posterior 
lip of the bladder neck was excised or the bladtler neck was sutured to the floor 
of the prostatic bed. Since Millin adopted tliis revised method, no further 
strictures occurred. 

The technique followed b}’' us at the Beth Israel Hospital was substantially 
the same as that described by Millin and Bacon, a Y shaped wedge being excised 
from the posterior lip of the bladder neck in every instance. Despite this pre¬ 
caution, late stricture at the bladder neck was encountered in 9 of the 33 cases. 
Five responded favorably to urethral dilatation with bougies and sounds, two 
required secondaiy suprapubic cystostomy and internal urethrotomy, and the 
remaining two needed transurethral resection. 


I'KIIIOSTITIS PUIUS 

Being well aware of the occasional occurrence of aseptic {jeriostitis pubis, 
described by Beer in 1924, we were initially apprehensive that the wide e.xposme 
of the space of Retzius might predi.spo.se to this unpleasant complication. Ihere- 
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fore, bpccial effort was matle to avoid iiijiuy of tlie pciiostlura of tlie pubis cither 
by needle or by lotraetors. 

Periostitis pubis occiured in 5 of our .32 eases. This painful condition incapaci¬ 
tated these patients from 4 to S weeks, and the course was apparently not influ¬ 
enced by any type of therapy. Alt eventually iceovered (fig, 1). Our high incidence 
of periostitis pubis is in accoid with the observations of Rosenberg and Vest, and 

3. Jlclrupubic prmtaUctomy: CompUcations 


Number of cascb . .. 33 

Deaths ^ 

Stricture 9 

Periostitis jjulus 5 

Postoperative blceilmn 0 

Femoral plilcbothrombosia . 2 

Epjdidynulis 5 

Pyeloucphntis i 

Prostatic bed infection 
Incisional hernia... 



Fig. 1 Urethrocystogram, showmgstneture at bladder neck. Note also periotitis pubis 
Beth Israel Hospital No 2H060 

also of Mooie, though at complete divergence from the experience of Millin, 
who had never encountered this complication after a retropubic proatateotomy. 

Str.MMAUY 

A high incidence of postoperative stricture at the bladder neck and of aseptic 
periostitis pubis has been observed in a series of 33 consecutive retropubic 
prostatectomies. These distiessing complications constitute a serious deterrent 
to the routine application of the retropubic operation. 

40 E. SSrd St., Neto York, N. Y. 
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DISTRIBUTION OF THE BLOOD VESSELS OF THE PROSTATE 
GLAND jVND urinary BLADDER: APPLICATION TO • 
RETROPUBIC PROSTATECTOMY" 


FllANClS A. BENEVJ3NTI and GUSTAV J. NQBACK 

From the Department of Urologu (James Buchanan Brudji Foundation) of the New 
York Hospital and the Department of Anatomy, Cornell University 
Medical Cotleyc, New York, N. Y, 


A knowledge of the distribution of the blood vessels, pnrticuliirly the veins, is 
imperative for the successful execution of anysurgical operation. This is especially 
true of retropubic prostatectomy, in which a step of the operation is preliminary 
ligation of the veins on the anterior surface of the prostatic capsule. 

Millin, who had done more than five hundred such operations and lauded 
"the advafitages of the procedure over other types of prostatectomy in suitable 
cases, first demonstrated his operation in this countiy at the Department of 
Urology (James Buchanan Brady Foundation) of the New York Hospital in 
June 1917, at which time he stressed the fact that the vessels on the anterior 
surface of the prostatic capsule must be undernm and ligated before incising the 
capsule and removing the prostate gland. After operating upon several patients 
and noting the great variation in the configuration of the large veins at the 
prostatovesical junction, we decided to make a study of this region on cadavers 
inasmuch as such a study on a patient in the operating room could be limited 
only to the superficial veins which presented themselves during the course of 
the operation. 

We dissected the pelves of several cadavers and discovered that the veins which 
are extremely thin walled were found in the layers of the endopelvic fascia. 
These veins have no valves. It was difficult to trace the course of the veins because 
only segments of them contained postmortem blood clots, which are a great 
help in dissecting blood vessels in that they are easily seen and felt. Dissection 
between segments of vessels containing blood clots was difficult because of the 
friability of the vessel walls. A collapsed vein or one without a contained blood 
clot was indistinguishable from its enveloping endopelvic fascia. 

In reviewing the literature on this subject, we discovered that the principal 
studies, and the ones most frequently referred to, were those which were done 
by simple dissection of the postmortem specimen (Santorini, 1724). No accurate 
description of this group of veins and the ple.xuses was given. It'was stated that a 
vascular plexus covered the anterior surface of the prostate and bladder. In a 
more recent article, entitled “The Function of the Vertebral Veins and their 
Role in the Spread of Metastases,” Batson used “artist’s tube water color” 
which was fluid and remained fluid, giving color to the tissues and at the same 
time being radio-opaque. By this means, he was able to follow the course of the 
material in the human cadaver and the anesthetized Rhesus monelcy by fluor- 


„ specimens from which the material for this paper was derived were 

Ma“olots' Association in Lston! Mass! 
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oscop}^ and roentgenograms. He also used late.v rubber mass to till the cranial 
veins and sinuses. 


.^f.Vrk;lU,\.L^i AKD MJiTUOD.S 

In dissecting our first two cadavers, the difficulty iji following the course of 
the veins became apparent a.s we were never certain when vein or a portion of the 
endopelvic fascia was being followed. When colored fluid was ijijected into the 
vessels, some of the dye escaped through openings in the veins caused by dissec- 
tion and thereby colored all the surrounding tissues and made further dissection 
futile. Distending the veins with colored solution before dissection was started 
allowed the veins to remain intact only so long as no dissection was carried out, 
for when dissection was done, a rent would invarial)ly be made in a vein and the 
contained fluid would then be spilled ami color the surrounding tissues 
v/. It occurred to us that the ide;il solution for the successful execution of the 
studt' of these friable and callapsin^ t'cssel-s icotdd he one which could be injected 
into the body of the cadaver in the flui<l state at an elevated temperature, and 
which would solidify and form molded ca.st.s of the vessels when allowed to stand 
at room temperature. We found this ideal medium in a plastic substance which 
was not brittle and could form excellent casts. This substance, called Vinyilte, 
consisted of two powders which wore mixed together anrl thrown into solution 
by adding large tjuantities of acetone at a temperature above 70 C. Methylene 
blue was then added for coloring. This .solution quickly began to ciystulliao when 
brought below this temperature. 

The deep dorsal vein of the penis of three cadavers, whose ages were 03,08, and 
72 years respectively, were dissected and found to lie immediately under Buck's 
fa.scia. The superficial dorsal vein of the penis, which penetrates the suspensoiy 
ligament of the penis and the lower abdominal wall, was not used. The deep 1 
dorsal vein of the penis was then camdized and the freshly mi.ved and heated 
Vinylite .solution was injected with gentle pressure. From 50 cc to 250 ce of the 
solution were usc<l. The vessel was then tied off so that there would be no back- 
flow, and the eanula was removed. No further dissection was done. The cadavers 
were then placed in a refrigerator for -IS hours, after which they were removed, 
and the anterior abdominal walls were excised. 

The veins of the anterior abdominal wall were found to contain the blue plastic, 
as were manj' of the vessels of the thorax and head. The lower extremities were 
then disarticulated at the iup joint, and the large femoral and saphenous veins 
w'erc found to contain plu.stic, as did the veins about the aectabulac, the ob-^ 
turator plcwuses (both inner and outer) were completely filled and formed a 
beautiful outline. The.sc vc.ssels were filled despite the fact that the injection was 
made only into the deep dorsal vein of the penis. In dissecting away the gluteal 
mu.scles, (he veins in these mu.scles and those in the lesser m\d greater sciatic 
notches were !ikewi.se found to be filled with the blue plastic, ihe hemorrhoidal 
veins were completely filled', and when the torso was sawed olT at the first 
lumbar vertebra, the largo vej'tebz-al vein at this point \Yas complete^ filled. 

The amputated pelves, which were separated from the abdomen and lower 
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Fig. 3. Veins lyiiij; in eiulojielvic fiisciu on inner surface of pubic ramus and symphysis are 
seen in upper left. Lar^e, jirominent superficial brancli of deep dorsal vein of penis is seen 
arising from main trunk at its bifurcation into right and left ple.xuscs as it emerges from the 
triangular ligament. lihuUler has been opened up to vesical outlet, thereby showing its 
proximity to branches of large ves.sels when prostate is small. 
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Fig. 4. Endopelvic fascia and vessels stripped off periosteum pf symphysis pubis. Large, 
prominent, centrally located superficial branch of deep dorsal vein of penis is seen Ij'ing be- 

tvv'fion t.wn vor\f TiiiKr\T-\fn«f.nt.w* li irji f.S . 
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limbs, were more manageable for detailed dissection. Tl.e retroonbic fat and 
peiitoneal contents had been removed. Tlio veins over tlie sympliysis pubis and 



\ 



Fig S. Arterial blood sujfplj" of prostate and blailder neck. View from right side. 


pubic rami were dibsccted and found to lie in the endopelvic fascia over the peri¬ 
osteum. The configuration of these ve&sels varied in each case. These vessels 
were branches of the lateral ple.vus of veins about the prostate. When the ramus 
of the pubis and the ramus of the ischium were cut away (fig. 1), and the entire 
penis and scrotum were cut away e.\cept for the deep dorsal vein of the penis, the 
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plexusof veins WHS clearly seen.^'ho deep dorsal vein of the penis penetrated the 
triangulur ligament (urogenital diaphragm) to contribute the major share in the 
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Fig 9. Composite illustrations from injected specimens, showing arterial and venous 
circulation of piostatc, tiladdcr and ictiupubic area -I, aiiteiioi view , if, lateral view. 

formation of the lateral prostatovesical ple.\us, the pudendal ple.xus, and the 
obturator plexus of veins. The last ple.\-us consists of two rings of veins, one 
overlying the other, sunounding the margin of the obturator foiamen. It sends a 
branch into the lateral prostatovesical plaxus. In figuie 2, where the bone is not 
cleared of all venous tissue, remnants of the obturator ple.\us can be seen on the 
left margin of the obturator foramen. 

As the deep dorsal vein of the penis emerges from the triangular ligament, it 
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INTERSTITIAL CELL TLLMOR.S OF 'J'E.STIS 
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.VXD I ESIOSIEKONE; IncIDE.NCE IN AnIM.VL.S .V.ND ICxi’KJU.MiC.NT.VL 
FuoDCrrioN ok Inteu.stiti.u. Cell 'I'u.mimw 

.MLYHIl .M. MKLICOW, .lOllX X. ItOlilX.SOX. \V1EIJ.\.M IVl’K-S \.vij 
L.\i:ili:XCK K. H.VIXSl'ORI) 

t rom the ttijuiee ( mloiitcdl Chute unit iltthicn llonpittit, Citltiiiihid [hiit cruiti/ 

Ciilleije of Chijiiicittnt; and tiunjeon.i. Xeu' York, .V. ’ 

iumors ot tlie intcr.stitial cells of the testi.s are rare but intere.sting because 
of the pronounced eiulocrine di.sorder that they can Induce. I'lio case we report 
is the first in 29-1,oOl) admissions to the Columliia-Rresliyterian Medical Center 
of New York over a period of 19 years. 

C.\.SE llEl'OUT 

W. J. (No. S-loSI2), aged o, was admitted October 19, 19-1(5. The child had 
developed normally until about 0 or S montlis ago, at which time it was observed 
that his genitalia were growing rapidly, the puliic hair increasing, aiul the voice 
deepening. Aliout d months prior to admission, he began to have erections. lie 
had always been large for his age. Three montlis ago, the family physician 
suggested a study of the endocrine .system. 

Physical examination: Temperature 98.0 F; pulse 101; resjiirations 20; blood 
pressure 110/70; weight SLddO grn.; height 12(5 cm. The patient was a well- 
developed boy (fig. 1, .1) who appeared to bo considerably older than hi.s stated 
age and who spoke with a deep adult male voice. Kinky pubic hair was present, 
and the penis and scrotum were of adult size (lig. I B). A large right testis, which 
did not transilluminate, was present in the right side of the scrotum. It was 
slightly irregular and hard. Rectal examination revealed a prostate which was 
approximately the size of one in an IS year old boy. 

Urine: pH d.d; specific gravity 1.022; negative. Prostatic secretion: white 
blood cells 3—1 per high power field; red blood cells 0-S per high power field; 
occasional epithelial cells; no spermatozoa. Hemoglobin: 13.5 gm.; red blood 
cells 4,720,000; white blood cells 10,.300; polymorphonuclears 59; lymphocytes 
28; monocytes 8; eosinophiles 5. Blood chemistry: calcium 10.7; protein 0.2; 
alkaline pho.sphate 10.5; acid phosphate 2.8; albumin 4.78; globulin 2.32;Uotal 
proteins 7.10; sugar 97; nonprotein nitrogen 27.8; urea ratio 30.4. Urine 17- 
ketosteroids f) 7.4 mg./2-l hours, 2) 10 mg./24 hours (normal for 5 yearn, 7-8 
mg.). Creatinine e.xcretion 180 mg./2-l hours. Creatinine retention test 1150 mg. 
e.xogenous creatinine given alter 48 hours of creatinine-tree diet, 28 pei cent 
e.\'creted in 48 hours (unchanged). 'Phis is the tyi)e of creatinine metabolism seen 
in post-pubertal males. Tuberculin test negative. Nose and throat culture 
pneumococci, group II. Friedman reaction negative. Repeated Kline and Wasser- 
mann tests ranged from negative to 4-|- (Kline test taken on father and mother 
negative). Basal metabolism -1-7.5 per cent. Intelligence quotient 106. Voice 
recording made. 
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X-rays of tlie long bones sliowed that the skeletal age was that of an adolescent 
and approximated the average for a male of 12-13 years. Skull (frontal and lateral 
•projection), no abnormalities visible. Dental x-rays were approximately normal. 
No abnormalities were visible in the chest or airdomen. Ihe kidney shadows 
were normal; no evidence of ealeuli. Intravenous urography showed normal 



. ■■ ' of patient. Note maciogcnitosomiu genit,alia, shoiiing right 

eft bcc.ausc of tumoi iMtliin it C, gross specimou after sectioning. 
- . . tiark area. 


filling and emptying of both kidneys. There was no teal evidence of an enlarged 
adrenal gland. 

Operation; Right orchideetomy by Drs. Ivers and Robinson on October 29, 
194G. The postoperative couise was uneventful. 

Pathological leport. No. 7-110 (Dr. IVI. iVI. hlelicow): The gross specimen was 
a right testis containing a central brownish tumor, (fig. 1, C). 

Microscopic sections (fig. 2) levealcd the picture characteristic of an in¬ 
terstitial cell tumor. The cells were large and arranged in masses, at times in 
intertwining broad cords. Branching connective tissue septae separated groups 
of cells and a band of fibrous tissue separated the tumor from the neighboring 
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compiessed testicular tissue. Ihc cells were oval or pol^’^goiial and possessed 
eccentric, large, round nuclei with prominent nucleoli. The cytoplasm was 
panular and more dense in .some fields than in otliem. No ciystalloids could be 
identified. There was no change suggestive of malignancj’. 



Fig. 2. Photomicrognitih of interstitial cell tumor .siiowini; collect ions of larfic p.'jlo colts 
with eccentric nuclei and prominent nucleoli. 



Fig. 3. Triclirome stain of msisses of interstitial cells between tubules. 

While spermatogenesis was not seen, there nevertheless was considerable 
activity of the spermatogonia. 

The findings were compatible with a diagnosis of a tumor of the interstitial 
cells of the testis. It was apparently a benign neoplasm. The clinical picture, 
i.e., accelerated puberty in a 5 year old boy, could be e.xplained by the pathologic 
findings. 
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Diagnosis Tumoi of interstitial cells of testis (interstitioma of testis) 

The patient was discharged November 18, 1940 

Follow-up Jauuaiy 21, 1947, the voice remained the same, general condition 
good Maich 18, 1947, penis S cm m length, 9 cm in cireumfeience, left testicle 
normal in size, no palpible lymph nodes, prostate about size of noimal 18 yeai 
old, voice unchanged, Kline test 34-, alcohol and cholesteiin antigens negative 
The patient w as le-admittcd to the hospital on April 15, 1917 Theie had been 
no change in the \oice or in the external genitalia He had chicken pox 
1 month ago 

Physical examination Tempeiatuie 99 8 F, pulse 100, rcspiiations 20, blood 
pressuie 112/G8, weight 32,300 gin , height 130 cm , head 50 cm , chest 05 cm , 
abdomen 01 cm The boy appeued short, stocky, big-boned and much older 
than his stated age of 5i yeais He was co operative and answeied ciuestions in 
a deep hoarse voice A moderate amount of curly pubic ban w as present The 
penis was large and circumcised, and measured 2 cm m cireumfeience and 8 cm 
from base of the shaft to tip of the glans when dependent, ai\d 9 cm m circum¬ 
ference and 8 5 cm m length w hen erect The right testicle w as absent The 
left measured 3 by 2 by 1 5 cm The pi estate was easily palpable The extremities 
were muscular and the bony stiucture heavy Ills hands and feet weie wide 
X-rays of the ladneys, meters and bladder weie negative The chest was 
negative The hands and wrists showed increased maturation, the skeletal age 
was 13 years, 9 months X rays of the long bones showed a distinct inciease in 
their length, and maturation was present The pelvis showed maturation, but 
not so marked as m the long bones Impression Progressive advancement in 
maturation in past 0 months m spite of removal of mteistitial cell tumoi 
Laboratory repoit Hemoglobin 120 gm , red blood cells 4,200,000, white 
blood cells 5,100, platelets normal, polymoiphonucleais 62, lymphocytes 36, 
monocytes 2 Urine pH 6 0, speeihe giavity 1020, microscopically negative 
Tuberculin test negative IHine negative Urine 17 ketosteioids’ 2 2 mg /24 
hours and 3 8 mg /24 houis 

The boy w as dischaiged April 23,1947 He was seen on May 6,1947 No further 
change was noted 


HISTOKl 

It is almost a century (1850) since Leydig desciibed the interstitial cells of the 
testis, and a little over 50 years (1895) since Sacchi published what w as probably 
the first report of a tumoi of this type associated with macrogenitosomia The 
patient was a 9 year old boy who “looked like 18” and m whom the stigmata of 
precocious puberty staited when he was 5J yeais of age The voice became deep, 
a mustache appeared, and a beard appeared which grew to 5 cm in length He 
had pubic hair, his penis was large (9 cm long and 9 cm in circumference), and 
erections were fiequent Some regression occuired aftei lemoval of the left 
testis which weighed 289 gm and which contained a large brownish mass One 
month after operation, the arm and leg hairs fell out, the voice was no longer 
adult male, and 4 months latei the beard disappeared but the mustache persisted 
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I'lO fuithei cluinges ^\clG uoted 10 months iifter oporution. Succlii had diagnosed 
the condition as coccidiosis, but tlic review warrants a diagnosis of a tumor of the 
interstitial cells. Chevassu, in lOOG, identified sucii a neoplasm in the testis of a 
2i \ eai old man, but the case was not associated with any domonstral)ie endo¬ 
crine disturbance. The first to recognize and rej)ort an intei-stitial cell tumor of 
the testis in a boy (age 0) with precocious pul)crty were Rowlands and Nicho].son 
(1920), Like Sacchi’s case, their patient too “looked like IS,” but unlike it he 
showeii no regression following removal of the benign neoplasm. 

These reports, plus the more recent ones (table 2) constitute the total number, 
ten, ot known cases to date. It is surprisitig that so small a number of interstitial 
cell tumors have been rei)orted. Recognizable dyscrasias of other endocrine 
glands are apparently far more common than those of the interstitial cells of the 
testis. hy are disturbances of the interstitial cell so rare? .\re they more common 
but not discernible, especially in adults? We have as yet no definite means by 
which one can histologically appraise the degree of function in the interstitial 
cell. What constitutes the normal number of i.slets for any tige group, what 
determines hyperplasia, neoplasia benign or malignant (e.Kcept in cases with 
metastases), is at times not clearh' defined. One might expect histological evi¬ 
dence of intei'stitial cell overactivily in cancer of the prostate gland. Studies do 
not reveal any significant alteration in interstitial cell content of tc'stes that had 
been removed in such ctises. Teem found no relation between disease of the jiros- 
tate (benign or malignant) and the numlrer of interstitial cells (501 case.s). One 
of us (Melicow) has examined sections of te.stes removed from over 150 cases of 
cancer of the prostate, and found that the majority .showed no .significant 
alteration in the interstitial cell content, some showed fewer than average, and 
a few revealed moderate hypcrplu.sta. 

Our knowledge of disturbances a.ssociated with tumors of the interstitial cell 
is meager because case re])orts are few. It is desirable, therefore, to present a 
resume of accrued information regarding these cells, a summary of the reports 
of cases of hyperplasia and of tumor in human and animal testes, and of reports 
on the experimental production of such tumors. 


TUB I.vrBU.STITI.VB CBI-U OK TUB TBS'ITS 

The “normal” inlenstitial cell is usually large (1-1-21 a) (Shields), spheroidal 
or oval, and contains a small round eccentric pale nucleus (sometimes red and 
wrinkled with one or two nucleoli). Bimicleate and multinucleate cells are not 
uncommon and have been reported by Lcydig, Von Winiwarter, Rasmussen, 
^vlaximow, C.’owdey, Oberndorfer, Wiender, and Stievc. Nelson studied 721 testes 
from 470 autop.sies (18 years and over) and in 85 testes tound giant interstitial 
cells with -1-30 nuclei (usually 8-10). The cytoplasm contains inclusions: re- 
fractile granules, brownish granules (lipofuchsin) and at times rod-shaped crystal¬ 
loids with rounded or pointed ends (Reinke’s crystalloids), ihe interstitial cells 
usually occur in groupsof -1 or 5. Arey states that these cells are transfoimed fiom 
the mesenchymal stroma between seminiferous tulndes and are therefoie of 
connective tissue origin. Stievc and Huffman are of similar opinion. Kaufmann 
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l.vBf.E 2. Intcrslitial cell tumors in children 
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126 cm. 

Adult male 
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Table 2 —Conliaucd 



IIAIK UtSTSlbUTtOK 



i SIDE 


TltOR 

Chin 

u 

•< 

Pubic 

rests 

rStCTlOS'5 

1 IS. 

1 VOLVFD 

OPERATION 

i 

(1) 

+ 

- 

- 

+ 

9 cm. long., 9 cm. 
circumference 

Frequent 

j 

Left 

jOrchidectomy 

(2) 

- 

+ 

- 

+ 

Not mentioned 

Not mentioned | 

Left 

Orchidectomy 

(3) 

! 




++ 

(5 cm. 
long) 

10 cm. long 

, 

Not mentioncil ' 

Right 

Orchidcctomy 

(■4) 

++ j 

(shav¬ 
ing 2 
years) 

_ 1 

1 

+ 

Not mentioned 

! 

Not mentioned 

1 

Right' 

Orchidectomy 

1 

(S) 


+ 


+ 

(feminine 

distri.) 

Genitals enlarged 

Not mentioned I 

Left 

Orchidectomy 

(6) 

- 

+ 

-f 

+ 

Enlarged ' 

Not mentioned 

Left 

Orchidectomy 

(7) 

+ 

- 


+ 

Enlarged 

Not mentioned 

Right 

Orchidectomy 

(8) 

' ~ 

+ 

+ 

+4* 

Pronounced en¬ 
largement 

Not mentioned 

Left 

! 

Orchidectomy 

■ 

m 

- 

+ 

+ 

Genitals 

Frequent 

Right 

1 

Orchidectomy 

cio: 

) - 


— 

-h 

8 cm. long, 9 cm. 
circumference 

Present 

Right 1 

Orchidectomy 
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Table 2 —Continued 


.UTIIOR 

DKSCKIPTION oy TUUOa 

FOLLOW-UP 


Weight 2S9 grams 

1 

itegression of beard and voice. .Mustache 
persisted. No change after 10 months 

(2) : 

Left testis oX size of right. Brown¬ 
ish tumor 

No regre-ssion 2 years post-operation 

(3) 

j 

i 

Weight 210 grams. Spermatogenesis j 

in neighboring tubules ■ 

1 

i 

X-llay sella neg. I VP neg. No adrenal en¬ 
largement. Friedman Test neg. No calcium 
in pineal region. Regre.-ision of hirsutism 
but at 1-1 mo. post-operation no voice 
change 

(4) 

Size of orange. Pinkisli brown. ' 
Hemorrhages ! 

No regre.-^sion IS months post-operation 

(5) 

1 ! 

! f 

} 

1 ( 

Genitals smaller. No regression of pubic hair 
or breast 

(6) 

i Weight 130 grams. Dark brown } 

Metast:isis to liver j)rodueed male hormone 

(7) 

Not mentioned j 

Slight regres-sion 3..o months postoperation. 
No voice change 

(S) 

Not mentioned 

Will be reported at later ilate by Dr. Ph. R. 


1 

» 

Ue/ck 

(9) 1 

Yellow-gray oval ma.ss j 

Main .symptoms regre-ssed after operation 

(10) i 

Brownish discrete ma.ss 

No regre.ssion after t> months 


believed that the interstitial cells are normally inliltraling in nature, and may 
therefore be present in the lumen or walls of tubnlos and yet not be malignant. 
Berger found interstitial cells in the tunica, in the hilar region, and around 
nerves, and proposed the term “.sympathicotropic” or “hilus” cells. Nelson also 
found them in these areas but favors the name "extraparenchymal inteistitial 
or Leydig cells. 

The number of interstitial cells varies in dilTerent individuals and in the differ¬ 
ent period.s of development of any one individual (bands and Okkels), and at 
times are hard to find. There is a seasonal variation in some species. 

Interstitial cells are numerous in fetal litc, probably because of the increased 
activity of the maternal anterior pituitary-like hormones. At birth, a pronounced 
reduction occurs, but at puberty they again increase, and continue to do so until 
they attain their ma.ximum number at maturity. In more than 500 testes e.v- 
amined by Teems, it was found that the interstitial cells were most numeious 
between the ages of 10 and 19. Thence the3’' gradually diminished, but their size, 
granule and pigment content increased up to the age of 40. 
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HORMONAL RELATIONSHIP OF 
ANTERIOR PITUITARY a TESTIS 

PITUITARY 



gonadotropic HOFfMONES 
^ 9 


“FOLLICLE STIMULATING" 
acts on semina/cells — 


initiates 
spermatogenesis 


nd^aintains 




"LUTEINIZING" 
acts on infeVstitiol cpUs- 
stimulotes s^ecretion 
of testostero'ne 



said to etaborate estrogons 
ond induce squomous ceM 
metoplasia of epithelium of 
prostate and seminal vesicles 



stimulates growth of penis, 
sem ves ond prostote, 
descent of testes, depth 
of voice, mole pollern of hoir 
dist'n, mole type of skel a muse 
dev't,libido Hyperplasia of 
columnor epithelium 



I.TUMOROFTESTlSfother JE TUMOR OF SERTOLI CELLS HTTUMOR OFINTERSTITIAL 


thonthoseofEandHI) Teratoma* feminizing gynecomosiia 
tous tumors ond the Seminomas Not repoiledmhumons 
Site of origin uncertom toti¬ 
potent germ-cell rest, or sem¬ 
inal cells 


CELLS 
an drogenic 
Rare. Induces precocious 
puberty 


Fig. 4 

TESTOSTERONE 

The interstitial cells from boyhood to late middle life constitute an active 
endocrine organ producing the male sex hormone. The latter is absorbed by the 
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general circulation, exerts its elTect upon various organs and tissues, and is 
broken down to androsterone and other excretory products. David, Dingcinanse, 
Freud and Laqueur isolated testosterone, the true primary androgen. Synthetic 
production of the hormone using cholesterol as starting material was first accom¬ 
plished by Butenandt and Ilanisch. 

Testosterone stimulates the growth and development of the penis, seminal 
vesicles and prostate, and participates in producing the dc.scent of the testes, 
the depth of voice, distrilrution of facial and body hair in male pattern, male 
type skeletal muscular development, and libido. The testis cannot be stimulated 
by the male hormone directly but via the pituitary (fig. -1). 

Androgens are reduced in castrate males, eunuchoids, and in some jratients 
with gjmecomastia. They are decreased in ciyptorchitlism, yet most adults with 
undescended testes show an increase in the number of interstitial cells. Androgens 
are said to be reduced in patients with so-called benign hypertrophy of the pros¬ 
tate. One would exi)ect the opposite in view of the trophic effect that these cells 
have on the prostatic urothelium. There is no evidence of interstitial cell hyper¬ 
plasia in testes of patients with carcinoma of the prostate, jmt the beneficial 
efTects of bilateral orchidectomy seems to be due to the removal of the influence 
by the Leydig cells. Spermatogenesis may be inhibited temporarily by the 
administration of male hormone. 

UEVIEW OP EITEU.VTUUE 

Reports on interstitial cell hyperplasia and neoplasia fall into four categories: 

1) Cases with interstitial cell hyperplasia. They were usually accidental 
findings and occurred in all age groups. Endocrine disturbances were rare. 

2) Cases of interstitial cell tumor. 

a) Some developed in children, were associated with precocious puberty and 
were usually benign (table 2). 

b) Some developed in adults, were without obvious endocrine disturbance in 
the majority, but with loss of libitlo and development of gjuiecomastia in some 
(about 15%) (table 3). 

3) Reports of interstitial cell tumors in animals (mostly dogs and horses). 

4) Experimental production of interstitial cell tumors in lower forms, mainly 
in mice, by means of estradiol benzoate or triphenylethylenc or stilbestrol. 

1. Inlerslilial cell hyperplasia. Hyperplasia is more common than tumor. 
Warren and Olshausen noted that artificially imposed conditions which cause a 
decrease in spermatogenesis seem to stimulate the proliferation of inteistitial 
cells. Hyperplasia has been found following vasectomy, partial castiation 
(Kraus), testicular grafting, change in environmental temperature (warmth). 
X-ray (Kyrle) and radium radiation, dictaiy deficiency (vitamin E), injection of 
some drugs and administration of some glandular extracts. Spangaro noted an 
increase in interstitial cells under the following conditions: in some atrophic 
senile testes, the degree of hyperplasia being directl}'^ proportional to the stage of 
atrophy; in some normal senile testes; in association with chronic illness; tubercu¬ 
losis, cancer, syphilis, pernicious anemia, cirrhosis of the liver, diabetes; m 
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atrophy of tostos associated with hypothyroidism (hlarine); in chronic alcohol¬ 
ism; m acute illness (pneumonia); in undescended and ectopic testis; in pseu¬ 
dohermaphroditism; following compression of the cord, stricture or ligation of 
the deferens, funiculitis and chronic disease of the prostate and bladder. It was 
our impression that interstitial cell hyperplasia tended to occur in testes that 
were smaller than normal, that the process was intertubular, not demarcated, 
and that it was probably more common than is indicated by the reports (fig. 3). 

Table 1 presents in chronological order the cases of interstitial cell hyperplasia 
which wo reviewed. 



Fig. 5. Stewart, Bell and RoehIKc’s case. Cross section of tumor. 

2. Tuviors of the interstitial cell, a) In children; The majority were discovered 
following the development of precocious puberty between the ages of and 5 
years. All presented maciogenitosomia, pubic hair, and adult male voice. The 
tumors were benign in all except 1 ease, and removal resulted in regression in 
one-third of the cases, slight regression in another third, and no change in the 
remaining third. The facial beard persisted, the pubic hair development was 
retarded in some, and a.xillary hair was absent or delayed in the majority. In a 
number of cases erections were mentioned as being present before operation, 
in a few ejaculations were also noted, as was spermatogenesis. In interstitial cell 
hyperplasia groups of cells weie sporadically spread between tubules; in tumors, 
however, the mass of cells was found to be concentrated and demarcated from 
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noigliboring tubules. In some cases, it looked us if the tumor could have been 
shelled out of the testis without removing the latter. The cells retained their 
characteristic api)earance but simuhiteil liver cord.s. At times they resembled the 
fascicular “foam” cells of the adrenal gland but the characteristic elliptical shape 
of the interstitial cells and their eccentric jnvle nuclei with prominent co.sinophilic 
nucleoli aided in dilTerential diagnosis. 


b) In adults: iumors of interstitial cells of llie tCstis in adults were usually 
unassociated with any obvious endocrine disturbance. They were didicult to 
recognize until they attained a size sudicient to proilucc local symptoms. The 



Fig. G. Soinerfordts ciuse. Piiticul aged ll. Note pubic luiir and (jalacged scrotum. 

majority were benign, a few were malignant. Some may have been accompanied 
by an increased excretion of the degradation products of male hormones but 
only in a few instances were sucii assays made. Some of the cases may liavc been 
variations of other types of testicular tumors, erroneously interpreted as inter¬ 
stitial cell tumors. A number were associated with a paradoxical endocriixological 
dyscrasia: instead of increased masculinity, there was atrophy of genitalia, loss 
of libido, aspermia, and gynecomastia. It was difficult to explain this reversal 
in an adult male with a tumor that manufactured testosterone. Perhaps the 
hyperplasia of the interstitial cells was a response to a hidden powerful estrogenic 
agent. The experiments of Bonser in which interstitial cell tumors were obtained 
in male mice by the injection of estradiol benzoate and triphenylethylene suggest 
such a possibility. 
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Gynecomastia Gynecomastia nas found m 15 per cent of adult males who 
had eithei interstitial cell hyperplasia or tumor (Edmondson) Huffman’s case 
(table 2) was the only instance of gynecomastia m a child (ago 0) 

It should he noted that gjmecomastia has been observed undei a vaiiety of 
conditions and is not pathognomonic of any' single endociine oigan disturbance 
Gilbert diffeientiatcs between thoriogciiic and physiologic gynecomastia The 
formei is due to stimulation by chorionic epithelium, such as is observed in 
trophoblastomas (chono epitheliomas) of the testis The breasts enlarge, they 
may seciete, and the arcol ic increase m size and become deeply pigmented The 
estiin and goiiadotiopiii assay of the uiine is usually high In physiologic gyne¬ 
comastia, the bieasts do not secrete, the areolae aie not enlarged or pigmented, 
and the gonadotiopic titei of the urine is cithei normal or slightly increased 
Gynecomastia has been seen in the following conditions 
Duiing pubcity Ncirly all lioys ha\e iinilateial oi bilateial breast enlarge¬ 
ment at puberty, but it is usually slight, often unnoticed and leccdcs lapidly 
(Weber) It may increase on one side and rcgicas on the other (Jung and Shafton) 
Following dcstiuction (traumatic) or atiopliy of testes in young adults (Apert 
and Decl4ty) 

Occasionally' in association with' 

1) Disturbances in the pituitaiy gland 

2) Tumois of the pineal gland 

3) Hypeithyroidism 

4) Cirihosis of the liver Glass et al found atiopined testes m cases with 
hepatic cinhosis and also an mcieascd partition of fiee estrin as opposed to 
conjugited estiin Failure of the livei to piopeily metabolize estim results m 
hyper estrinism and ensuing gynecomastia (Tattom, Bailey) 

5) Adienal coitical tuniois Hyperfunction m hyperplasia or tumoi of the 
adrenal coitex is usually associated with an mcieaso in androgens Such a con¬ 
dition induces virilism oi the adicnogcnital syndrome in women The coitev can 
also produce estiogens and increase of the latter may cause "feminization” in 
the male atiopliy of testes, aspeimia, loss of libido, and gynecomastia 

6) Post piostatcctomy Rare and usudly m elderly patients (Kondoleon, 
Petit de la VilMon, Oppenlieimei) 

7) Tumors of the testes The association of gynecomastia with testicular 
neoplasms has been noted on frequent occasions Rubens painted a KafBi with 
large bieasts and unilateral eiilaigement of the sciotum Gilbeit found 135 
cases of gynecomastia in 7000 testicular tumors They were divided into 3 
groups a) those that w ere associated with choriogenic tumors (trophoblastomas), 
b) those that were associated with non choiiogenic tumors, such as teiatomas 
(Cairns), caicinomas, seminomas, etc , and in whom the enlargement may have 
followed atrophy of the remaining testis following radiotheiapy Here, the gyne¬ 
comastia may have lesulted from the unopposed activity of the s'eitoh cells 
which aie said to secrete estrogens (Huggins), e) those that were associated with 
tumors of the inteistitial cells They occurred chiefly m adults This puzzling 
syndrome, viz, increase in interstitial cells and development of gynecomastia 
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may be the result of an overwhelming estrogenic iniluence, the former repre¬ 
senting ii compensatory mechanism and the latter a functional response. 

S) Following the injection ot te.'>tostcrone: McC'ullagli and Hossmiller in lyil 
leported gjaiecomastia developing in hypogonad male.s who received injections 
of methyl testosterone over a jn-olongcd period. Oligosiiermia was also obseiwcd. 



Fig. 7. A uml li, Uc/.ek’h cuhc. FiUiciU used 10. .Nuto nuwcuUwity, hh-but'teui aiulenlarged 
peiiib. C, Wenier'.s ea.^c. Patient agetl G. Note nmeiogenitosomia. 

Selye ct al. in 198{i ohlainctl milk secretion in male rats, both normal and castrate, 
by the admini-stration of testosterone. 

9) ? Unopposed activity of Sertoli cells; Huggins reported Sertoli cell tumors 
of the testis in 5 dogs. They w'ere associaterl with mammary eulavgement and 
had other evidence of feminiiiation. He is of the opinion that the Sertoli cells can 
manufacture estrogen w'hose e.xcess may induce gynecomastia. No similar tumors 
have been reported in man. 

3. Interslitial cell tumors in animals. Interstitial cell tumors of the testis have 
been found in dogs, horses, mules, rabbits and in hybrid birds. Interstitial cell 
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hjperphibia was often picscnt in the tiyptortlmi testes of hoi-sos, dogs, ribbits, 
and m the testes of old dogs Innes noted that by 1912, 200 tumois of this typo 
were found in dogs Endocrine distiub mccs such as oecurs m humans, especially 
in thildien, weie not described 


Tmicv 1 Inicraltlial ecU iiimors tn animals 


AVtiioa 


vmuals 

SEUAKteS 

Bill 

1013 

Dogs 


! 

Kuntzf 

■ 

Dogi 

J5 inlerstJtJ/il ceJi out of 23 testicular 
tumors, tibUiU> m atrophic testes m 
those of old dogs Were multiple, often 
Inl vttr il ^ I[> pcrplasi i (ftmenn) 

Poll 

1020 

Mih |>citoLk amJ gui- 
m V hens 

2 c iscs 

Ball 

1022 

Dogs 

1 Z iiitustitud cel! tumors 

Pallas ko 

: 1031 

1 

Dogs 

31 mtcrstui d cell lumois out of 3S (m 107 
dogs) 

Blanch ird i 

1030 

Dogs 

4 mtcrstUial cell tumors m 85 old dogs 

at at j 


IIoi StJj 

2 Jiiicrstitial coll tumors 

Pc>ron, 
BUnchard 
ami Salo 
inon 

1030 

Dogs 

31 intcrstUi il cell tumors in old dogs 

Schlotthaucr 

1938 

Dogs 

51 interstitial cell tumors in 82 do^, 
average age 12 jears Broun tumors 
In 5 cases, seminoma and luteistitial 
cell tumois were issociatcd 9 were 
multiple 

SalojMOB 

loss 

Dogs 

41 latcrsti ti li cell tumors out of 71 tumors 
(m 392 dogs) 

Intjts 

1942 

Dogs 

C\M 

2 interstitial cell tumors, 12 hjpei plasm 
of intoistitial cells 

1 interstitial cell tunioi 


Table -1 summaiizes some of the lepoits 

4 Experimental pioduclwn of interstitial cell tumor of lesiis Inteistitia! cell 
tumois of the testis ha\e been produced e\peument illy following the injection 
of female se\ hoimones into immature male mice Bonsei and Robson injected 
estradiol dipiojnonate and tiiphenylethylene into mice of atiams R III and 
CBC, and tiiphenylethylene only into Stiong V strain In the latter strain, they 















MULICOW, uomxsox, IVKUS AXU KAIX.Sl-'OUU 


mm 

noted iiiteratitial cell hypeiplnsiu niul later benign Ivunois and, finally, histo¬ 
logically malignant tumors. Hooker et al. in 1938 gave a mouse \Yeekl 3 ' injections 
ot O/Oo mg. estradiol benzoate in sesame oil beginning at 30 days of age. After 
0 months, the left testis wjis the seat of an interstitial cell tumor which later 
metastasized. In 1912, Bonser reported another series of benign and malignant 
inteistitial cell tumors in estrogen-treated Strong A mice. She gave wceWy 
injections of 3 mg. triphenylethylene in sesame oil to ten -1-weeks old Strong A 
male mice, and all of the 8 that survived oO weeks had liilateral interstitial cell 
tumors. In 2, the tumors were malignant. Shimkin et al. implantetl -1-0 mg. 
stilbestrol pellets into 3 weeks to 3 months old 107 C. male mice, and 3 to 5 
months later noted atrophy ol the seminiferous tubules, as])ermatogcnesis, and 
diffuse hyperplasia of the interstitial cells. In 11 months, 13 tumors, 2 of which 
were bilateral, developed. Bouin and Ancel found interstitial cell hyperplasia 
in rabbits after tying off the vas tieferens. Warren and Olshausen noted that the 
prolonged injection of prolan A in infant and adult mice and rats results in an 
increase in the interstitial cell elements. E.vcept for the latter finding, it is 
apparent that in animals those factors which decrease te.-5ticular tubules and 
spermatogenesis, stimulate an increase in interstitial cells. 

SU.M.M.vnY 

A case of an interstitial cell tumor of testis in a oi year old boy has been pre¬ 
sented and added to the 9 cases previously rei)orted. A review of interstitial 
cell hyperpla.sia and of neojilasia in adults and in animals has been included. 
The subject of gjuiccomastia and the experimental production of interstitial 
cell tumors were di.scussed. 


OOXOLUSIOXS 


Tumors of interstitiid cells of the testis are rare. Ten cases in children and 27 
in adults have been reported to date. 

In children, they tend to induce precocious puberty with macrogenitosomia. 
The tumors are usually benign but removal is rarely followed by adcc[uate re- 


gre.ssion. However, in none of the cases was the postoperative follow-up longei 
than 2 to 3 years. 

In adults, interstitial cell tumors are usually not associated with any obvious 
endocrine disturbance, .\bout 15 per cent presented gynecomastia, loss of libido 


and atrophy of gonad.s. The majority improved after operation. 

An interstitial cell tumor develops as a brownish, discrete, localized mass within 
the testis. Interstitial cell hyperpltisia is characterized by a dilTuse increase in 


the number of interstitial cells between tubules. 

Interstitial cell hyperplasia is probably considerably more common than 
statistics indicate. It is usually present when .seminiferous tubules sulTer injury 
or atrophy or when spermatogenesis is retarrleil or destroyed. 

Interstitial cell hyperplasia and tumors are not uncommon in dogs, hoises, 
etc. They are prone to occur in cryptorchids and in testes of old animals. 

Though prostatic epithelium is under the influence ot testosterone, the ex- 
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pected incrcu&e in inlerbtitiul tells in eases with “prostatie hypertrophy” and 
carcinoma is not borne out by microscopic studies. 

The injection of female sc.\ hormone in immature male mice is frequently 
followed by the clevclopmenL of interstitial cell tumors. 

Gynecomastia occurs under a variety of coiulitions and is not pathognomonic 
of any one pavtievdav endocrine dysci'iisia. The asbociation of g^mecomastia, 
gonadal atrophy and loss of libido witli tumors that manufacture testosterone is 
puzzling. It is of interest to note that iMcCulJagli and Ilossmiller reported 
gynecomastia in males who liad received large doses of testosterone. The con¬ 
dition regressed when the hormone wtrs discontinued. 

The authors express their thanks to Dr. A. P. Stout for valuable suggestions 
and to Dr. Ph. Rezek for the inclusion of his Ciise. 

911 Park Avc., New York 31^ N, Y. 
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ATYPICAL CYTOLOGY IX TESTES JilOPSIES^ 


EARL T. EXGLI-: 

From Ihe Dcparltnenl oj Aiuitoiny, CoUojc of Fliysiciuiis iintl Suryvoiis, Columbia University, 

A’t'io i'ork. A', y. 

-Abnormal spermatozoa arc found in varying proportions in the sernen sample. 
In men with low sperm counts there is usually a high percentage of abnormal 
forms (AIcLoed, 1910; Simmons, 19-lG). 

The relation of atypical cytologj' in the testis to the presence of abnormal 
forms in semen appears to be of some interest. A statistical study of cell types 
will be presented later. The present report includes some correlations of sig¬ 
nificance in a few recent representative cases, chosen from a con-siderable .series. 

These cases represent a group of men with oligospermia, having a large num¬ 
ber of abnormal sperm on repeated e.\-amination, and on whom testes biopsies 
have been done. E.Naminatlon of these ti.ssues has shown that in many cases with 
a high incidence of abnormal forms, characteristic defects of nuclear structure 
and cell division are veiy numerous in the testis. The nature or cause of these 
defects is not not known. 


CASK UKPOUTS 


Case L L. F. (P. H. Xo. 930S93), a 37 year old white salesman, under the care 
of Dr. John Lattimer, was admitted to Presbyterian Hospital with a complaint 
of a right liydrocele and sterility. This man had been married for 7 yeai's and had 
used no contraception. Two episodes of rheumatic fever had resulted in hospitali¬ 
zation for 3 months in 1911 and again in 1944. He had attended the Sanger Clinic 
for 1 year, without treatment. His sperm count was about I million per cubic 
centimeter with no normal fonns. 

Bilateral testis biojjsy was done at the time of reduction of the hydrocele. 

Right testis; Tubules very uneciual in size. Basement membrane and tunica 
propria not thickened. Spermatogonia and primary spermatocytes normal in 
number. There are a great number of primary spermatocytes in mitotic division. 
(Mitotic spindles are (luite rare in normal testis.) Secondary spermatocytes are 
not numerous. The nuclei are pyknotic and fragmented. Spermatids are atypical, 
amorphous pyknotic granules. Alany multinuclcatc cells. Xormal spcimatozoa 
are rare. Intertubular tissue normal. .Arterioles normal. 

Left testis: Condition the same. 

Impre.ssion: Incomplete maturation of .spermatozoa due to chromosomal 
aberration or other physical lactors affecting final stages of speim foimation. 
The factors involv'ed are uniform as all tubules in both testes present the same 


condition. 

The points of interest in these testes are that the spermatogonia and piimaiy 

' .tckiiowledjicmciit is iiiaile of the generous coojjcratioii of Dr. George I'. C.ihill, dircc 
tor of Squier Urological Clinic of the Presbyterian Hospital and to others of the st.itt, 
particularly Dr. George Barrett, chief rc.sident urologist. 
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spemiatouytes aie normal in nnmber and in structure. The number of primary 
spermatocytes in mitotic division is evccssive, while the cells nonnally resulting 
irom this cell division are few and aic not normal. 

The sex chromosomes, x and y, a\c clearly visible on many of the spindles 
fftgs. 1, jI arrd B, and 2). Under normal conditions, the primai-y spermatocyte, 
containing 40 chromobomes, divides into two secondary spermatocytes. Each 
of these later cells contaiirs the reduced number of chromosomes, 23 plus either 
an X ov a y cluotnosQmc. 

The essential detect appears to lie iit the inability of the primary spermatocyte 
to pass through this reductioir division pirasc. A limited number of spermatozoa 



Fig t. Case I ,1, microphotogmph of testis biopsy, showui); seven mitotic Bgures of 
primary spermatocytes m one microscopic field. The nuclear debris are tlie result oi failure 
of successful cell divisions. /?, micropUotograpb^of 3 cells sboivn in A. In the cell m the 
center of the field the elongated chromosome designated \ is seen at one polo ol the spindle 
and (he round y chromosome is seen near the other pole. 

are produced but there are no normal fomrs. There are no suggestions of a con¬ 
stitutional disorder, unless the episodes of rheumatic fever be so considered. 

Hoimone assays show gonadotrophins of 20 mouse uterine units per 2d hours 
(Levin’s method) which is quite normal. 

This type of case belongs in the category pieviously designated as spemiato- 
genic arrest (Engle, 1946). 

Case S.J.H. (P. H. No. 926659), a 25 year old office worker, a patient of Dr, 
John Robinson, had been married 4 years with no conceptions. Appendectomy 
at age 15, Patient had always had good health. Patient’s previous history con¬ 
tributed nothing to the present fertility problem. 

Except for semen analysis all other examinations ive/e nonnal. Ten sperm 
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ATYPICAL CYTOLOGY 


IX TESTES BIOPSIES^ 


EAUL T. EXClLi: 

From (he DeparUncnl of Anatomy, College of Physician.', anil Surycons, Columbia Unircrsilii 

Acw York, K. Y. ' ’ 

Abnormal spermatozoa are found in varying proportions in the semen sample. 
In men with low sperm counts there is usually a high percentage of aimormal 
forms (McLoed, 1940; Simmons, 1910). 

The relation of atjijical cytologj' in the te.stis to the presence of abnormal 
forms in semen appears to be of some interest. A statistical study of cell types 
will be presented later. The present report includes .some correlations of sig¬ 
nificance in a few recent representative cases, chosen from a considerable series. 

These cases represent a group of men with oligospermia, luiving a large num¬ 
ber of abnormal spenn on repeated e.\amination, and on whom testes biopsies 
have been done. E.xiunination of these tissues has shown that in many cases with 
a high incidence of abnormal forms, characteristic defects of nuclear structure 
and cell division are very numerous in the testis. The nature or cau.se of these 
defects is not not icnown. 


C.tSK UKl’OUTS 

Case 1, L. F. (P. IL Xo. 930893), a 37 year old white salesman, under tlic care 
of Dr. John Lattimer, was admitted to Presbyterian Hospital with a complaint 
of a right hydrocele and sterility. I'his man had been married for 7 yeai*s and had 
used no contraception. Two episodes of rheumatic fever had resulted in hospitali¬ 
zation for 3 months in 1941 and again in 1944. He had attciuled the Sanger Clinic 
for l year, without treatment. His sperm count was about 1 million per cubic 
centimeter with no nonnal foiTus. 

Bilateral testis bio])sy w:is done at the lime of reduction of the hydrocele. 

Right testis: Tubules very uneciual in size. I3a.sement membrane and tunica 
propria not thickened. Spermatogonia anil primary spermatocytes normal in 
number. There are a great number of primary spermatocytes in mitotic division. 
(Mitotic spindles are quite lare in nonnal testis.) Secondary spermatocytes are 
not numerous. The nuclei are pyknotic and fragmented. Spermatids are atypical, 
amorphous pyknotic granule.s. Alauy multinucleatc cells. Xoimal speimatozoa 
are rare. Intertubular tissue normal. Arterioles normal. 

Left testis: Condition the same. 

Impre.ssion: Incomplete maturation of s])ermatozoa due to chromosomal 
aberration or other physical factors alTecting final stages of sperm formation. 
The factors involved are uniform us all tubvdes in both testes present the same 
condition. 

The points of interest in these testes are that the spermatogonia and piimaiy 

' Acknowledgement i.s made of the generous cooperation of Dr. George I. Cahill, 
tor of Squicr Urological Clinic of the Presbyterian Ilo.spital and to others of tlio stait, 
particularly Dr. George Barrett, chief resident urologist. 
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porcontiigo of abnormal forms, in these specimens ov^cr tlie 2 year period. A 
bilateral testis biopsy was dotie. 

Right testis: Tubules normal in size and conligiiration. There is a slight but 
unifoi-m hyalinization of basement membrane. Cell population appears normal. 
Atypical speimatogonia are luiracrons. These cells arc veiy largo and contain 
2 or more atypical nuclei of nnctiual size. Great numbers of mature spermatozoa 
attached to Sertoli celKs. Verj' few normal sperm heads—maeronticici and beaded 
forms abundant. Interstitial cells normal with crystalloids. Arteries appear 
normal. 

Left testis; Tubules normal size and configuration. Very slight hyalinization 
on .some tubules. Cell population normal. Spermatid.s and spermatozoa numerous. 



Fig. 4. Case 2. A, niieiopbotograpli of testis biopsy, showing abnormal sperm heads, 
with giant forms, ilumb-bell and ficadcil forms. J3, microphotograpU of testis biopsy, same 
as shown in . Atypical mult iuuclcatc spcrniatogoiii.a are shown. 


Abnormal forms very numerous, particularly macro foiTOS. Intertubuiar tissue 
and arterioles apparently normal. 

Diagnosis: Normal testes with abnormal spermatozoa (fig. 3). 

The structural detect in tliis case appears to be faulty cell division in the 
spermatogonia, with resulting disturbances in later cell generations, resulting in 
sperm with giant or beaded heads (fig. 4), contrasted with normal sperm (fig. 3). 

The spermatogonia are the primitive embryonic germ cells wliich migrate 
into the testis early in embryonic development. They are the only cells of the 
gei-m cell line present in the testis at birth. The ne.\t stage, the primary spema- 
tooyte, appears before puberty. It is not known if this defect is a constitutional 
one or if some real deficiency exists. If such deficiency is to be suspected it is 
probably not due to one of the hormones now Imown 
Case S. A. M. (P. H. No. 920099), was a 29 year old Italian sewing machine 
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operator who came to Xew York at the age of 10. His ba-sal nietabolisin rate was 
— 12, Kline negative, complete blood count negative. X-ray was negative 
e.\cept for a spina hifkla of L.5. The left testis was cryptorchid. Pre-bioj)sy 
speiTn counts of S and 10 milliozi per cubic centimeter showed few sperm with 
normal morphology. 

Biopsy ot the scrotal right testis was done. 

Right testis: Specimen consists of a large, carefully e.xciscd j)iece of testis 
tissue. Tubules are uniform in size and configuration. Tliere is a slight thickening 
of the basement membrane, which may be without significance. Cell population 
within the tubule greatly reduced. A few tubules with no germinal epithelium, 
consisting only of Sertoli cells. 



Fig. 5. Case 3. Mieroi)hotoi;rai)h of biop.sy. Nuclear abnormalities of spermato¬ 
gonia ami primary ami secondary spermatocytes are shown. 

Spermatogonia line the basement mentbrane of most tubules. Many of these 
are e.xceptionally htrge cells with much cytoplasm. One or more spermatogonium 
in each tubule is a bi- or multinuclcate form. In at least one instance the nucleus 
can be seen dividing amitotically. Primary spermatocytes vary greatly in num¬ 
bers among different tubules. iMany spermatocytes 1° arc e.xceptionally large 
cells with large nuclei, in which the chroinatitt is tirranged in a loose spireme. 
Some disintegrated cells lie free in the lumen, containing great masses of chroma¬ 
tin. 

Secondary s{)ermalocytes not numerous. Some appearing normal, others 
pyknotic and many multinucleate forms. Sperm heads arc infrequent, and 
rarely in the Sertoli cells. Many giant sperm heads, many with club-like heads. 
The Sertoli cells have fuchsinophile ciystalloids. 

Intertubular ti.ssue normal. Interstitial cells numerous, with crystalloids. 
Ai'terioles normal. 

Diagnosis: Reduced .spermatogenesis through aberrant cell divisions. 

As in the previous case, the defects in cell division can be found in the sperma¬ 
togonia, and seen in each subsequent stage of sperm development (fig. 5). 

Case //.. R. ji 27 year old bu.siness man, a patient of Dr. John Robinson, 
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had some degree of cryptorchidism at 12 years of age. Complete descent occurred 
after 2 years of treatment elsewhere, probably with chorionic gonadotrophin. 

Other history was noncontributoiy. Basal metabolism rate, complete blood 
count aud other laboratory tests were normal. Patient had been married 7 years 
with no conceptions. 

Examination of semen specimens had been made on four occasions preceding 
testis biopsy. The volume was from -1.5 to j.5 ec with counts ranging from 10 
million to 27 million per cubic centimeter. The percentage of normal forms of 
spermatozoa ranged from 0 to 50 per cent. 

Right testis: Tubules unifoim in contour, equal in size. Basement membrane 
aud tunica propria not thickened. Cell population normal in number. All stages 


Fro. 6. Case 4. Microphotograpli of testis biopsy, showing tlio abundance of abnormal 
sperm heads. 


of spennatogenesis present in proper proportions. No unusual nuclear abnormal¬ 
ities noted in cell lineage below spermatids. The spermatids and maturing 
spermatozoa show a great diversity of form. Some have raacronuclei; many show 
dumb-bell, or club-shaped forms. 

The arterioles of the intertubular areas show marked sclerosis. The mus¬ 
cular media is mostly replaced by hyalinized collagenous tissue. There are sclero¬ 
tic plaques in the intima. 

The left testis is quite similar. 

Subsequent examination did notreveal any evidence of systemic arteriosclerosis. 
The arteriolar lesions in this pair of testes were pronounced. 

The histological status of these testes is quite different from those described 
above. Nuclear abnormalities could not be detected in stages prior to the sperma¬ 
tid (fig. 6), that is the spermatogonia, and primary and secondary spermatocytes 
showed no structural aberrancies. The end result, abnoimal sperm heads, how¬ 
ever, was the same as in oases 2 and 3. Disturbances in o.xygen distribution and 
other metabolic effects of arteriolar damage cannot be ignored as possibilities in 
these cases. 
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SU.M.MAUY 

Atypical cytologj- and aberrant mitotic cell divisions were observed in testis 
biopsies of men with consistentlj' low sperm counts and with liigh i)ercentages 
of abnormal spermatozoa. 

The degree to which these frcciuently occurring cytologieal phenomena in the 
testis may represent deficiencies in substances necessary for normal cell division 
is, of course, unknown. These cases do not appear to be the result of inadequacies 
of any known hormones. 

630 W, WSlh .S7., ATic Yorh 33, lY.Y. 
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TORSION OF THE SPERMATIC CORD‘ 

SVM PECK 

This (hscusbion is based on 0 patients seen by the author. The first 4 weie 
seen at the Letterman Gcneial Hospital, where the clinical data were assembled 
by permission of Dr Oscar F Nolan (deceased), who was chief of the Urology 
Section The fifth patient was seen at the IDlst General Hospital in Pans, 
France, and recorded by permission of Di William II Field, who was Chief 
of Surgery thcio The si\th was seen m private practice 
Torsion of the spcimatic eoid must be considered in the investigation of any 
acute pathological condition of the scrotum oi groin, but may even occur with 
an mtra-abdommal testis, jiroducing sevcie lowei abdominal pain The most 
common conditions fiom which it must be differentiated are: 1) acute epididy¬ 
mitis, in which there may be a histoiy of uictlmtis, the finding of objective evi¬ 
dence of infection in the genito unnaiy tract, and a thickened, palpable epididy¬ 
mis located posteiior to the testicle, 2) stiangnlated inguinal hoinia, 3) .icute 
hydrocele, usually less painful and easily transilluminated 4) acute oiclubs, 
5) tunioi of the testicle, which occasionally has an acute onset, fa) suppurative 
inguinal adenitis, 7) toision of the appendix testis (hydatid of Moigagm), a 
icmnant of the cephalic end of the mullet laii duct, normally attached by a 
pedicle to the uppei end of the testis and capable of toision and a clinical pio- 
tuie easily confused with the subject being discussed, though less seveie 
Clinical types of torsion of the spermatic coid are the acute and the chrome 
reclining vaiietics The anatomical types aie 1) the moie common intravaginal 
typo in which the twisting of the testicle and epididymis occuis within the 
tunica vaginalis (fig 1, B), and 2) the more laio extiavaginal form, m which 
there is a twisting of the entiie speimatic coid above the tunica vaginalis (fig 1, 
A) This IS more fiequently seen m the undescended oi intia abdominal testicle 
The predisposing causes of torsion aie 1) liypermobihty of the testicle, often 
associated with a history of hte descent into the sciotum, 2) tumors of the 
testicle, 3) a laige and roomy tunica vaginalis testis, 4) faulty development or 
absence of the mesorchium, 5) high investment of the tunica vaginalis on the 
cord, 6) absence oi faulty development of the gubeinaculum testis, 7) abnormal 
attachment of the speimatic cord to the testicle, so that a large portion of either 
or both poles of the testicle lies fiee within the tunica vaginalis, 8) excessive 
length of the spermatic coid, 9) mveision of the testicle, 10) oryptoichidism 
The most common exciting factor for toision, given any or all of the above 
predisposing factors, is any movement which induces a strong contraction of the 
cremasteiic muscle The end lesult, if the torsion is unrelieved, is an aseptic 
gangrene of the testicle and contiguous stiuctmes 
Symptoms are chaiacterized by a sudden onset of acute pain, usually pre¬ 
ceded by some form of exercise, but occasionally seen in patients lying quietly 

Omlogical Association, Coronado, 
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in bed. The pain nuij' be iiccompunied by nauhoii, vomiting, and mild .shock. 
Very rarely has torsion been deseribeil as occurring without pain of any im¬ 
portance. 

The findings on physical e.xamination are characteristic: 

1) Swelling of the testicle and epididymis. Often there is rednc.-^s and .some 
edema of the scrotal .skin or in the ingtjinal region in undc.scendcd testicle. 
The scrotal skin may be contracted. 

2) If swelling and edema arc not too marked it may be po.'^.siblc to palpate the 
epididj'inis in an abmjrmal anterior po.sition. 
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3) Prehn’s sign. Theoretically, elevation of the scrotum is analgesic in inflam¬ 
mations within the scrotum, and conversely aggravates the pain m torsion of 
the spermatic cord. In the cases we have .seen movement of the scrotum m any 
direction aggravated the pain. 

-1) There is no impulse on coughing. 

5) The thigh on the alTectcd side is often held in flexion. 


EEPOnT OE SIX C.\SES 

We can add little if anything to previous careful discussions of this problem, 
especially the excellent paper by Ormond in the .1. A. M. .V. He stiessec cei am 
criteria for the prompt diagno.sis of the condition, which our cases met m mos 
instances, but not at all in others. The following important findings have een 
stressed by all writers on the subject. 
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1) The youth ol tlie p.itieiit Our youngest patient uas to, and the oldest 28, 

2) Sudden onset, usually associated with physital e\eicise This occuircd 
definitely in 3 of our patients The fointh was icfeired to sudden contact of the 
scrotum with cold watci in a shower In the othei 2 there was no distinct lela- 
tionship to actu ity 

3) Seveie pain This was the usual situation, but one of our patients did not 
have enough to pain to report to the medical office! until 10 days after the onset 

4) Absence of any liistoiy or evidence of genito uriiiaiy infection. Ihis was 
true of all oui cases except the first, whcie the diagnosis was obscured by the 
pieseuce of pyinia, latei found to be due to a hydionephiosis 

5) The high position of the afieeted testicle, often with the epididymis anterior 
to the testicle The testicle was distinctly high m 5 of oui patients, in only 1 of 
winch could we palpate the epididymis m an aiiteiior position la the others, 
tenderness ind edema made localization impossible 

G) Tcndciness of the testicle was piesent m all six 

7) Pi elm’s sign Elevation of the testicle incieascd the pain m all oui patients, 
but it should be added that movement in any direction had the same effect 

8) Edema of the sciotal shin was definitely found in 3 of our patients 

9) Tiansillumm vtioii of the scrotum was impossible m any of our proven cases 

10) Fexei was present in 3 patients 

11) Leukocytosis was present in all 

Case 1 C E AV , aged 23, was admitted on Apiil 28,1041, because of pain and 
swelling of the left side of the sciotum It had occuiicd 10 days pieviously, 
following some sticnuous calisthenics, but had been lathei mild and gradually 
progressive, until on admission the sciotuni was quite laige and tendei Hewaffied 
wfith some difficulty because of the pain when his thigh bumped the sciotum 
Hegavenolnstoiy of any^ kind of uiinaiy infection His tempeiatuie was 100 2E, 
pulse 92, and lespirations 20 

The physical examination was essentially' noimal except foi the sciotum, the 
left side of which was swollen so that it measuied 8 by 7 by 5 cm It was firm, 
tender, and nodulai, especially' along the posteiioi aspect Tlie sJun showed 
bluish discoloration and some edema Palpation of the spermatic coid revealed 
no defoimity Any movement of the sciotum caused pain The piostate and 
seminal vesicles were normal to lectal examination 


The ininalysis sliowed some mucus and 10 to 12 pus cells pei high dry field 
Cultures showed Staphylococcus albus Tubeicle bacilli weie absent in stain 


and culture The led count was noimal and there weie 11,300 white cells, with 
52 per cent polymoiphonucleai neutiophils The Ixalm test was negative Pour 
days latei the white count was 10,500 with 09 pei cent polymoiphonucleais 
A tentative diagnosis of torsion was made on the basis of this histoiy, though 
the mild pyuria and the nodular natuie of the mass on its posteiior aspect did 
suggest epididymitis He was given a IG gm couise of sulfathiazole before 
surgery with no benefit, except that the temperatuie did fall to 99 4 F 
At opeiation a small hydrocele, containing 10 cc of blood stained, watery 
fluid was found An intiavagmal type of to.sion of the spermatic coid was 
present The testicle was markedly enlarged to 6 5 cm by 4 cm by 4 cm It was 
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bluish bhiek and obviously roni{)letely gangrenous. 'I'lie hydrocele sue was 
thickcuetl and edematous. A simple orchideetomj’ was done. Pathological .study 
of the specimen confirmed the tliagnosis of acute infarction of the testicle. 

Postoperative cour.'-e was uneventful until the seventh day when, while 
sitting in the barber’s chair, he suddenly became (luite dizzy and fainted. On 
recovery of consciousness and return to his bed ho complained of retrosternal 
pain which he dcsciibed as a heavy” sensation a^sociatcd with a feeling of 
asphy.xia. He vomited and his pulse went up to Pj2 and tiu; blood pie.sstire 
dropped to 90. He ro.sponded to .supportive treatment, Suli.-^efiuent elcctrocardio- 
piphic studies .suggested myocardial infarction, but tlie chief of the Medical 
Service felt that the findings were probably of e.xtraeardiac origin. A definite 
diagnosis was never maile, l)uf we Jiav<* believed tliat it w;is probably a pul¬ 
monary embolism. 

iwo months later he was subjected to left nephrectomy for hydronephrosis 
secondary to atresia of the ureteroi)elvic junction. Kecovery was uneventful. 

The correct diagnosis was delayed in this ease, partially at least tine to the 
pyuria which was subseciuently found to be from tin* hydronephrosis, l)ut which 
led to an initial consideration of ei)ididymitis lus the tliagno.d.s. Th(‘ jjostoperative 
episode may have been a setiucla which might have beeti avoided i)y c'arliia* 
removal of the infarcted testicle. 


CuHC 2. R. McQ., aged 15, was admitted in iSeptember 1911, with a eomi)laint 
of pain in the left testicle. One-half hour after pedalling his bicycle up a steep 
hill, but while lying in bed resting, there was a sudtlen on.set of severe, constant, 
aching itain in the loft testicle. He vomited three times, lie gave no history of 
prev'ious genito-urinaiy disease nor of late descent or other abnormality of the 
left testicle. 

The temperature, pulse, and re.spiratioas were normal. 'I’he ])hysical e.\amina- 
tion was not remarkable except for the high position of the left testicle in the 
scrotum. Palpation or movement of any ])art of the left side of the scrotum caused 
considerable pain. The testicle was .soft and not enlarged, but tlie epididymis w'as 
palpable anterior to the testicle and was firm and nodular. ^lovement of the 
testicle wius e.xquisitely painful. 

The urine was normal. The red count was 4,850,000, with 95 i)cr cent hemo¬ 


globin. The white count w'as 20,850, with 81 per cent polymorphonuclear cells. 

The patient was jiromptly taken to surgery. Within two minutes after the 
induction of nitrous oxide and ether anesthesia the torsion spontaneously dis¬ 


appeared. The scrotum was opened to reveal a small hydrocele containing about 
0 cc of arnlicr fluid. .A. twisted gangrenous appendix testis (hydatid of Mor¬ 
gagni) was removed. The testicle was bluish and tense, ajul the colot did not 
improve after it was wrapped for 10 minutes in a warm, moist sponge. Ihe 
mesorchium was short and narrow, leaving the upper halt of the testis imd the 
upper pole of the epididymis free within the hydrocele sac, and permitting the 
intravaginal type of tor.sion. An attempt was made to save the testicle, 4 oi o 
slits being made in the tunica albuginea. A hj'drocele excision was done and the 
lower pole of the testicle was anchorctl to the dependent portion of the .scrotum. 
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His postoperative couisc was without event Si\ weeks later the testicle w’as 
firm and painless, but only about one-half iioinial size Unfoitunately we were 
not able to see this hoy again, but he illustrates how lapitlly toision of the 
spermatie coicl may do iiicpaiabic damage to the testicle. The operation was 
completed within h horns of the onset of symptoms, but atiopby was the end 
result. 

Case 3 II L W , a 22 j'eai old corpoial, cnteicd thohospital on May 17, 1912, 
withpam .tnd swcihng of the left side of the sciotum Symptoms had fust ap- 
pewed in 1935, when ho was awakened one morning with pam and swelling m 
that region He said that a small laiot in the sciotum giadually incieased m size 
to intiude the entire testicle Afiei about 20 minutes the swelling ontnoly dis- 
appcaiod Again m 1937 he bumpctl the left testicle against the thigh, and this 
slight tiauma was followed by swelling, pain, .and tendeiness m the sciotum Ihe 
pam was sovoie foi 2 or 3 houis, but disappeaicd eiitiiely aftei 15 to 30 minutes 
flat on his back m bed In 1911 a siinilai episode occuricd while swiramnig, 
but subsided with .m opiate and 20 mimifcs m bed 
lUo present attack followed immcdiatelv after lifting two hea\'y bariacks 
bags The swclluig re ippcarcd lu the left side of the sciotum This was painful 
only with sciotai movement At hist thcic was a knot above and beliind the uppei 
pole of the testicle, which mcieascd m size Bed lest, ico bag, elevation, and 
moiphme gave no relief After 3 days he was hospitalized .Vdmission tcmpeia- 
tuio was 100 F, pulse 90, and lespuations 20 
Theie was a dusky led swelling of the left side of the sciotum with some 
edema The local tempeiatuio did not seem elmated The testicle was in the 
uppc! pait of the sciotum and theie was matked tendeiness on the slightest 
manipulation The testiculo epidid)nmal mass was somewhat larger than the 
right, but one could not delmoato the component stnietures He gate no histoiy 
of late descent of the testicle nor of unusual mobihlj' 

The mine was noimal and the red count was 4,800,000, with 95 pei cent 
hemoglobin The white blood count was 11,400, with S2 pei cent polymoipho- 
nuciears 

At smgeiy a completely gangienoiis testicle and epididjunis weie found The 
fat about the uppei end of the tunica vaginalis was gangienous, and within the 
tunica was about 4 cc of slightly blood stamed fluid The toision was in the 
speimatic eoid above the tunica, the extravagmal type A simple oichideotoray 
was done and recoveiy was without incident This was a ease of leomrent torsion 
and clearly illustrates the possibility of saving a testicle by a fixation operation 
whenever the histoiy and findings indicate tliat toision has occurred TOien the 
patient comes to smgeiy only after a seveie and piolonged episode the lesuit 
may be the loss of testicle 


Case 4 L G, a Negio soldier of 21, was admitted on Febinaiy 25, 1943, with 
pam in the left testicle of 5 hours’ duration which had followed contact of the 
scrotum with cold water in a showei He vomited 2 hours after the onset Theie 
was no lustoiy of urethial discharge nor of any kind of gemto-iirinaiy disease 
There was pam m the low er abdomen 
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I hysical examination revealed a large, tense Jell testicle which secmecL to be 
twisted on its longitudinal axis. A small, hard, very tender area was palpable 
on the posteiioi siufacc of the testicle. Ihe blood and urine were normal. 

He was opeiated upon G houi's after the onset. Incision of the tunica vaginalis 
re\ ealed a definite torsion of the testicle on a narrow mosorchium within the 
tunica vaginalis. The head of the epididymis was free and not attachecl pos- 
teiiorlj to the tunical sac. Ihc torsion w'us reduced and warm saline sponges 
applied to the testicle. It regained a normal color and was then fixed in a proper 
position by plain sutures between the scrotum and the tough tissue at the lower 
pole of the testicle. He had a temperature of 100 F for the fii-st 2 days, but his 
recovery otherwise was uneventful. Four months later there was no difference in 
size, consistency, or sensation in the two tc.sticles. d’his was our most satisfactorj' 
result. The patient refused aspiration of the te.sticle to determine the vitality 
of the spermatozoa. 

Case o. M. S., aged 2S, gave a typical history of recurring attacks of tonsion, and 
was seen only as one of these attacks was subsiding. His first ejiisode was at the 
age of 11, when he had a sudden attack of pain just above the left groin. He was 
unable to get out of bed and had difficulty moving the left thigh. The groin pain 
was sharp and accompanied by pain in the left testicle as well. There was some 
swelling in the groin and retraction of the scrotum on that side. Alt symptoms 
vanished after 2 or 3 days’ use of alternating hot and cold packs. There were 
many recurrences, sometimes as often as every 2 weeks, occjisionally involving 
the right testicle. With one testicle alTccted the mate would usually retract into 
the pro.xiraal part of the scrotum and relax only with the subsiding of symptoms. 
In each episode the pain was usuallj' severe for about 21 hours, and between times 
there were no S 3 'mptoms and no demonstrable abnormality. There was no history 
of urinaiy infection and repeated uriualj'ses were normal, as well as the prostatic 
secretion. 


There was no constant inciting factor in the.so attacks. Some occurred while 
he was in bed and others followed some form of exercise. There was usually 
cramping pain on the involved side of the abdomen, but nausea, vomiting, or dis¬ 
turbance of bowel habits had not occurred. The swelling usually lasted 3 to 4 
daj'S, and the time could not be reduced by external pressure or by lying down. 

On i\Iay 29, 1945 there had been an attack of pain on the left side followed by 
the usual swelling. It had persisted for 40 hours, but both [jain and swelling were 
subsiding when he was admitted to the hospital. 

There was a tender left hydrocele with an estimated capacity of 50 cc. It 
transilluminated well, and the testicle could be seen in the usual posterior posi¬ 
tion. There was no fever, and both blood count and urinalj'sis were noimal. 
Within 0 days the .swelling had almost subsided, and needle aspiration of the 
h>"drocelc obtained onlj’’ G cc of clear fluid, which contained no pathological 
elements and was negative on culture. 

Col. William II. Field, iM.C., A.U.S., saw the patient frc(iuently, and could 
find no evidence of hernia on either side, lie was not explored for surgical fixa¬ 
tion of the testicles because the war w'as ended, and he was being evacuated to 
the United States. The diagnosis must, therefore, remain presumptive. 
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Cai,c 0 ^ \Y, .igwl 18, compUinul of a sudden onset of pain in the right 
testicle It cuno on while ho was sitting ciinctly in a chan, about 15 minutes 
aftei ho had letiiinod fiom a 12 mile automobile ride After the onset the pain 
continueii almost constant niid only slightly leheved by lying vciy still, so that 
he was almost unablo to sIcl)) at night There had been no pievious episodes and 
no hist 01 y of any foim of \eneieal or genito urinary disease He had been dis¬ 
charged fiom the Na\y only 15 days previously and tlie urine and blood were 
found nonnal at that time His hist sevuul exposure, a month before, had not 
been followed by any sjmptoms of uielhntis. 

The family physician who saw the boy first made a tentatixe diagnosis of 
torsion 1 he boy insisted on being sent to n largo geiioi al hospital w ith a full time 
medical staff The urologist there insisted that the condition was epididymitis, 
and so mfoimcd tlio original doctoi The patient then retuined to his home, wheie 
he was hospitalized by the fust doctor 

Examination 2 days after the onset ici calcd that the light side of the scrotum 
was enlarged to about 1] times the nonnal size and was somewhat leddened 
Theie was some edema of the skm and any movement caused severe pain He 
was apparently most comfortable lying quietly m bod, and elevation of the 
scrotum gave no relief. It was veiy tender and the stnictuies could not be dis¬ 
tinguished It did not tiansillumiiiate All laboratoiy woik was normal, including 
the piostatie secietion, except for a white count of 13,000 Temperature was 
99 F and pulse 82 

At surgery an mtraxaginal toision was found, with infarction of the testicle 
and epididjmis The tunica laginalis was unusually large, and extended high on 
the spemiatic coid The testicle and the bulk of the epididymis were lemarkably 
free within the sac and attached by a lelatively narrow mesorchium which was 
twisted Theie was about 5 or 0 cc of slightly blood tinged fluid in the sac The 
torsion was clockwise The infarction made orchidectomy necessaiy 

The left side of the sciotum was opened and an identical anatomical situation 
was found, with an unusually long spermatic coid also The parietal tunica 
vaginalis was excised and the testicle fixed to the sciotum 

In this patient a collect diagnosis was made early by his family doctor only 
to be leveised by the uiologist Operation was delayed 2 days and the testicle 
was lost, which might possibly have been saved if mteivention had been earlier 
One who has made the same error in diagnosis can sjonpathize w ith the urologist 


SUMMARY 


Five pioven and 1 piesumptive case of toision of the spermatic coid aie re¬ 
ported Of the 5 pioven cases, foui weie mtiavagma! and one extiavagmal 
Orchidectomy w as necessary m 3 patients One testicle was saved but became 
atrophic later, while one appaiently withstood the torsion without damage 
In 1 case (the thud) theie weie 3 pievious episodes of what was undoubtedly 
torsion A fixation opeiation aftei one of these occasions would have avoided 
the removal of the testicle 


The collapse of the first patient on the seventh postoperative day, with symn- 
toms and findings suggestive of a pulmonaiy infaict, is a warning of the possible 
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Fig. 2. Cjuse 1, male i).sou(li)h(inniiphr(jtlito. .<1, condition on ndinLsisioa. D, vaginogram. 
C, penis after htraiglitcning ojicration. I), .showing urethra con.structed from urogenital 
sinus to tip of peni.s (Thier.sch f)i)eration). K, cuie of male pseudoiicnnaphroditism; uro¬ 
genital sinus closed, urethra complete, vagina not excised. F, cure of male pseudohermaph¬ 
roditism; normal urimition, vagina not e.\ci.sed. 


These findings are of great practical importance, because I tltink it shows 
that in male construction in hermaphroditism trtie or false, the vagina may be 
entirely disregarded and the tirethra built first from the opening of the uro- 








Fig 3 Case 2 
been straightened 
of penis (Thiersch 
excised 27, cure of 
urination 


male construction ^1, penis 1 
thra from urogenital sinus to 
d, urethra complete, vagina i 
3 acted, vagina not excised, norn 
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Figure 1, taken from Howard’s article, illustrates that the greater the degree 
of h>TJOspadias present, the greater the development of the vagina. 

Figures 2 and 3 illustrate construction of the male urethra in hermaphroditism 
without excision of the vagina. 

SU.M.MAUV AXD COXCLUSIONS 

In the few cases of hermaphroditism heretofore reported, in which male 
construction has been done, it has been customary to excise the vagina. The only 
difference between male pseudohermaphroditism and ])eriixeal hyposjxadias is 
that in one the vagina has been discovered, and in the other it has not been dis¬ 
covered. It is present in both. 

IIj*pospadias is of the nature of an intersex manifestation and not simply a 
failure of local coaptation. Since perfect results have been obtained in cases of 
perineal iiypospadias in which the vagina was not known to be present and was 
not excised, it occurred to me that .similarly good results could be obtained in 
hermaphroditism without excising the vagina as has been done heretofore. 

Two cases with perfect urinary function are presented in proof of my theory, 

IISG IF. Sixth Si., Los Amjclcs, Calif. 
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SECONDARY TESTICULAR TUMOR RESEiMBLING ICRUKBNBBRG 
TUiMOR, A CASE REPORT^ 

MUAON / LONDON \sd &AMUDL N GROSSiLLS 

I rom llic Dtparlmenl of Urolofjy awl Patholom, Cedars of Ubanon Hospital, Los Angeles, 

Ctthf 

Sccondaiy iiooplahmsi constitute a very small peieentagc of all testicular 
tumoi's Ilelfeil ind PintL in 101-1“ reported tlie second case in the Iiteiatuie of 
secondar^ caienioma of the testis fiom eaicmoma of the piostate These authors 
stated that less than 50 cases of mct.istatie tumors of the tcstis had been found 
in the htcratuie to that date 

Bandloi and Rocn iii 19-16“ lepoitcd a case of solitaiy testiculai metastasis 
simulating a piimaiy intoistitial cell tumoi of the tcstis Trio years aftei the 
oichideetomy m then case, hcmatuiia developed and led to the lemoval of 
the right ludney A loutinc intiavcnoiis pyelogiam at the time of the pieviotis 
oichideetoiny nas nonn d Compaiison of the leual tissue nith the pieviously 
lemoi cd testitulai tisane icsultod in a final diagnosis of hypcuiophioid caicinoma 
of the light kidney with caily solitary nict.istasis to the light tcstis 
Although not falling into the gtoup of metastatic, tumois of the testis, of 
sufficiently close relation is the leport of Lewis, Goodwin and RandalP of a 
patient with caicinom i of the spermatic coid ind epididymis evtending from a 
caicinoma of tlio stomach In this instance also the primary lesion was at fiist 
ovoilookcd while attention was focused on the sciotal mass 
Aiiothei leceiit e\ample of sccondaiy testiculai tumoi has been leported m 
plasma coll myeloma of the spine (Kirslibaum) “ AVillis, m his lecent tevtbook, 
Pathology of Tumors lists testicular metastases sccondaiy to pulmonaiy car¬ 
cinoma melanoma of the skin and embiyonic tumor of the kidney 

The case to be desci ibed hei e is anotlier in winch oi chidectomy rvas peifoimed 
foi an appaiently piimaiy tumoi The subsequent course proved it to have been 
a metastatic tumor 


CASD REPOnT 


M J M , a 38 yeai old veteian, had been in militaiy seivice horn July 1043 
to September 1945 At the time of his induction into the army he had developed 
post-prandial epigastric pain After extensive diagnostic studies in Aimy hospitals 
he was discharged with a diagnosis of a probable duodenal ulcei The gastric dis¬ 
tress continued aftei his return to civilian life In 1946 (three years aftei the 
onset of symptoms) gastro intestinal roentgenograms showed a spastic duodenal 
cap He continued to take various anti-acid drugs with modeiate lehef In 


' Read at anuu il meeting, 170310111 Section, 
Calif , Januari 17 1949 
“ J Urol , 51 635-640, 1944 
* J Urol , 55 663-669, 1946 
’ J Urol , 51 75, 1944 
‘ Urol & Cutan Rev 51 456-450, 1947 
® St Louis C V irosb 3 Co , 1948 
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September 1947 lie first noticed a painless enlargement of the right testis. On 
December 17, 1947 he was referred to us because of increased swelling of the 
testis. lie appeared thin and pale, the abdomen was flat, and no masses were 
palpable. There was a painless, hard swelling of the lower pole of the right 
testis and the overlying scrotal skin was adherent. The spermatic cord was also 
swollen, indurated and fixed. On rectal examination there was slight induration 
in the region of the rigid seminal vesicle. Laboratory tests showed a normal urine 
and a hemoglobin of 15 gm. per 100 cc. Serological tests for syphilis were nega¬ 
tive. An upper gastro-intestinal roentgenogram made on December 15,1947 was 
reported as normal e.xcept for a spastic duodenal bulb. A preoperative iliagnosis 
of far advanced seminoma or embryonal carcinoma was made. 

On December 22, 1947 a right orchidcctoiny was performed at the Ccdai's of 
Lebanon Hospital. The spermatic cord was divided at the internal inguinal 
ring. The operative wound healed readily and the patient left the hospital 1 
week later. Following surgery his condition deteriorated rapidly. lie developed 
abdominal distention, ascites, and symptoms of bowel obstruction. About 1 
month after surgery it was found that the slight induration in the region of the 
seminal vesicle was now a very large, firm mass filling the cul-de-.<ac. Death 
occurred about 4 months postoperatively. 

Pathological findings: The resected testis together with the adne.xae and a 
segment of cord measured 10 by 4 by 3 cm. The testis itself made up only a small 
part of the entire muss. The parenchyma was firm and gelatinous and did not 
resemble that of normal testis. The thickened tunics, epididymis and cord were 
all indurated. Microscopic sections revealed testicular atrophy. Most of the 
tubules Avere represented only by a few Sertoli cells. There was increase of a 
poorly cellular intei'stitial stroma in which the Lcydig cells were prominent. 
Here and there were nests and groups of neoplastic elements and occasional 
isolated cells. There Avas a faint attempt at acinar formation and some signet 
ring forms containing mucus. Similar elements invaded the thickened tunic in 
which mucinous pools containing neoplastic cells had formed. 

Although an original diagnosis of an atypical embryonal carcinoma had been 
made, re-examination of the material prior to the patient’s death led to con¬ 
sideration of the possibility that one Avas dealing Avith a metastatic mucinous 
adenocarcinoma from the gastro-intestinal tract, as in the so-called Krukenberg 
tumor of the ovary. 

Autopsj' findings (Dr. Grossman): The major findings at autopsy wcie in 
the gastro-intestinal tract. T'he intestines and omentum Avere plastered to the 
stomach and gallbladder in a packed mass. The Avail of the stomach was enoi- 
raously thickened and the rugae Avere prominent and tortuous, the thickening 
stopped rather abruptly at both esophageal and duodenal junctions. I'he sec¬ 
tioned surface of the gastric Avail showed marked gelatinous swelling. Fiom 
jejunum to rectum the intestinal wall show'cd the same thickening and indura¬ 
tion as Avas seen in the stomach and Avhich re.sulted in many focal ureas of con¬ 
striction. The gallbladder and appendix were similarly involved. In the ileum, 
small nodular mneosid masses w'orc present, and there Avas a fungating and ulcer- 
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ating mabs 5 cm. m diumoter in the antonoi icctal v,a.\\. This iias continuous 
with a muss of ncopl.iblic tibsuc cm eloping the prostate .ind seminal vesicles. 



Microscopic study of the stomach levealed almost complete leplacement of 
the mucosa by neoplastic giowth composed of small uniform cells. Many were 
rounded, poor in cytoplasm and bad a compact daik nucleus A few formed 
typical signet cells but mucus foimation w as the only leat attempt at difteientia- 
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tion. The neoplastic tissue dipped deepl}' into the muscle coals and often extended 
into and along the serosa and subserosa. There was an accompanying inflam¬ 
matory cellular reaction in the form of polymorphonuclear leukocytes, plasma 
cells and round cells. See figure 1. 

The adherent fibrotic omentum was diffusely invaded by neoplastic cells. 
The duodenum revealed only an occasional .‘^mall area of neoplasm but the 
jejunum, ileum, appendix and colon were as massively involved as was the 
stomach. The left testis revealed atrophy and moilerate hyperplasia of the Leydig 
cells, but no tumor. Tlie spermatic cord and scrotum Avere dilTusely infiltrated 
by neoplastic tissue. In the operative field were foreign body granulomas in 
relation to sutures. There were metastascs to the adrenal glanils but not to the 
liver. 


SUMALVRV 

The recent literature on metastatic testietdar tumors is reviewed. In some of 
these cases the primary lesion Avas not evident and an initial diagnosis of primary 
testicular tumor Avas made. An additiottal case is reportetl in Avhich the unusual 
points of interest arc: 1) The diagnosis of “Krukenberg tumor” of the testis 
Avas suggested after reviewing the slitles of the surgical specimen. 2) .\lthough the 
patient had digestiA'c disturbance for 5 years prior to death from gastric car¬ 
cinoma and carcinomatosis, roentgenograms of the stomach 4 months prior to 
death Avere reported as showing only a .spastic duotlenal bulb. 

These cases re-emphasize the importance of careful and thorough preoperativc 
study in patients Avith testicular tumor. 

6515 Wibhire Jilid., Loa Aiujcles S6, Calif, 
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USE OF A BALL TILVCTOR IN THE REPAIR OF VESICOVAGIN^VL 

FISTULA' 

DUDLEY 1>. FAGERSTROM 

The statistical results in the repair of vesicovaginal fistula present a challenge 
to the surgical profession, as evidenced by the number of patients still being 
subjected to multiple operations. Every unsuccessful attempt usually begets 
further trouble and increased likelihood of later failure, and a more scrupulous 
adherence to fundamental principles must be necessary before a single operative 
procedure becomes the ride, rather than the c.\ception. 

For many years the preponderance of such fistulas resulted from obstetric 
trauma, the abnonnal ostium usually presenting in the lower portion of the 
vaginal wall. The burden of repair fell upon the gynecologist, who found the 
lesion easily accessible by vaginal approach. Currently, however, the great 
majority of vesicovaginal fistulas result from intrapolvic surgery or cervical 
radiation. Often the fistulous opening lies in close proximity to an intractile 
cervical stump, or in cases of previous total hj’stcrcctomy it may be involved in 
the dense scar of the pelvic floor. The upper third of the anterior vaginal wall 
lies in contact with the base of the bladder directly above the trigone, thus there 
is the possibility that the ureters may be incarcerated in the scar. Therefore in 
many instances the transvesical approach has many advantages over the vaginal 
route. Not only is the exposure of the operative site more adequate, but it 
facilitates liberation of the bound-down tissues and safeguards the patency of 
the lower ureters. 

Preoperatively three cardinal principles demand attention: 1) elimination 
of iirfection in the involved tissues; 2) a thorough urologic study to determine 
a) the relation of the ureteral orifices to the margins of the fistula, b) damage to 
the upper urinary tract from incarceration of the ureter, and c) the presence of 
a complicating ureteral fistula; and finally 3) selection of an operative technique 
which carries the least possibility of recurrence. 

THE TinvcTon 

With the bladder opened, great difficulty has often been encountered in ele¬ 
vating the adherent bladder floor. The various types of hooks, screw tractors 
and forceps employed for this pmpose have often proved more obstructive than 
beneficial. The tractor device which we are piesenting is cheaply constructed and 
in our hands has proved of great value over the past 20 years. The ball is of solid 
sponge i-ubher with an outer surface of red shellac, measuring 3i cm. in diameter, 
and of a type easily obtained at any ten cent store (fig. 1, A). A two feet length 
of No. 5 braided silk suture is passed through the ball and anchored in place 
with lead shot. 

TECHNIQUE 

After surgical preparation of the vagina, a sharply curved forceps carrying 
one end of the silk suture is introduced into the bladder through the fistulous 

CaliL.'Janu^Tir! Urological .Vssociation, Coronado, 
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opening. Ihrough the opened bhidder the suture is grasped and the forceps re¬ 
moved. As traction is made upon the suture an assistant slowly guides the ball 
into the depths of the vagina. Further traction on the thread will now often 
elevate the orifice of the fistula to the mid-plane of the bladder, the ball pro¬ 
viding a film, resilient support upon which cutting proceduies are easily carried 
out. Ihe traction remains in place throughout the entire rejiair procedure. 

1 riinaiily the rolled and scarred margin of the fistula is circuinci.^^eil bv sharp, 
light angle e.vcision. Ihc bladder mu.scle is now mobilized bv uiidercuting 
the margin with an angled bistoury for a depth of ‘2 cm., or further if needed. 
It is essential that the coaptation of the bladder walls should be free from the 



l-Mi. 1 


slightest tension. The bhukler and vaginal walls are now closed separately w'ith 
chromic gut, the sutures avoiding the vaginal mucosa. No effort is made to close 
the layers in different planes. The bladder mucous membrane is tacked with fine 
plain gut, the traction thread cut flush with the suture line, the ball removed 
W’ith traction through the vagina, and the bladder closed around a Pezzer cathe¬ 
ter. See figure I, B. 

The most essential po.^topei'ative precaution is to insure that the bladder 
remains empty at all times. Urine should not be j)ermittod to lake upon the 
bladder floor. 'Phis may be prevented cither by keeping the patient in the prone 
position during the liealing pei'iod, (Jr by supplementary urethral diainage 
through a M F latex Robinson catheter. We have employed both methods with 
ecjually satisfactory results. 

Medico-Dental Bldtj., Han Jose 20, Calif. 
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TUE TREATMENT OF URINARY BLADDER DIVERTICULA BY 
MARSUPLVLIZATION" 

JAY J, CRVNL 

Maisupiahzation ib defined as the operative foimation of a pouch m the ab¬ 
dominal cavity in the tieatnient of cysts oi othei tiiniois The term maisupializa- 
tion, therefoie, is used in attempting to desciibe a suigical piocedure in the 
tieatnient of iiimarj^ bladder diverticula, which foi any icason cannot be totally 
leraoied siiigically, by tiaiisfoiming them into cysts with separate external 
openings Later these cysts can be destroycfl with a scleiosmg medium 

In January' 1940,1 attempted to icmovc a vesical diveiticiilum whose capacity 
when viewed by' cy'Stogram was larger than the large bladder to winch it was 
attached lire patient was classified as a pool suigical iisk The opening of the 
diverticulum into the bladdoi was beyond the tiigonc, densely adlieicnt to all 
extiaxesical stuictuies Tire bladder neck w.is obstiucted by a laige tiiiobular 
liypertiophied prostate It was evident that the diveiticulum could not be re¬ 
moved, because of the adhesions surioundiiig it The orifice of the diveiticulum 
was entered with a pair of veiy long, cuivcd foiceps and manipulated until the 
tip could be palpated outside the bladder cavity cxtiapentoneally' and well to 
the side of the midhno Tlien an incision thiough the skin and the abdominal 
wall was made down onto the tip of the foiceps, wliichweie extended out through 
the incision Tire tip of a dePezzai catheter was giasped and pulled into the 
cavity of the diveiticulum and anchoied to tlie skin The oiifice of the diver¬ 
ticulum was lesectcd from the bladder and closed with mattress sutures The 
bladder opening was likewise closed A suprapubic tube was mtioduced into the 
cystotomy wound (See figuies I and 2) The patient was leturned to bed with 
a supiapubic cathetei in the bladder and a dePezzai catheter in the diveiticulum, 
the diveiticulum having been completely separated from the bladder 
I ^..^ he pros tate-w-as enucleated 8 weelvs later, at which time the orifice of the 
diverticulum xvas found to be well healed Aftei the suprapubic incision was 
healed and patient was voiding normally, the diveiticulum was irrigated by 
gravity with a measured amount of 10 pei cent silver nitrate, which was neu¬ 
tralized latei with sodium chloiide After a few weeks of such treatment the 
cathetei m the diverticulum was lemoved and the sinus healed promptly 
I believed that it would be safe to remove the cathetei fiom the diverticulum 
and permit the sinus to close, because I felt sure that if empyema of the diver¬ 
ticulum (cyst) developed, it would foim a sinus to the skin at the site of the 
external openmg into the diveiticulum 

I have in private piaotice treated fom such diverticula by tins method, with 
thus fai complete suigical cure in each instance Two cases aie illustrated in 
figuies 3 and 4 I wish to lecommend the pioceduie to any suigeon who is con- 
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t>l ilncrticuluiii of bl.ulik'i Uom \.r.n loport. 
(Urigmal (lim .-^howinmlivcTlioiiluin \\.u> .iccidcni.ilh tlo-,tri)\e(i.) li. in.irMjpi.di/rd divcr- 
ticii um. C. taken after i)ro-.t;aectomy and de^t rue lion t>f inai-^uniali/tal diver¬ 

ticulum, showiiu; defect in left lateral wall of bladder wheie diverliciiluiii was -.evered 
troin bladder 



Wtu. 1. Cu^e 2. .1, diverticulum of Idaddei iiefure marsupiaruaiion and probtaleetomy. 
li, marniipiali/ed diverticulum at time that catheter was removed. C, cibtogram after 
cioaure of m.iraupiali,!ed diverticulum atid proatuteelomy had been performed. 


fronted with an infeett'd, nontliiiinin^ diverticulum of tlie bltidder, which cannot 
be safely and entirely removetl .surgically. 

1921 Wihhirc lilid., Lot) Aiojilcs o, Calif. 
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occur;r prost\.tic cvacixcBrv diagnosed upon trans- 
UKErill} VL RrSECriON' 

1 RV\K UINM VN, Jll VNU I'll VNK IlIN’MAN 

from the ncjicirimciR of Siirgcnl UroUm, UnucriiUj of California Medical School, 

Saii / ranct^icOt Caltf 

In a ictcnt pnpei,“ wo piobcntcd htatistaal .ugiimcnts hhowing tlint an average 
survi\al ol 03 months (a 5 von Bm-\i\al of 50 5 pei tent) lavois ladical surgery 
as the Ijcht foim of tic itment of piostatic caicinoma wlicn tlie Jesion is diagnosed 
early But it also has been established that only about 5 per cent of all patients 
with e uemoma of tlie prostate aie seen caily enough to make the ladical opera¬ 
tion thus effoctn c Mthough this low peiecntagc of caily diagnosis ifa mainly due 
to the fact that few patients present tlicmsehes foi examination while the 
lesion IS still lot vlizcd since earemoma of this organ has an insidious onset, it is 
in part due to the inability of the oxaminci to detect early malignant changes 
on leetil palpation, because the tiimoi is not tjpically seinhous oi is not in the 
posteuoi portion of the gland which is accessible to the palpating finger The 
magmtude of this lattei souiec of erior is gieatei than we pieviously had thought 
wheieas only 15 caily eases had been diagnosed soon enough to be tieated by 
radical piostato seminal xesiculeotomy at this clinic in the last 20 years, theie 
were in this peiiod 59 patients with eaily cancel in whom the diagnosis had been 
missed on rectal palpation (and on cystoscopic inspection as well) 

In the 59 piticnts in whom the diagnosis of caicinoma bad been missed on 
rectal palpation, cancel was diseoveied subsequently on loutine study of tissue 
resected tiansuiethialiy in 27 and of the specimen lemoved on perineal or supra 
pubic enucleation in the othci 32 cases As a lesult of this finding, 9 of the formei 
and 5 of the lattei had radical prostatectomy on the assumption that such was 
evidence of an eaily diagnosis Viialysis of the 27 cases of carcinoma diagnosed 
first oil traiisuiethral leseotion is made with the puipose of determining whethei 
resection provides a means of early diagnosis and could not prove to be a valuable 
adjunct to lectal palpation m diagnosis Compaimg the results in the 9 cases 
which lecened radical tieatmeiit aftei tiansuiethial resection with those in the 
remaining 18 which did not, will give some indications foi the urologist to follow 
upon the discoveiy of carcinoma at oi aftei resection 


ANxmsis 


Although the pieseiit series is much too small foi significance in statistical 
analysis, the average suivival of 36 8 months of the eaily cases treated by trans 
urethral resection alone (5 yeai series) can be loughly contiasted with oui 
previous seiies of eaily carcinoma tieated by radical prostatectomy which had 
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an aveiage smvivul of G3 months. However, since presumably the carcinoma had 
piogressed to a greater degree in the cases tliagnosed on endoscopic resection (as 
most carcinomas progress from the true prostate into the peri-uretliral adenoma¬ 
tous poition) strict comparison with so-called early ciises in which the lesion feels 
lectally to be limited to the posterior lamella is not entirely justified. Included 
in this group are 4 cases in which only benign prostatic hypertrophy was found 
on the initial transurethral resection ami carcinoma on the second, done 1, 37, 
48 and 120 months later, and 2 cases in which only benign prostatic hypertrophy 
was discovered on perineal prostatectomy 2 and 10 years before the transurethral 
resection in which carcinoma was found. These cases are similar to those reported 
by Hunt’ and Flynn.' The following ca.se report is representative of the group 
treated by transurethral resection alone: P. If. F., (i3 years old, entered the 
University of Calitornia Hospital on June 14, 1933 having had increasing dif¬ 
ficulty emptying his idadder for o months, finally nece.'sitating thrice daily .self- 



Fig. 1. CW- 1. lMiotoinicro};r:ii)h, Munvinj? nither wildly i;ro\vini; slnvnds of cureiuoma 
in Iraitouretliral rc.-scctioii 


catheterization. He w:is found to have a l .i times enlarged glaml, which was de¬ 
scribed a.s firm but not siaspicious of carcinoma. Cystoscopy show'cd l)i!ateial 
and commissural hypertrophy; consequently transurethral resection was done 
without carcinoma being susj)ected vmtil the pathological report was received 
showing carcinoma of the prostate (fig. 1). 4’he patient died 10 months later 

from widespread prostatic carcinoma. 

In comparing the results of the.se patients with carcinoma treated by trans¬ 
urethral resection aloire (table 1) with those in which the carcinoma w'as diag¬ 
nosed by transurethral resection and then treated by radical proslato-semina 
vesiculectomy, we find that w'hei-eas the avei’agc siu'vival of those treatec bj 
ti’ansui'cthral re.section only and follow'cd 5 year’s of more (9 cases) was 3G.S 

’ Hunt, V. C.: Carcinoma of tlic prostate gland and jjrostatic caiwulc dc^clopi'lt? subso- 
ciucnt to prostatectomy for benign prostatic hypertrophy. J. Urol., 22: 3al-JO-, i.-J. 

■* Flynn, J. E.: Friinarv carcinoma of the prostate of twelve years duration: case repor . 
J. Urol.. 66: 020-C30, 1910. 
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months, that of those treated by transurethral resection plus radical prostatec¬ 
tomy (5 cases) was G7.8 montlis. This is better tiran 5 years, better than by any 
palliative measm e. This comparison indicates that it is possible to pei form radical 
prostatectomy with a chance of inci easing survival even though the lesion has 
involved the peri-urolhral adcnoinatonsarea. A case, typical of the group treated 
by radical perineal piostatectomy after transurethral lesection, is piesented: 

Table 1. Analijsis of 27 cases of prostalic carcinoma diagnosed by transurethral rcscclion, 


TransurctJjrnl resection only 


2 ycArs or 
less 


beries un¬ 
closed 


Transuretliral resection jilua radical perineal pros¬ 
tatectomy 


Series un¬ 
closed 







r 

J -V 


IS 






irS - ptlr Sy- 

Thr;im T of aynrptoms of prostatism. 

This difficulty culminated Ij years later in acute retention, and a transurethral 
resection was done. The sections showed carcinoma and he was admitted for 
possible radical surgery. His prostate was found to he slightly enlarged without 
areas of harness. Cystoscopy and bilateral vaseetomy were done and revera 

ry poiyps (ng. „, A). After radical prostato-seminal vesiculectomy 
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( . /i) bj pi. J. Rinchiut, pafliologKst: “I do not Ihul anything that I can 

e initely elassily as carcinoma. However, in tlu* .sections of the transurethral 
lesection in this case prepared by Dr. Wood tliere is no cnicstion in my mind 



Fio, 3. Drawing of nodule of ciirciiiomn (in ti GS year old man) found during intended 
simple perineal prostatectomy lying between adenoma and true prostate; radical prostatec- 
,tomy then done. 

that there was one definite focus of carcinoma.” Recent telephone conversations 
determined that this patient i.s symjjtom-free 8 years after his operation. 

Mention should be made of the remaining large group of partially analyzed 
cases in which carcinoma was found on perineal prostatectomy (25 cases) or on 
suprapubic prostatectomy (2 cases). The fact that the former group is much 



OCCULT PJIOSTATIC CAllCINOMA 


727- 


larger than the latter is merely a rencctioii of the relative frequency of the two 
types of operation at this clinic in the past and is not a measure of the admittedly 
greater frequency with which prostatic carcinoma can be exposed through the 
perineal route. The average survival of these patients was -14 months, only slightly 
better than that for transurethral resection alone. In five additional cases, a 
radical prostatectomy was done after carcinoma was found on perineal exposure 
for benign prostatie hypertrophy (fig. 3). The late results are not determinable 
because there was f operative death, 2 deaths from coronarj' thrombosis 
months after leaving the hospital and one suicide for reasons other than ill 
health. It is surprising that this group is so small for a 20-year series and would 
indicate that the importance of utilizing the perineal approach in exposing un¬ 
suspected prostatie carcinoma may have been overemphasized. 


DISCUSSION 

Occult carcinoma has been reported before^"'- but the purpose of this analysis 
is essentially a practical one, for the urologist wants to know upon finding car¬ 
cinoma in the fragments of tissue removed on transurethral resection whether or 
not radical perineal prostatectomy should bo carried out. Tlie answer to this 
question is not easily found. It was shown in the previous paper that the results 
of the radical operation wore superior to palliative treatment. For the radical 
operation to be equally effective after transurethral resection it must be know'n 
that the growth has not yet extended beyond the capsule or metastasized, in 
other words, that it is still an early growth even though it has reached the 
periurethral region. Most of the evidence indicates that the carcinoma rarely 
originates in the adenomatous tissue'*"’'*. If it did so more frequently it would be 

‘ Sfyers, G. II.: The occurrence of carcinoma in clinically benign prostatie obstructions. 
Colorado Jled., 34: 2)8, 1937., 

® Hirsch, E. F. and Schmidt, L. E.: Small carcinoma of the prostate gland. J. Urol., 
20: 387-105, 1928. 

^Tietze, A.: Ueber atypische cpithelnucherungcn in der hypertrophischen prostata. 
Beitr. z. klin. Cbir., 76; 610-023,1911. 

* Rnebnp H D ■ pr” ... nicro- 


yper- 

Ann. 

«. ...... «. bciiiiu-yi in., lo; lia-iAr ; ZZo-ZOl, 1900. 

” Muir, E. G.: Carcinoma of the prostate. Lancet, 1; 667-672, 1934. 

Rich, A. R.: On the frequency of occurrence of occult carcinoma of the prostate. J. 
Urol., 33 : 215, 1035. 

“ Vernet, S. Gil: Patologia Urogenital. Tomo I: Cancer de Prostata. Editorial Miguel- 
Servet, Barcelona, 1944. 

J^iloore, I^A.: The morphology of small prostatie carcinoma. J. Urol., 33: 224, 1935. 

Prostatakrebses. Virch. Arch. f. path. Anat., 301: G02- 

Qutl, I9Jo. 

“Baron, B. and Angnst, A.: Incidence of occult adenocarcinoma of the prostate after 
50 years of age. Arch. Path., 32! 787-793, 1941. 

Hosp’^Rep®T“i 48M38, lOOfk of ‘lie prostate. J. Hopk. 

“ prostate. Ann. Surg., 60: 1144-1233, 4909. 

in rektion to pra^;atic^I&a“'j^^ 

^ P^tholoI^'oYfhe prostate. Surg., Gynee. 
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P0i>^iblc more iVeciuently to remove the eaiifer completely with the fragments 
during transurethral resection. .Since Slum--' in this country confirmed Albarran 
and Ilallu‘*^ by ih.s report of a ca.se of early carcinoma ansing in benign prostalic 
hyjiei tiophy, ^evlM■al other report.s have appeared confirming t his source''•' ■ as, 21 , 
• Some of the.'^e ca.sc.s may be e.xplaiued by growth into the adenoma from a 
primary focus in the true pro.state a.s in the case .shown, and in certain ca.ses-^'-* 
thi.s source wa.s not ruled out by .serial e.vamination of the prostate. Some, how¬ 
ever, are examples of true malignant change in a nodule of hypertroph}', .such as 
.'Ubarran and Ilalle originally de.scribed. lint even in the usual case in which 
carcinoma begin.s in tiie true pro.state, it has been shown that it remains within 
the cap.sule until it has .spread rather widely in the pro.statie tis.sue, and that 
while perineural involvement oecur.s early within the surgical capside, such 
spread out.sido is a rather late phenomenon.** ft is de-drable for the re.sectionist 
to use any or all ol three means to detect small areas of carcinoma. Tlio first of 
these is the use of semi-serial sections of all fragments removed***’; this is tedious 
and e.Xftensive but is u.-;ed as routine in some clinics. 'I'lie .-ccond, and certainly 
k‘s.s c.spensive, is the e.xamination of many razor-ent i^eciions of fresh tissue 
stained with methylene blue (Terry tecliniiiiie-*) to allow selection of tiio.se 
fragments most likely to contain carcinoma on later permanent section. Tlio 
third is the segregation of peri-vivetliral from capsular fragments by complete 
evaeuaiion of the former before the final part of the resection is liegim. Jiarnes, 
Bergman ami Farley-' found that they were able to diagnose earcinomu in 2.4 
per cent more eases ijy this means than by the u.sual one of examination of 
random fragments. 

Part of the answer too to this ciucstiou comes from analysis of the result of 
such a procedure in onr clinical e.xperience. Hj* eumpurison of inilionts in whom 
carcinoma was found on transurethral re.section anil no further operation was 
done (average survival, d-year series, 30.S months) with those in whom the initial 
discovery was followed by radical perineal prostatectomy (average survival, 
5-year series, 07.8 mouth.s), it is seen that, allliongh the.se figures are not sta¬ 
tistically significant because of the small number of eases, they are suggestive 
of the result.s that may be c.xiieeted. 

CONOnUSlONS 

If micro.scopic e.xamination is made of suspicious tragmonts from traiisuiethuil 
resection (or of localized suspicious areas in adenomata removed by open opera- 

Doiisot, Uaymomi: Carcinoma of the prostate; its origin and extension. J. Urol., 23: 

G.: A propo.s dii traitemeiit du cancer dc la pro.state. J. d'urol., 21: 385-396, 
^^""Kahler, J. E.: Carcinoma of the prostate gland; pathologic study. J. Urol., 41: 5u7- 
I’r Kahler, J. 10.: Carcinoma of the prostate gland. Proc. Staff Meet., Mayo dime, 13: 

lizirus, J. A.: Qucslioi)al>le cancer of the prostate gland. J. Urol., 65: 01S-C25, 11)10. 

Satterlee, 11. L.: The microscoine diagnosis of proslatic tissue obtained by transure¬ 
thral resection; au analysis of IG90 case.s. J. Urol., 68: 148, 1917. 

■’ liarnes. It. W., Uergmun, R. T. and Farley, S.: Ilistopathology of tissue after prostatw 
esection. J. Urol., 67; 765-757,1917. 



OCCULT rno&T WIC ccrci.nom c 


729 


tioii) and an appaientlj'' localized aiea of carcmonu ib found, oui evidence is 
that ladical peiinoal piostatcctomy oilers a gicatei chance of cine and should 
be performed 


SUMMARY 

Fifty-mne cases of carcinoma of the piostatc not suspected picoperatively 
and discoscied on tiansurethrai lesection (27 cases) or open prostatectomy 
(32 eases) aie analyzed 

Eighteen patients nho had caicmoma discovered on tiansurethrai resection 
and no other suigeiy had an average survival of 30 8 months 

These aie compared nith 9 patients nho had caicmoma found on tiansurethrai 
resection and on nhom a radical perineal piostatcctomy nas done. This group 
had the best suivival late, those operated upon moie than 5 yeais ago (5 pa¬ 
tients) living on an average of at least C7 8 months follonmg opeiation 

The conclusion is leached that even though caicmoma of the prostate origi¬ 
nates in the tnie piostato, its presence in adenomatous tissue is not necessarily 
an indication that it h.as already spiead outside the pi estate Hence radical 
peiineal piostatcctomy seems indicated if an appaientiy localized area of car¬ 
cinoma IS found oitlioi on transuiethral resection or on open prostatectomy. 

SSi Post St, San Francisco, CaItJ. 
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ENDOSCOPIC IDENTIFICATION OF TISSUE DURING 
TR.\NSURETHRAL PROSTATIC RFSECTION* 


ROGliR W. liARXKS and IVAX E. MARTIX 

From the Dcjmrtmcni of Surgery {Urology), College of Malical EimigelmLi, School of Medicine 

Los Angeles, Cttlif, ’ 

The iclciitificvitioii of tisdiic iis .seen throuj^Ii the rescctoscopo lens during trixns- 
urethrul prostiitie leseetion is essentiul to iicconiplish n complete rcmovul of 
the prostiite nnd to uvoid removing tissue whicli sliould be left. It is as important 
for the endoscopic surgeon to differentiate tlie various types of ti.ssue nhich 
are seen through the lesectoscope lens us it is for the abdominal .surgeon to 
identify and differentiate the tissues which lie c.\poses and handles. 

In ordei to obtain a clear and distinct vision, it i.s neecssarv to place the inner 
end of the telescope very close to the tissue which is being o.xamined and to 
allow the water to flow in to keep the field of vision clear (fig. I). If the inner end 
of the lens is as much as 1 cm. away from the tissue which is being e.vamined, 
it is very difiicult, if not impossible, to identify this ti.ssue. 'I’he closer the lens 
is to the tissue, the more magnification there is and the more easily this tissue 
is identified. 

\Mien beginning a transurethral re.scction, the first tissue removed is that 
situated at the bladder nock, and if the prostate is not very large in that region, 
bladder neck fibers are e.xposed after one or two e.vcursions of the rcsectoscope 
loop. The.se fibers are easily itlcntified and are seen as parallel, rather coarse, 
fibrous strands which lie immediately e.\ternal to the bladder (fig. 2, .-1). It is 
verj' important to recognize these bladder neck fibers, for the resection should 
not be carried any deeper at this point and the loop should never be placed 
pro.ximal to them. To avoid carrying the resection too high on the trigone and 
into the bladder, the resectoscope loop should be placed distal to these bladder 
neck fibers at the beginning of each subsequent e.\cursion of tlie loop. 

The resected surface of prostatie tisisue can be easily dilTerentiated from 
bladder neck fibers, for the former is granular, fuzzy in appearance, and softer 
than the fibrous tissue of the bladder neck (fig. 2, B). The true capsule of the 
prostate is however more difficult to difTerentiate from prostatic tissue than 
are bladder neck fibers, but by close observation a difference can be seen. The 
true capsule is fibrous in nature, and the tissue strands arc finer than those of 
the bladder neck and interlace rather than being parallel with each other (fig. 2, 
C). The appearance is also smoother and more shiny than prostatie tissue. 
When the capsule is e.'cposed over an area of 1 or 2 cm. there is an elastic sensation, 
or appearance, due to the elasticit}' of the capsule which is evident aftei pio- 
static tissue has been removed down to the capsule. If the resectoscope loop is 
pressed against this exposed capsule, the tissue is pushed away easil}'', and is 
not resistant. This is similar to the elasticity which is felt when the finger is in 

' Read at annual meeting, We.stern Section, American Urological ^Vssociation, Coronado 
Calif., January 17, 1019. 
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F.G 1 Inner lens of rcseotosoopc placed near tissue to obtain adequate visualization 
-Wull cl taUir ,n Ucckgrccnd eltC'cil 


Sadder nech fibers 


£) pfOStat s Ussae 



'w ProsfqUd^Gapsu(e v ^ ^ 

Fig 2 A, bladdei neck fibers are seen as coaree, parallel strands of connective and 
muscle tissue B, prostatic tissue presents a granular or cotton like appearance C, true 
prostatic capsule consists of fine interwoven strands of connective tissue D, false or sur¬ 
gical capsule IS firmer than hypertrophied prostatic tissue and often can not be differenti¬ 
ated from it 
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the lectum mid the dor.-^al portion of the prostate has been removed down to 
the capsule. 

Althougli it is not always possible to dilTerentiate false or surgical capsule 
from liypertrophied prostatic tissue, in some instances this dilTerentiation 
can be made. Ihe lalsc or surgical capsule consists of compressed prostatic tissue 
and the appearance is more solid and not so granular as liypertrophied prostatic 
tissue and more nearly approaclu'S the appearance of true capsule (fig. 2, D). 
Theoretically it is possible to remove all of the surgical capsule down to the true 
capsule b^ tiansuiethial resection, but practically' this is seldom accomplished. 
On the other hand, by all methods of enucleation, the surgical cajisule is always 
left, because the line of clea\age i.s between the adenomatous hypertrophy and 
the surgical capsule. Therefore from a theoretical stanrlpoint, it is possible to 
accomplish a more complete removal of the gland by the transurethral route 
than by enucleation. 

When the resection is carried into the true caj).-,ule, a near perforation occurs 
(fig. 3, A). It is important to recognize this po.^sibility for the removal of another 



t.szr ot F»hro'.c^ 

Fig. ;1. .1. neiir-perforatioii of capsule. B, complete perforation of capsule 

piece of tissue from such an area will result in a complete perforation and the 
danger of e.\travasation of irrigating fluid. The appearance of a near perforation 
is characteristic, the fibrous strands of the capsule stand out in relief and assume 
a crescent shaped appearance, and the deepest point is dark in color. 

A complete perforation of the capsule is very characteristic in appearance 
and it is e.xtrernely important that it be recognized as soon as it occurs. Spider¬ 
web like threads of tissue may lie seen to stretch acro.ss a black area. If the per¬ 
foration is very large, the.se threads may not be present. The edges of the per¬ 
foration are formed by eoar.se fibrous strand.s of cap.sule, usually arranged in a 
cre.scont shaped or elliptical formation (fig. 3, /I). The endoscopic surgeon who 
fails to recognize a perforation of the capsule as soon as it occurs subjects the 
patient to fluid e.xtravasation and resulting shock. The characteristic suprapubic 
pain and rigidity Avhich occurs when c.\trava.sation has taken place should never 
be a surprise to the operator, for the perforation should have been recognized 
through the re.scctoscope lens before sufficient amount of extravasation had 
occurred to produce these .symptoms. 

Neoplastic tissue of the prostate can nearly always bo identified by its appear- 
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ai\ce through the robcctohcopo Icus. When the cureiuoniu is veiy inaiignuiit, the 
tissue is much more hizzy and soft tium is hypertrophied prostatic tissue {fig. 
4, ^1). When the neopiaslic tissue is scirrhous in type and of a lower grade of 
malignancy, it is somewliat less granular aiul is tinner and more rigid than 
hypertrophied prostatie tissue. Occasionally a small area of neoplastic tissue, 
which is bright yellow in appeaiancc, occurs as an islet surrounded by hyper¬ 
trophied gland. Sometimes malignant tissue is identical in appearance to the 
normal or hypertrophied pjostate and can Jiot be dilTercntialcd from it. If 
during the course of a prostulic lesection, the appearance suggests malignancy, 



Fio. 4. A, carcinoma of prostate of high grade malignancy has a soft and fuzzy appear¬ 
ance appearance of venous spaces as seen througli resectoscopc. C, appearance of ejacu¬ 
latory duct, as seen through resectoscopc Z>, junction of prostatic with membranous ure¬ 
thra. 

pieces of tissue should be saved from these aieas for special biopsy study. Car¬ 
cinoma occurs mofe ficqiicntiy near tlie dorsal portion of the capsule than 
elsewhere in the gland. 

Venous spaces appear as thin walled tubular straotures winch are usually 
collapsed and from which bleeding occurs continuously except when the bladder 
is distended (fig. 4, B). These are easily differentiated from a perforation of the 
capsule, for there are no distinct strands of fibrous tissue surrounding them. 
Sometimes a blood clot is seen to fill a venous space; it is therefore essential that 
overdistentioii of the bladder does not occur because of the danger of forcing 
these dots into the paiavertefaial venous system and producing emboli. 
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Ihc ejuculiitoiy dvicls puss through the dorsul portion ol the prostuto near 
the capsule. These may be opened or cut across when the gland is Ijcing rc.sected 
(hg. 4, C). ihejr uic tubular structures and arc dilTcrentiatcd from venous spaces 
in that they are more regular in outline, they do not bleed, the walls are thicker, 
and thej' stand open rather than collapse. When c.vposcd, they cun be .seen to be 
about .V cm. apart in the door of the prostatic urethra, ft is probable tiiat stric- 
tuie of the ejaculatory duct.s occurs when these structures are incised, and this 
might predispose to seminal vesiculitis. 

Ihe identification of the junction between the prostatic and the membranous 
urethra is important in order to avoid carrying the resection too far out with 
resultant injuiy to the c.xternal sphincter. Sometimes there is an accordian-lilce 
wrinlding of the mucosa at this point, which is more easily recognized when 
the resectoscope sheath is gently piushed inward after having been withdrawn 
so that the membranous urethra is visualized (fig. 4, D). This apjjcarance how¬ 
ever cutmot be definitely relied upon to identify this point. The membranous 
urethra remains more concave than the prostatic portion throughout it.s entire 
circumference and when the hypertrophied prostatic tis.suc e.\'tends outward 
distal to the verumontanum, the encroachment of thi.s hypertrophied tissue 
into the prostatic urethra can be visualized and dilTerentiated from the evenly 
concave contour of the membranous urethra. Tlio appearance of the tissue of the 
raembranou.s urethra after it has been cut should not be relied upon to dif¬ 
ferentiate prostatic from membranous urethra, for if the re.section is carried down 
deep enough to expose the muscle fibers of the external sphincter, sufficient 
damage has already been done to result in urinary incontinence. 

In order to accompli.sh complete removal of the prostate during transurethral 
resection, the capsule should be expo.sed throughout the entire prostutic urethra. 
Palpation with the finger in the rectum and the resectoscope in the urethra is 
also an aid in determining whether or not all prostatic ti.ssue has been removed. 
The latter maneuver does not, however, aid in identifying prostatic tissue which 
lies in the ventral portion of the prostatic urethra. For this reason, identification 
of capsule through the resectoscope lens is a more accurate method of deter¬ 
mining whether or not all hypertrophied tissue has been removed than is palpa¬ 
tion through the rectum. However, when both methods are used, the operator is 
more likely to remove the prostate entirely. It is, therefore, necessary that the 
surgeon be able to recognize pro.slatic capsule and to bo able to dilTcientiate it 
from pro.static ti.ssue in order to accomplish complete removal of the gland. 

SUJIMAliV 

Identification of tissue through the resectoscope lens during a transurethral 
prostatic resection is as important a.s identification of ti.ssuo during open surgery. 
The granular appearance of normal or prostatic hypertrophied tissue, the coarse 
concentric bladder neck fibers, the interwoven fibers of the true capsule, and 
the softer fuzzy appearance of neoplastic tis.suc are dilTerentiated. It is very 
important to identify near-perforation and complete perforation of the capsule 
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by the dark area surrounded by coarse fibrous tissue strands. The comparatively 
thick walled open tubular ejaculatory ducts are differentiated from the thin 
walled collapsible venous spaces. In order to recognize these differences, the 
lens of the reseotoscope mu-st be placed very close to the tissue which is being 
observed. A complete prostatectomy by transurethral method is almost im¬ 
possible without identification of the prostatic capsule throughout the prostatie 
urethra. 

1316 Wihhire Blvd., Los Angeles, Calif. 
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A CLIXICAL CO-MPARfSOX OF THE USE OF CILL:Cf).SE AXD UREA IN 
IRRIOATIXG SOLUTIONS FOR TRANSURETHRAL 
PROSTATIC RESEC'ITOXS' 

CAUL K. EBKUT 

The hliiicr licit Uroloijtc Group, Lon .imjeleK, (UiliJ. 

Urologists have long been searching for an ideal isosmotie, nonelectrolytlc 
iiligating fluid to bo used in transurethral resection of the prostate and in closed 
tiansuiethral surgerj’ on the bladder. 1 he need lor such a fluid was denionslrated 
to the author inaiu' years ago, when, at the hand of an expert, extravasation of 
distilled water into the perivesical space occurred, followed by shock, uremia, 
and death. 1 his incident left an indelible impression and resulted in a determined 
effort to eliminate distilled water as an irrigating fluid. With the cooperation of 
Dr. Lucien Bavetta, biochemist, use was begun, in 1938, of o. l per cent glucose in 
distilled water; in llHO, l.S per cent urea was substituted for the gluco.se. The 
results of 8 years’ clinical experience with glucose and 21 years with urea irrigat¬ 
ing solutions will be pre.sented in this paper, particular attention being paid to 
six points of comparison. 

I. t']U:i’.VR.\TIO.N OK .SOLUTIO.VS 

Both 5.-1 per cent glucose and 1.8 per cent urea are isosmotie and nonelectro- 
lytic. Both powders are pre-weighed, and autoclaved in sterile bottles or sterile 
paper containers, and this preweighed amount is added to a bottle of sterile, 
distilled water before operation is begun. Five gallons of solution, the amount 
usuall}' used for a small resection, reciuires 1,080 gm. of glucose, but only 300 
gm. of urea. In the beginning the regular 5 per cent glucose solution, in the 1000 
cc vacoliter bottles which the hospitals provide, was u.scd. However, private 
hospitals soon objected to this expen.-^e and it became necessary to furnish the 
glucose powder or sterile syrup and add it to the water at the hospital. To carry 
this larger amount of material is an added inconvenience to the procedure. The 
cost of gluco.se is three times that of urea. 

Dissolution of urea is much (luicker than that of glucose. In fact, urea dissolves 
endothermically, cooling the water down considerably; lor that reason, it is 
wise to place a hot water bottle over the lower abdomen of the patient to heat 
the tubing throvigh which the urea flows; this heat also serves to replace heat 
lost by the patient due to the irrigating fluid. 

H. .VDIIIC.SIVK QU.Vl-lTIUS OK .SOLUTIONS 

The glucose solution is somewhat stick}'. Gloves and instruments become 
coated with the solution and it is necessary to wash them Ireciuently. I he urea 
solution does not have this adhesive quality and thus is more easily used by the 
operator. 

‘ Read at aimual meetim;, Western Section, .Vnierican (frolof'i<';tl .Vs.soeial ion, Coronado, 
Calif., January IS, lUl'J. 
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III VlSIBILin 

Vision, Allien glutoae is used, is somenhafc bluiicd beciuse of yellouisli luze 
on the lens caused by the adhesiie pioperty refeiied to pioviously Also glu¬ 
cose IS nonlioniolytic, so tli it led blood cells in small clumps may attach them¬ 
selves to the lens, m iking it ncccssaiy to cle in the lens, oi change it, ii henovei 
\ision becomes impaiicd 

On the Qthei hand, vision, iihen uica is used, is always clcai Since 1 8 pei 
cent uiea is as hemolytic as watei, iciy little clotting of blood occuis duiing 
operation, ind foi that icasoii good vision is ahvaj s m untamed This is a definite 
adiantige since it facilitates lesection 

IV RLICHOV OF DIVBETIC PlTIENrS 

It has been leported that affei the use of glucose foi lesection in diabetic 
patients the blood sug ii level h is risen to such an e\tent that additional insuhn 
IS necessary The blood sugai level c in easily be checked after the operation and 
the lequiied amount of insulin added 

Urea, lion over, does not affect the blood sugai level, noi altei the blood chem- 
istiy in any othei nay, thus eliminating any additional tests 

V IIEMOLVTIC RElCnONS 

In 51 per cent solution, glucose causes no hemolysis During the use of glu¬ 
cose m the 8 years fiom 1938 to 194G, the icaction mIiicIi has been desoiibed by 
Creevy and others iiith distilled natei, was not observed Experiments m the 
laboratoiy have shown that glucose is non hemolytic in 5 4 per cent solution 
If this solution IS decieased below 3 per cent, hemolysis begins to take place In. 
this series, some patients had slight attacks of fever foi 1 oi 2 days, several had 
moderate chills, and a few had mwoi intestinal complaints such as nausea and 
vomiting iihich started during the opeiation and nere attributed to the anes 
thetio or to othei reasons beyond the contiol of the operator No cases of pro 
longed anemia oi jaundice Mere encounteied 

In 1 8 per cent solution, uiea is isosmotic but hemolytic HoMever, in the 
laboratoiy it was found that 0 8 pei cent uiea is almost isotonic Up to Decem¬ 
ber 15,1948, 1 8 pel cent uiea has been used m 295 cases A repoit of the lesults 
m the first 227 cases of this senes was piesented in the Journal of Urology, 
Deoembei 1948 In 1 8 per cent urea solution, the led blood cells hemolyzed to 
the same degree as by distilled watei No case of toxic hemolysis has occurred 
in this senes In the last Go cases more attention has been paid to the possibility 
of toxic hemolytic reactions than m the earlier senes It has been found that if 
the venous plexus is entered and fulguiation requires a longer period of time 
than IS noimally necessary, and if the iiiigation has to be lathei busk, especially 
to evacuate blood fiom the bladder, the hemolysis of blood as determined m the 
plasma is meieased m diieot pioportion to the time necessary to control the 
bleeding Also hemolysis increases m diiect proportion to the amount of iniga- 
tion necessaiy dining the operation And finally, it is in direct proportion to the 
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time necessary to apply traction with a 30 cc Foley catheter. Only 3 cases can 
be reported of these Go in which extensive fulgnration was done to stop venous 
bleeding, and laige amounts of lienioglobin were found in the plasma 4 hours 
after operation. In 2-1 hours after operation the plasma was free of hemoglobin 
in each case. In these 3 cases, symptoms such as tow abdominal pain, slight 
backache, mild nausea and elevation in temperature were present. Laboratory 
tests and clinical observation disclosed no increased anemia or jaundice. The 
highest estimate of the free plasma hemoglobin was somewhat over GOO mg. 
per cent. The urinary output has always been adec|uate or above normal. 


Griffin believes that hemolysis caused by distilled water atone is not enough 
to cause death, and King agrees that there must be more than one factor to 
produce death. He states that lower nephron nephrosis is the result of severe 


shock caused by the combined reaction to anesthetic, hemorrhage, and intra¬ 
vascular hemol^'sis. Creev^' saj's the same. He states: “If hemoglobinemia is 


severe it may damage the kidney by producing spasm of its vessels, b^' a direct 
toxic action and by the production of pigmented casts which plug the nephron." 
Our clinical evidence seems to point to the fact that hernolj'sis alone is not 
enough to cause a lower nephron nephrosis. I believe that not enough hemolyzed 
blood to do damage enters the kidney even under prolonged fulguration. How¬ 
ever, it is believed that a sensitivity of certain patients, perhaps a reaction to 
the anesthesia with unnecessaiy stimulation of the splanchnic nerves, or an in¬ 
effective nerve bloclc, will set up a chain of nerve stimuli sufficient to cause tlie 
phenomenon of shock similar to that of the crusli syndrome. Also continuous 
irrigations with distilled water, especially in ciises in which a small rent may be 
present in the capsule, can be regarded as an additional factor. Xo oliguria such 
as has been reported in the above mentioned papers in which distilled water was 
used, has been observed in our series in which 1.8 per cent urea was used. Urea 
may act as a catalyzer which would stimulate the passage of the dissolved hemo¬ 
globin through the tubules, especially since it is well known that urea has a 
diuretic action. 


VI. EX'ritAVAS.VriON' 

In the series in which glucose was used, e.xtravasations of fluid into the retro¬ 
vesical space occurred in 2 cases. These were treated by suprapubic cystotomy, 
drainage, and control of any possible shock or ileus. Intake and output of fluids 
were carefully cheeked. Neither oliguria nor anuria developed, and both patients 
recovered. Operation was completed later. 

In 295 cases in which 1.8 per cent urea was used extravasation occurred in five. 
In this series, clinic, charity and private cases were included and resections were 
done b}' any member of the Group. Four of these patients, reported in the 
paper previously mentioned, recovered uneventfully. Ihey were treated^ by 
cystotomy and drainage, and completion of the operation at a later date, fhe 
fifth case was almost the last of this series. It is worth reporting, since the patient 
was a poor surgical risk Avho suffered two complications during operation but 
recovered completely and left the hospital in an ambulatory state. 
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CASE REPORT 

The patient (J. B., aged 73) was admitted to tlie iiospital because of complete 
urinary retention. lie was anemic, emaciated, disoriented and apparently 
uremic. The blood pressure was lSO/90, the heart was not enlarged, and the 
lung findings were normal. The prostate was moderately enlarged. On catheteri¬ 
zation, 450 cc of urine were obtained. The nonprotcin nitrogen level of the blood 
was 51 mg. per cent; in the phenolsiilphonphthalein test only 15 per cent of the 
dye appeared in 2 hours, none in the first 15 minutes. The urea clearance was 
15.8 per cent of normal. The red blood cell count was 3,300,000. Transfusion 
and intravenous fluids, to make up for the amount he was not able to take up 
to 3,000 cc daily, were given. His intake and output seemed to be adequate. 
However, his irritability and mental confusion did not clear. At times he was 
able to talk but ho became increasingly restless. iVfter 1 week of drainage the 
nonprotcin nitrogen level dropped to only -17.5 mg. per cent, the red blood cell 
count had increased to 3,700,000 and it was believed that a resection could be 
done. Tollowing administration of spinal anesthetic his blood pressure began to 
drop. The operation was carried out rather rapidly in order to get the patient 
back to his room as quickly as possible. Toward the end of the resection, however, 
a rent must have occurred somewhere at the bladder neck because he became 
very restless and a tumefaction was felt in the lower abdomen. All arterial bleed¬ 
ers were quickly fulgurated, using as little irrigating fluid as possible. A Foley 
catheter was inserted into tlio bladder. A small, transverse, suprapubic incision 
was made, the fascia opened, and two Penrose drains placed on each side of the 
bladder. These permitted the drainage of large amounts of clear fluid, proving 
that e.\travasation had occurred. 

The patient was taken back to his room in a satisfactory condition and sup¬ 
portive treatment continued. Four hours following the operation his blood 
pressure fell to 70/40, and he went into coma. A transfusion was given at once, 
oxygon was given by mask and 10 cc aqueous solution of adrenal corte.x was added 
to the infusion. His blood pressure rose to 100/00. His urinary output during the 
first 24 hours was 1,400 cc. Twenty-four hours following operation he had a 
chill and his blood pressure fell to 35/0. Stimulation with adrenal corte.x and 
caffeine was again employed, followed at once by 500 cc of whole blood given 
intravenously. O.xygen was continued. He responded well to this treatment; 
the blood pressure rose to llO/GO. His nonprotein nitrogen level at that time was, 
122 mg. per cent, the carbon dioxide combining power was 39 vol. per cent, 
plasma chlorides were 510 mg., the red blood cell count was 4,000,000. Neo- 
synephrin in 0.5 cc doses helped to elevate his blood pressure to 140/80. The 
second day his urine output was 3,700 cc., the third day 3,400 cc, and the fourth 
day 2,300 cc. He received 1,200 cc fluids above his output. Ho also received 
penicillin and streptomycin. From the second day on, his blood pressure gradually 
rose, finally reaching its preoperative level. The urine cleared and the suprapubic 
drams were removed after 5 days. His coma cleared on the third day and oxygen 
was di^ontinued. The patient was able to take adequate liquids by moutli on 
the fifth day, and began to eat on the sixth day, at which time ids catheter was 
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removctl uud he began to urinate freely. The nonprotein nitr(jgen level 2 uecks 
following operation was 31 mg. per cent, his red blood eell count was 4,800,000 
and liis fluid e.vchange was adeciuate. 'J’iie patient l)ecame less restless aiul more 
cooperative. lie was discharged from the hosptal 2 weeks after operation, in 
an ambulatory condition. 


I believe that the shock was caused bj' the poor physical condition and re¬ 
action to the anesthetic and sedation, not by the e.xlravasation, and that the use 
of the urea solution instead of distilleil water as the irrigating Iluid played an 
important role in the patient’s survival. 

The extravasation of distilled water into the perivesical space seems to be 
followed by a series of events Avhich throws some light on the mechanism of 
.shock production in the crush .syndrome as described b}' Bywater. When the 
distilled water penetrates the perivesical space, the patient usually complains of 
pain. Ihis is lollowed bj' a state of shock, the severity of which dejJcnds upon 
the length of time the distilled water is in contact with the tissues, how much 
fluid extravasates and how high it dissects itself along the psoas sheath to the 


diaphragm. The patient sure to die is the one in whom the effect of the water is 
visible as far as the kidney and diaphragm. It can be deduced that the water 
causes an edema around the nerve fibers of the splanchnic nerves and the renal 
plexiLS, which can he compared to i.schemia of the renal cortex produced by 
direct chemical stimulation of these nerve fibers as described by Truota. Whether 
extravasation occurs on both sides depends on the locality of the rent. The chances 
of recovery seem less if both sides are filled with the distilled water. Water 
seems to result in a ciuick withdrawal of electrolytes from the tissue, which 
neutralizes the osmotic dilYerence so that a collagenous material results. When 
isosmotic urea was used we never saw this collagenous fluid. This urea solution 
may be balanced sufficiently to prevent a chemical irritation should enough enter 
the perivesical space to extend along the psoas sheath to the kidneys and splanch¬ 
nic nerves. 


In our present series of cases, 0.9 per cent urea is being used. This solution is 
almost isotonic but only half isosmotic. 'fhe resections done with this isotonic 
urea to date have shown no hemolysis, and no e.xlravasation has so far occurred. 


SU.MM.VUV 


Eight years’ experience with 5.4 per cent glucose and 2.V years with l.S per 
cent urea as irrigating solutions in transurethral prostatic resections have been 
compared. Extravasation of the irrigating fluid occurred iu a total of 7 cases 
but no fatality occurred. Glucose is somewhat sticky to use but is nonhemolytic. 
No toxic hemolytic reaction rcsultiJig in death occurred in cither series, although 
a mild temporary hemolytic reaction, from which the patient recovcied com¬ 
pletely, was noted with the use of urea. Hecau.se of this hemolytic reaction with 
1.8 per cent urea, 0.9 per cent urea is now being used. This solution is almost 
isotonic to the red blood cells. The residts of this series will be reported at a 
later date. 

1893 Wilshirc Blvd., Los Anyclcs, Calif. 
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SOLITARY HYDROCALYX SECONDARY TO A DUMBBELL 

CALCULUS*- 


JOIIX W. DORSKY 


“Hydrocalyx” is the dilatation of a renal calyx, secondary to obstruction 
existing in the infundibulum of the involved calyx. The infundibular obstruc¬ 
tion may bo produced by a primary calyceal calculus; or may result from the 
constriction of scar tissue secondary to a localized infection, with or without 
calculus formation. Adynamic factors have been stressed by Braasch. In the 
case described by K. II. Watkins, achalasia of the ring muscle of Disse was con¬ 
sidered as a possible lactor in the obstruction occurring jit the junction of the 
infundibulum with the renal pelvis. 

In reviewing the literature it was noted that there were few cases of true 
bydrocalyx described, and none identical with this case. The term “liydrocaly.x” 
has been erroneously applied to associated renal changes. The nomenclature has 
been confused by various authors in discussing liydrocaly.x; solitary renal cyst; 
parapelvic renal cyst; pyelogenic renal cyst (calyceal diverticulum); and ob¬ 
literating pyelonepiiritis. None of the terms are in Dorland’s dictionary except 
renal cyst. The diagrammatic sketch (fig. 1) illustrates these various conditions. 

Solitary renal cysts occur in the corte.x, and are of congenital origin. They do 
not connect with the renal pelvis, and their epithelial lining dilfers from that of 
the pelvis. 

The tenn “pi^i'iTt'lvic cyst” refoi's to those solitary renal cysts that lie in the 
renal substance adjacent to the pelvis, and wiien infected tend to rupture into 
the pelvis or a calyx. If rupture into the calyceal system occurs, they may bo 
confused with pyelogenic cyst, but can be dilferentiated by study of epithelial 
lining. They may be identified on the basis that the lining epithelium is different 
from that of the calyx. Such a case was reported by Ridlon. 

Pyelogenic renal cyst (calyceal diverticulum) is of congenital origin. The 
cavity containing urine is peripheral or distal to the calyx, and connects with it 
by a narrow isthmus. The involved calyx us a rule shows little, if aiy^ evidence of 
obstructive uropathy. The epithelial lining of the cyst is continuous with that of 
the calyx. In establishing the diagnosis the delayed retrograde pyelogram unll 
often show retention of the contrast medium in the cyst. I his condition was 
first described by Par P. Rayor in 1841. The case reported by H. P. Winsbury- 
White in 1939 under the term “hydrocalycosis” appears from the illustration 
to be a pyelogenic cyst. Quinb}'’ and Bright report 1 case in which the capacity 
of the pyelogenic cyst was 1500 cc, whereas Holm says they are always of 
small size. 

In localized obliterating pyelonephriti.s, as described by Hyams and Kenyon, 
the infundibular portion of the kidney may be the seat of an inflammatory 


» Read at aumiiil Jiieetiiig, Wc.sterii Section, American Urolt)t;ical .\s.sociatiou, Coronado, 

Calif., January I'J, lill'J. .a 

‘ Dr. DorBuy'.s paper rccciv't'd the annual Jo.scph F. McCarthy 1 rizo Fssa}' aaard. Ldilo . 
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process which results in the destruction of the calyx, or by the production of a 
cicatricial barrier, in its isolation from the renal pelvis. These authors note that 
“obliterative infundibular changes as described may resemble, but should not 
be confused with, hydrocalyx, calyceal diverticulum, or similar lesions. The 
latter develop from congenital narrowing of the infundibulum in which, although 
calyceal dilatation may be progressive, the communication with the pelvis re¬ 
mains smooth and regular, in the absence of secondary infection or calculus 
formation.” 



Fig. 1. Schematic illustration of liydrocalyx; solitary cyst; parapelyic cyst; pyelogenic 
cyst with patent isthmus, cysto produced by obliterating pyelonephritis. 

DIAGNOSIS 

There are no characteristic symptoms. The patient may have a severe renal 
colic, dull flanlc pain, or be relatively asymptomatic. The diagnosis is established 
by roentgenologic urography. In the event of complete obstruction of the hydro¬ 
calyx it may be impossible to differentiate it from a large solitary renal cyst or 
neoplasm. 

TREATMENT 

The management of solitary hydrocalyx is governed by its size, symptoma¬ 
tology, location, and associated attendant renal pathological changes. A small 
hydrocalyx producing but few symptoms may be followed by seria'l urograms; 
and if not progressive, does not require surgical intervention. Hydrocalyx in¬ 
volving a superior major calyx may be drained by means of an indwelling ure¬ 
teral catheter, introduced cystoscopically with relief of symptoms, as demon- 
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sticitecl by BencYenti. Lower uiul Belcher performed a heminephrectomy in their 
case with prcseiwation of the remaining tissue. Caulk, in a similar case, made a 
nephrotomy incision; and under direct vision resected the scarred infundibulum. 
A nophrostom.y tube was then introduced through the hydroealy.x and resected 
infundibulum to the renal pelvis. lie reported a good result. O’Conor resected 
the dilated portion in 2 cases reported. These cases more closely resemble pyelo- 
genic cyst.s. In the ease reported nephrectomy was the procedure of choice, be¬ 
cause of the attendant renal pathological changes. 


C.VSK lUU'OKT 


A 2S year old white man, 12 hours prior to admi.ssion to hospital, developed 
suprapubic pain that became progressively Jiiore severe. Following the acute 
onset there was right Hank pain, and a constant desire to vt/id. There was no 
radiation ot pain to the right testis or thigh; no chills, or gro.-s hematuria. Xo 
history of previous similar attack or of genito-urinary disease. 

Asitle from slight tendcMiiess elicited by percussion of the right costovertebral 
angle, and on deep palpation of the right hypoehondrium and along the cour.se 
of the right ureter, all physical and laboratory lindings were negative. X-ray 
examination of the chest was negative for tuberculo.sis or melastases. 

The plain urogram (lig. 2, - I) revealed no significant bony abnormalities, anti 
the psoas shatlows were distinct. The right renal outline appeared larger than 
the left. Several small shadows of calcilie density overlay the midportion and 
lower pole of the right renal outline; one appeared to be dumbbell shaped. There 
was a shadow of calcific density in the region of the tei’ininal portion of the 
right ureter, 'rhe e.xcretory urogram revealetl good left and fair right concentra¬ 
tion of the contrast medium. The left upper urinary tract was well visualized 
and showed no deviation front the normal. The right calyceal system was in- 


completels' visualized, hut revealed calyectasis of the superior and inferior group 
of calyces I’he calcific shallows ajtpeared to he within the calyceal system. The 
right ureter was moderately dilated down to the level of the previously noted 
shadow of calcific density located in its terminal itortion. 

The observation cystoscopic findings were negative. Indigo carmine appeared 
from the left ureter in 4 minutes in e.xcellent concentration, and from the right 
ureter in G minutes with poor coucentratiou. A 0 F ureteral catheter was ad¬ 
vanced 28 cm. to the right renal pelvis easily and 30 cc of urine aspirated. I he 
culture of right renal urine revealed gram positive and gram negative bacilli. 
Smear for tubercle bacilli was negative. A urogram was then made using 30 cc 
of contrast medium, and withdrawing the catlieter 15 cm. The ureteral catheter 
was then reintroduceil into the renal pelvis and left indwelling to provide con¬ 
tinuous drainage. 

The superior and inferior gi'oujj of calyces in the right retrograde pyelogram 
showed evidence of advanced culyeetusis more pronounced in the superior gioup 
(fig. 2, B). There was a pressure defect originating in the midportion of the 
kidney, displacing the superior ami inferior group of calyces medially. In the 
central medial border of thi.s defect a portion of a cent rally placed calculus was 
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apparent. The lemainder of the calculus was obsciucd by the contrast medium 
in the renal pelvis. The remaining shadows of culcifie density occupied positions 
in the inferior minor calyces. There was no visualization of a middle group of 
calyces. The ureter remained dilated down to the level of the partially obstruct¬ 
ing ureteral calculus located in its terminal position. 

The ureteral catheter was removed 72 hours following its introduction and 
2 daj's later the rrrcteral calcuhrs passed and was recovered in the voided urine. 



Fig. 2. A, plain urogram, showing hour-glass calculus in inidportion of kidney, and 
multiple calculi in the lower pole Calculus overlying terminal portion of right ureter, 
B, right retrograde urctcropj elogram • Pressure defect in midportion of right kidney. 
Hour-glass calculus partially visualized. 

During this period the peak temperature was 101.0 F, and his general condition 
appeared satisfactory. 

Impression: 1) Right ureteral calculus; 2) multiple renal calculi; 3) chronic 
right pyelonephritis with calyectasis; 4) hydrocalyx, midportron right Idduey; 
5) the possibility of right renal neoplasm, solitary cyst, or tuberculosis must be 
considered. 

Operation: Nephrectomy. A right lumbar extraperrtoneal approach was 
utilized. The twelfth dorsal nerve was isolated and retracted posteriorly The 
kidney was then mobilized without difficulty. The ureter was isolated, ligated 
severed and carbolized. The renal pedicle was doubly ligated and severed. Two' 
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Penrose drains were placed in the depths of the wound, and the incision was 
closed in layers with a runnin'^ No. 2 chromic suture, d’he skin e(.lge.s were appro.\i- 
niated with dips. The immediate postoperative condition was excellent and 
he was discharged on the fourteenth day. 

The gross specimen was an enlarged kidney (fig. 3, A). Ih'ojecting from the 
outer border was a tense, fluctuant tumefaction covering an area 7 cm. in diam¬ 
eter at the base and elevated above the surface 3 cm. Reetion through the area 
of tumefaction showed a cyst filled with clear fluid (lig. 3, B). This cyst was 
approximately 0 cm. in diameter; its w'all was thin, hut fibrous and trabeculatcd, 
Ihe cyst communicated with the pelvis through an opening 3 mm. in diameter, 
which was completely occluded by a small calculus, dumbbell in .shape, one 
extremity of which projected into the renal pelvis. The cyst was so placed that 



Fio. 3. .1, gro.-v-) .spccimuii. Centrally located tumor B, largo centrally located 

hydroealy.x witli ob^trueting hour-glass culculu.s partially visible. Calyceal necrosis ap¬ 
parent. 


it obliterated the remtiining middle minor calyces. The renal pelvis was slightly 
dilated. Over the surface of the cortex near the hilus were several small sub- 
cap.sular nodules. few of these were also embedded in the cortex and beneath 
this area was a dilated calyx which was ulcerated. There were several seed calculi 
and one larger calculus in the inferior calyces. 

Microscopic examination of sections taken through different levels showed 
miliary abscesses, both acute and subacute in ty[)o. Ihese correspond to the 
subcapsular and cortical nodules noted in the gross description. 1 he cortex w'as 
dilTiusely infiltrated with lymphoid cells, plasma cells, and leukocytes, fheie 
was moderate tubular and glomerular necrosis. The lining of one of the calyces 
was ulcerated and the subjacent tissues were iiihltralcd by many inflammatory 
wandering cells. No evidence of tuberculosis was found. Diagnosis; Ilydrocalyx, 
due to dumbbell .shaped calculus, and pyonephrosis. 
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DISCUSSION 

This case presents several inteiesUng points for consideration. The extensive 
renal pathological changes i\eie asymptomatic, the ureteral calculus initiating 
the acute onset of symptoms. A search of the literature discloses no other re¬ 
port in which a hydrocalyx of such size with its infundibulum completely ob¬ 
structed by a dumbbell calculus. The filling defect created by the hydrocalyx 
was consistent with a large solitary cyst of the kidney, or a coitical lenal neo¬ 
plasm. The piojection of a portion of the dumbbell calculus beyond the pelvis 
suggested the piesencc of a hydiocalyx, but inability to visualize the hydiocalyx 
precluded a positive preoperative diagnosis. 

The question may arise as to whether the obstiucting dumbbell calculus was 
of piimaiy calyceal oiigin. The routine pathological sections failed to reveal 
the subepithelial calcifications fust desciibed by J. II. Caulk in 1912 and 1913, 
and latei proven by the extensive investigation of A. Randall to be a common 
etiological factor in the production of piimaiy leual calculi. It is regietted that 
serial sections xverc not made, in oidcr to prove conclusively that this was a 
piimary renal calculus. Ileiman has lepoitcd a similar defect secondary to stric¬ 
ture of the infundibulum. The associated major lenal changes made nephiec- 
tomy mandatoiy m this case. 


SUUUARY 

A case of solitary hydiocalyx secondary to complete obstruction of the in¬ 
fundibulum IS reported 

Ko similar case was encountered m a review' of the literature. 

DilTeiential diagnosis has been discussed. 

There aie no charuoteustio symptoms and the diagnosis must be established 
by roentgenologic studios and proven at operation 

117 E. 8th Si., Cong Beach, Calif. 
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ANOTHER CAUSE OF URINARY OHS'rRUCTION' 

II. .M. PURCKLL 

1 wish to present u ease of urinary obsiruction in tlie male eaiisod by an anom¬ 
aly of which I can fiml no lecord in medical literature. 

A white man aged 51 ycar.s entoreil the hospital on 1'Y‘bruary 29, 194S with 
almost complete uiinary retention. He first began to notice diflicultv with start- 
ing his stream 5 years ago. the stream seemed smaller and was accompanied by 
aching in the suprapubic region. Nocturia began about the same time and had 
increased to 10 times a night with only small amounts at each voiding. Four days 
before admission he was unable to void but there was constant dribbling. A 
local physician attempted catheterization but was unsuccessful. 

On reporting to the hospital, the doctor on duty catheterized him with some 
difficulty and obtained 900 cc urine which contained 1 j)his pus and nrany 
bacilli. A Fole^' retention catheter was inserted. 

T’here was a history of gonorrhea 25 years ago wliich was very mild with no 
sj'mptoms of prostatic involvement. There had been no instrumentation of the 
urethra prior to the catheterization mentioned above. 

A panendoscope was introchiced with some difficult}' in the region of the pos¬ 
terior urethra. The supramontane urethra was of normal length. There was no 
prominence of the prostatic bar, no lateral lobe prominence and no superior 
cleft. No valves were present and the verumontanum appeared normal. On with¬ 
drawing the panendoscope bealc to the inframontane urethra, the irrigating 
water was shut off and this part of the urethra appeared normal. When irriga¬ 
tion was resumed two small openings could be seen on the roof of the urethra 
just pro.ximal to the e.xternal sphincter. A probe introduced into the left opening 
entered only about I- inch. A probe in the right opening entered the bladder, the 
tip being visible but the opening into the bladder just out of the field of vision 
(fig. 1). A cystoscope was pa.ssed and very little trabeculation of the bladder wall 
was found and no hypertiajphy of the trigone. There was no evidence of recent 
trauma to the anterior or i)osterior urethra. A 2(5 F sound was then passed to 
the bladder without resistance or hang. The prostate was normal on rectal 
palpation. Neurological examination wjus negative. The blood serology was 
negative and the nonprotein nitrogen was 17 mg. 

Under low spinal anesthesia, a panendoscope was passeil to the posterior 
urethra. An ureteral catheter, with a wire loop extending between the eyes of the 
catheter, was passed into the acccs.sory canal and its floor incised to the bladder 
with the electi'ic current, making a single channel of the posterior urethra. 1 he 
edges of the other opening were fulgurated to obliterate this pocket. A I'oley 
retention catheter was inserted for 2-1 hours. After removal of the catheter the 
patient voided freely. Six days later he was voiding easily with a good stream o 

‘ Head at .'iiinual meeting, Western Seetion, .\ineriejin U'rologiciil .\s.sociation, Coronado, 
Calif., January I'J, I'J l'J. 
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Fio. 1. Roof of posterior urethra showing accessory 


urethra and blind pocket. 
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Pro. 2. .1, vertical section through posterior urethra and accessory urethra, showing 
condition with irrigation water flowing through posterior urethra. B, vertical section 
through posterior urethra and accessory urethra, snowing presumed condition on voiding. 
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clear urine and no residual. A communication from the patient S months later 
stated he was having no urinary difficulty. 

Diagnosis: Accessory posterior urethra, producing acute urinary retention. 

It is difficult to see how this deformity could produce the urinary retention, 
but it is presumed that the accessory channel ballooned out obstructing the 
posterior urethra (fig. 2). I believe this to be a congenital anomaly and have 
been unable to find a previous report of this condition. 

U. S. Velcra7is Hospital, Alexandria, La. 
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RENjVL SAllCOJ^IA 

Rr.pouT OF A Casv'. wnii Si>OCT\.Ni;ous Kut-ruiir. of tub Kidnby' 
rilACY 0. 1‘OWEU. A>V JOSEi’II E CLARK 

Saicoma of Ac kidney, idlhoutU uncommon, is niways of patiioiogic inteicst. 
It lias been esitimatcd that oniy 2 or 3 per cent of piimivry malignant renal neo¬ 
plasms in adults can be classified under this category. According to BelR tbe 
great majority of renal tumors formerly classified as sarcoma have been found 
to be urrdrffcrerrtiatcd carcinomas. Excluding lyraplrosatcoma, there have boeti 
only 101 renal sarcomas reported rn adults sitree 1910. It is our purpose, here, to 
report a case of renal sarcoma and to call attention to certain clinical as well 
as pathologic features of the disease. 

c.vsi: nEPonT 

Mr. P. F. B. (Hospit.rl No. B95489), aged 53, uas admitted to the hospital 
orr Jifatelv 22, 1917, complaining of severe pain in the left side of the abdomen 
of IS bouro’ duration. The patient recalled a short episode of similar pain 3 
months before admission and remarked that the louer part of his abdomen 
appeared ‘‘bUiolc and blue” for 1 week follorving this first episode of pain. 

At physical e.\amination a nrild pallor of the skin and mucous membranes was 
noted. There uas no discoloration of the abdominal wall; terrse distention of the 
abdomen pieohided palpation of any masses. A second glass specimen of urine 
contained 3 to 5 leukocytes and 3 to 5 erythrocytes per high power field. Study 
of the blood demonstrated 2,820,000 erytirrocytes, hemoglobin 7.5 gm., and 
14,100 leukocytes with 85 per cent polymorphonuclear leukocytes. 

On the day of admission measures to relievo the distention were institrited; 
a barium enema study of tire large bowel disclosed rro striking abirormalrtres. 
The roentgenogram of the chest was normal. On the day follorving admission 
urologic consultation was sought. At cystoscopy the bladder was found to be 
normal and catheters were readily passed to each renal pelvis. Brine from each 
kidney showed oniy a few erythrocytes. Indigo carmine injected rrrtravenously 
appeared m excellent concentration in five miirutes from the right Iddney, and 
in good concentration in seven and one half minutes from the left kidney. A 
plain roentgenogram showed a large left renal shadow (fig. 1, A), Retrograde 
pyelogiams revealed elongation of the cephalad major calyx and depression of 
the middle major calyx in the left side (fig. I, B). A diagnosis of tumor of the 
left tadtiey was made and pieoperative preparatory measures rvere started. 
Whole blood, 2000 co, rvas given in umts of 500 cc each. 

Operation was performed on April 4, 1947. Under spinal anesthesia the left 
retroperitoneal area was exposed through a curved lumbar incision. The Iddney 

Cal.B Sta ”’®’ Coron.ulo, 

’Rell,E T Textbook of Patholog> Philadelphia f.ea & Fcbiger, ]PJ7,,, 7,0 

7S1 



752 


THACY O. I’OWKI.L AXI) K. CLAUK 


uas surroiinclecl by dark, partially organized blood clot and was densely adherent 
to the poritoneuiu over its anterior surface, Aftei' dillicidt dissection, the renal 
pedicle was isolated, clamped, diviilcd and double ligated, 'fhe ureter was 
ligated aiul tlivided, and the kidney was removed. Insp(‘ctiuu of the renal fossa 
disclosed about 509 cc ol tlark, clotted blood e.steuding superiorly under the 



Fig. 1. .1, plain x-ray, .slinwing largo left renal slunlow. /f, retrogrado pyelo-ureterogriira 
howing (iisplaeeinent of .suiierior aiul middle minor ami major ealyee.s on left side. 



Fig. 2. J'ixternal ajjpearunce of kidney at operation 


diaphragm ;ind acro.ss to the right .side beneath the posterior peritoneum (fig. 2). 
9'he left adrenal gland appeared norjnal and no indurated tissue or nodules were 
palpated in the area. The sjjtice was irrigated with normal saline solution, anc 
the incision clo.setl in hiyers with drainage. 

The patient’s course in the hospital was not remarkable, and he was di.schuigec 




Fig. 4. .1, showing normal renal parenchyma on left, and neoplastic replacement on 
right side. X 80 B, showing vascular area of tumor. Note thickened, hyaline vascular walls 
and short fibroblasts with dense nuclei. X HO. 


on April 1-1, 19-17. Postoperative follow-up to July 1948 has not discovered any 
evidence of metastasis or recurrence. 

Inspection of the removed kidney revealed tliree small tumor nodules along 
the convex border and one larger, ragged area covered with blood clot just above 
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midportioii of the* convex border. These tinnors appenied to be sitting upon the 
.surface of the Icidney. At ter heiniseetion of the kidney, a tumor 5 cm. in diameter 
wa.s disclosed within the parencliyma between tlie .superior and middle major 
calyces. There was one small tumor nodule in tlie parenchyma of the upper lialf 
of the kidney (lig. 3). 

.Microscopic sections showed the two areas of renal tissue replaced by tumor 
composed of fibroblasts and spimlle cells with whorl formation. The transition 
fiom noimal renal parenchyma to neoplasm was abrupt, and there was no 
encapsulation of the tumor. Several ai'cas of marked \'ascularity were ap[)arcnt. 
lire blood vessels e.xhibited thickened hyaline walls and there were many short 
fibroblasts with dense nuclei iir these aix*as. The nuclei were fairly regular in 
appearance and irritotic figures were rare. The pictuie rras that of fibi’osaiconra 
(fig. 4, A aird B). 


uisccsstox 

Uenal sarcoma, in most instajices, appeai-s during the middle years of life. 
Irrcidence between the .se.xes appears to be erpial, dilTering fronr that of adeno¬ 
carcinoma of the kichrr'y in which 70 per ceirt of the tumors are in nren. 

There is no clinical feature diagirostic of renal sarcoma in the adult. However, 
it must be borne in mind that any tunror nrass iji tlie abdomen of a child should 
be thoroughly investigated as to the po.'sibility of its being a Wilms’ tumor 
(embryonal carcinosarcoma,). 

Many pathologist.s believe that the ttnnor originates from the renal capsule. 
This is logical, since the capsule is the site of greatest concentration of fibro- 
bla.stic tissue iir the kidney. neoplasm rleveloping in the region of the renal 
capsule must nece.ssarily be extensive before it can invade the pelvis and calyceal 
.system and produce blood in the urine. Such a theory fits the clinical observa¬ 
tions in the majoritv' of cases of sarcoma of the kidney. I'he sarcoma is found to 
be sitting on top of the kidney as might be expected oi a tumor arising from the 
capsule—a feature jiossibly not emphasized sulliciently in the literature. We ieel 
that this peculiar location ami appearance of a tumor mass should lead to the 
strong suspicion that it is a sarcoma. Pyelographic studies from the reported 
cases would indicate that, in the majority, there are filling defects in the pelvis 
and calyces with irregularilj' of the parenchymal shadow, but a clue as to the 
unusual nature of the tumor is not in evidence. 

The tumor is a yellowish solid mass which nearly always involves some por¬ 
tion of the renal capsule, .\reas of hemorrhage are common. The microscopic 
pattern is variable, and confusion with other types of neoplasm, particulary 
undilTerentiated adenocarcinoma, is always possible. A number of terms are 
used in attempting a descriptive diagnosis, but the majoritj' of these Lumois 
can be described as spindle cell sarcoma, fibrosarcoma, or as an embiyonal 
mixed type. 

Prognosis is poor regai'dle.ss of type of treatment. ,\pi)roximately tO per cent 
of the patients may 1)(; expected to survive after the diagnosis is made for 5 
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yoaw. This is raucli lower llmii the figures of tO per cent for udenocarcinoma or 
hypernephroma and of 30 per cent for epithelioma of the renal pelvis. 

SU-MMAIIY 

A case of renal sareoma in an adult is reported in which there was spontaneous 
rupture of the kidney and pronounced retroperitoneal hemorrhage. 

62o3 Uollywood Blvd., Los Angeles 28, Calif. 
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I'lXPERIMENl’AL S'rUDIES AND CLINICAL ASPECTS OF THE RENAL 

CTRCCLATIOX* 


JOIL\ A. AUCADI (liy Invitation) and FRAXKLIX FAKMAX 
From Ihc Robert S. Fox Vrolo'jknl Foutulnlion, Whittier, Calif. 

i he clueichition of, aiul niori)liol()j|ic'al .stinlies on an intnironal neurtjvtiseular 
Huinting phenomenon by Tnieta et til. itt is one of the most sigtiiticant 

contributions towarct tlu* correlation ot anatomictil, pliysiological aiul patho¬ 
logical (lata on renal function sin(;e Alalpighii, Bowman and Claude Bernard, 
ihe work ot 1 rueta that was the prelude to these findings began in 1941. At 
that time there was considerable (•oncern about the anuria which often followed 
crushing limb injuries coincident with the London bombings. 

A summation and correlation ot many intensive, well-controlled, anatomical, 
radiological and physiological studies were published in monograph form in 
1917 by 'rrueta. In view of this work a new conceiit was formed in regard to 
tiie pattern of the renal circulaticjii. It wassliown that tlie blood flowing through 
the kidiuivs has two routes which it may take, and depending on the particular 
conditions, may flow by one or the other of the routes. It also may flow through 
each .•jiimdtaneously. The.se two “potential” routi's involve cortical and medul¬ 
lary vascidar circtuts in the kidney (fig. 1). It was shown that thi.s phenomenon 
by which the blood is shunted either into the corlc.x, or into the medulla (into 
the large ju.xta medullary glcjineruli) is mediated througli the nerve supply of 
the kidno\'. 

With the evidence presented by Trueta that a double circulation existed in 
the kidney we started our work in an attempt to demonstrate these circulations. 
The purpo.se of our e.xpcrinients is t<j slunv po.ssible changes in the renal vascular 
pattern under the influence of varying degrees of hydration, and of certain 
drugs. 


.M.VTFKIAL. AXn .METHODS 

'f'he white female rabbit was the e.xperimental animal used in this study. 
Intravenous nembutal anesthesia was u.sed for all operative proceduies. 

To delineate the vascular pathway under either control or experimental 
conditions, India ink (Higgins) was injectcal into the marginal ear vein. In one 
type of experiment to be presented, it was impossible to administer the ink so 
that the gro.^^s appearance of the blood in the kidney gives the clue to the vas¬ 
cular pathways under consideration, I -11 1 i 

After the experimental procedures were completed and the animal kdlcd b> 
a sudden ov(;rd(jse of nembutal, the kidn(*ys were removed and fi.xed in 10 per 
cent formalin. 

‘ Rciui iit mcctiiig, Wi'slcni .Si>ctioii, Amcricuii Frological .Vs.souiatioii, Coniiiiulo, 

Culif., .Jaiiuiiry JS, 1010. 


750 



CLt.N'JCVL ASPECTS OP HBN’AL CIKCOEATIO.V 


Voi 



EXPERIMENTS ANO RESULTS 

A senes of contiols M eie nm by anesthetizing animals (which ivere living under 
standard laboiatory conditions) for a period varying from 10 minutes to 45 
minutes and then injecting them with India ink, Figuie 2, A shows the average 
eontio! kidney with a diffuse distribution of the ink thioughout, and a slightly 
lighter aiea in the medulla. 
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Another coulrol bcricb wa.s run as above but without injecting the ink. Figiae 
2, B is the usual pictiue picsentcd by the “normal” uninjcctcd kidney. 



Fig. 


To attempt to show the e.xtiernes of the Uo and 

several substances and methods were cmp oy . ^ catharsis (pro- 

2) magnesium sulfate were used, as were 3) water dunes,s and 

ducing dehydration). . ,-,;infjirnine is shown in 

The g.oJappca.anco of the kidney ntto.' lutmvenoue pilouupme 
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figuie 2, C. In compiuing this specimen with the control, we can readily see the 
difference in vascular pattern as delineated by the India ink. 

The effect of intravenous magnesium sulfate on the gross appearance of the 
renal vascular pattern is shown in figure 2, D. There is definite cortical concen¬ 
tration of the pigment. 

Water diuresis produces what appears to be a more pronounced cortical con¬ 
centration than does magnesium sulfate. Figure 3, A shows the small cortical 
rim produced by water diuresis. For the discussion to follow it should be pointed 
out heie that the water diuiesis produced was of very short duration. 

Dehydration of the e.vperimental animal was produced by severe catharais 
(using Epsom salts, milk of magnesia, and Croton oil). In the absence of ink, 
the blood distribution in the kidney can be seen in figuie 3, B. It shows a hyper- 



Fig. 3 

emic medulla. This is a reveraal of the findings in the other e.xperimental pro¬ 
cedures. Tills type experiment seems to indicate that the medullary circulation 
can be brought into action by dehydration of the animal. 

DISCUSSION 

The monumental work of Tmeta and his associates, as well as that of many 
otheis which is now in progiess, has thrown considerable light on the medullary 
circulation of the Iddney. That two circulations exist and that the blood may 
flow almost entirely by one or by the other of these routes must still be borne in 
mind. The cortical circulation has been demonstrated most strildngly in our 
work by water diuresis and parenteial magnesium sulfate. The medullarv cir- 
culation IS demonstrable, e believe, by deh 3 ^dration. 

That this is only a preliminary report of our studies can not be too strongly 
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mentioned. Therefore eritieui evahmtion of the.-i- oliviuus eluinf^ed in the intru- 
icnul v;(.''C'uIur pattern eannut he ininie until earefnl inieroscopic .studies are 
completed and clearance studies are made. 

The gross picture strongly sugge.-^ts that the medullary circulation has been 
by-passwl in water diuresis and partially l)y-pa.-.<ed (or at lea.it altered tiie 
circulation eousiderahly') by using pilocarpine and magne.^ium sulfate. Studies 
by irueta, using .^:-^ly methods, corroborate our e.xperiinental results with 
pilocarpine. Iheir work has shown that tlnjn* was an increased shadj)w in the 
cortex and a ilecroased shadow in the medulla after pilocarpine had Ijccn ad¬ 
ministered. Ihey believe that there is suilicient evidence to support the inter¬ 
pretation “that the increa.-cd cortical .•^hatlow is line to a dilatation of the cor¬ 
tical ve.-=.sels . . . with a consequent reduction in the cortical speed of How.” 

irueta brought about an iiu;rease in the cortical shadow also by sectioning 
the splanchnic nerves, then applying a tournitpiet in the thigh of the animal. 
The evidence then, that the cortical circulation cun be ."cparatcil from the 
medullary rests not only with our mori)hological studies but al.so with Trueta's 
ratliogi‘aj)hic studies. In addition we iiave showir that cortical concentration is 
brought about by magne.iium .stdfate, and most prominently by water diuresis. 

That water «liuresis cau.ses cortical concentration of the blood is .>=cemingly 
contradicted by tlie work of Knist Frey. His studies suggest that iu Avater 
diuresis there is a shunt of the blood to the medullary eircnlation. We believe, 
however, that our work is not aetually contradieiory, and in one set <jf experi¬ 
ments in reality corroborates Frey’s work. 

In reconciling the evidently diametrically opposite re.sults of Frey's Avork and 
of our Avork, one should consider the reports of Gamble, SlcAvart and liourke, 
and Wolf on water diuresis. Tliese wcn-kers give good evidence that dehydration 
is jAroduced by Avater administered over a long period i^f time. Wolf points out, 
in his .studies on man, that after hours of eontimiously administered Avater the 
uriuai’A' output aa'us .-justaiued at a coirstunt level above tluit of tin* intake, ft is 
evident tlien, that dehydration can take place Avith prolonged water ingestion. 
We suggest that the rc.-'ulls obtainetl by Frey are those assoeialeil Avith the 
delu'dration elYeet of the atiininistration of Avaler. I he amounts ot A\atei and 
time over Avhieh they Avere used in Frey’s study are not given, liowever iu our 
stutlies diuresis had just begun when the India ink was injected and thus sIioaa-s 

a different picture than that of Frey. 

In our studies designed to demonstrate the ellccl of scA’ere dehj'dration (i.e., 
by severe jmrgation) we lielieve the changes avc fouml in the kidney are com¬ 
patible Avitli the piet ure deseriljed by h rey for his Avater diuresis. 

The morphology of the kidney in our dehydration experiments is quite siig- 
gestiA'ely similar to that Avhieh is produced Ijy stimulation of the renal neives. 
We believe that the Trueta medullary .shunt is produceil by the deliytlratiou 
of the organism. 

There ure certain clinical entities which we believe are manifestations of 
changes in tlie intrurenal circulation. Ib'oce.sses associated Avith ischemia of t le 
cortical portion of the kidnci’’ are 1) bilateral cortical necrosis of pregnancy, anc 
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2) alteration in the tubular system such as is frequently seen in lower nephron 
nephrosis. Ischemic changes in the region of the lesser circulation of tho kidney 
are seen in necrotizing renal papillitis. 

In all these phenomena vasospasm probably precedes thrombosis and the 
more permanent changes. The clinical aspects of these disease processes will 
bo described more fully in a later publication. 

Wo have presented preliminary studies on tho effect of water diuresis, pilo¬ 
carpine, magnesium sulfate, and dehydration on the intrarenal vascular pattern. 
Further microscopic, radiographic, injection, and clearance studies to elucidate 
the present findings are planned or under way. The suggestive significance of 
these early studies cannot bo over-emphasized, but the fact that our evidence is, 
as yet, not unequivocal must still be kept in mind. 


SUIULVRY 

A mechanism by which the renal blood flow may be altered has been demon¬ 
strated by Trueta, et al. (10-17). 

We emphasize the findings of Trueta that there exists a cortical and medullary 
route by which the blood may pass almost exclusively by one or by the other, 
depending on the circumstances. 

In this work the blood was diverted almost exclusively into the cortical circuit 
by administration of pilocarpine, magnesium sulfate and most prominently 
by water diuresis. 

The blood was diverted into tho renal medullary circulation by dehydrating 
the animal. 

The evidence for the above observations is not, as yet, unequivocal, but is 
still extremely suggestive. 

Some clinical entities may be correlated with the changes in the intrarenal 
vascular pattern. 

S3S N. Greenleaf Ave, Whittier, Calif. 
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RENiiL HEIVLVTUIIIA AND HYPOPROTHROMBINEMIA‘ 

C. B/\XCOM MOORE 

With the advance of urological knowledge the diagnosis of "essential" hema¬ 
turia is decreasing, and fewer normal kidneys are being removed. Still smaller 
numbers may reach the pathologist when urologists come to recognize that such 
hematuria may be due to hypoprothrombincmia. The author’s interest in this 
subject has been stimulated by seeing 2 patients with unilateral hematuria 
associated with low' prothrombin blood levels. In neither of these patients could 
any cause for the hypoprothrombincmia be found, nor could any definite past 
or family history of bleeding be elicited. 

In recent years there have been numerous case reports (Ershler and Blaisdell; 
Nelson and Washington; Richmond; Rosenbloom and Crane), and doubtl e ss 
untold numbers of unreported instances of hematuria due to dicoumarol or 
heparin given for coronary thrombosis or phlebothrombosis. The bleeding is 
sometimes massive, even fatal, and often requires several transfusions for its 
control. Ilowever, there are only rare reports of hematuria as the first symptom 
of hypoprothrombinemia due to other causes. Nelson and Washington, reporting 
3 cases of dicoumarol hematuria, advise the determination of the prothrombin 
time whenever the cause of hematuria seems doubtful, because they say that 
the patient may deliberately witliliold the fact that dicoumarol has been given 
or may simply not associate it with the onset of his bleeding. They suggest that 
every patient be questioned as to drugs taken and that the prothrombin time bo 
measured. The implication is tliat the urologist may be saved from a diagnosis of 
"essential" hematuria after doing a large number of expensive studies -with 
negative results, or after having removed a kidney which the pathologist finds 
normal. 

It has been laiosvn since 190-i that blood coagulates through the interaction 
of prothrombin, calcium ion, fibrinogen, and thrombokinase (or thromboplastin) 
the substance deficient in hemophiliacs. The first three are found in the plasma, 
the fourth is liberated by the breakdown of blood platelets or tissue cells, es¬ 
pecially from the lung or brain. Omen’s Factor V, which is discussed later, is 
probably one of several substances necessary for clotting which are normally 
present in laboratory preparations of thromboldnase made from rabbit lung 
but not from brain preparations (Quick). 

Prothrombin is manufactured by the liver only with the aid of vitamin K, 
a substance present in leafy foods, eggs, and casein, and also produced by the 
colon bacillus. Staphylococcus aureus, bacillus subtilis, bacillus tuberculosis 
(Almquist, Rentier and Mecchi), and other bacteria. It cannot be absorbed if 
bile salts are not present in the intestine, which accounts for the hemorrhagic 
tendency in patients with obstructive jaundice, nor manufactured in sterilized 
intestines. Thus Collins and Hoffman report the case of a patient with hemoptysis 

^_Read at annual meeting, Western Section, American Urological Association, Coronado, 
Calif., January 17, 1949. 
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and massive hematuria after using sulfasuxidine in the treatment of tropical 
sprue. Here they found the prothrombin time (Quick) to be 41 seconds, and 
stopped the bleeding within 3 days with vitamin K. 

The determination of prothrombin time by Quick’s method is a measurement 
of the time required for clotting to take place in plasma containing an excess of 
calcium, after adding an excess of standard thromboldnase. It is, therefore, an 
indirect determination, which is subject to several variables, such as change in 
the activity of the thrombokinase, reduction in plasma fibrinogen, and unknown 
elements such as 0\vren’s Factor V. To eliminate the first source of error the test 
is always done against a normal control, which in expert hands rvill give a reading 
of 11 to 12} seconds, but may often reach 12 to 15 seconds. Errors, other than 
technical, are rare. 

Howell’s method for estimation of prothrombin time has now been abandoned 
because, being based on an inaccurate theory of the clotting mechanism, it does 
not, according to some authorities, really measure the prothrombin. It is men¬ 
tioned here because the laboratory studies on my first patient were done by 
Howell’s method, which has a normal value of 10 to 15 minutes. 

Clotting time is a partial corollary of the prothrombin time and should be 
prolonged in marked prothrombin deficiency. In the capillary tube method whole 
blood is drawn into a tiny glass tube of uniform diameter and a small segment is 
broken off every minute until a clot is found. The normal time is 3 to 5 minutes. 
The Lee-White method determines the time required for clotting to occur in 3 
small test tubes each containing 1 cc of blood. The first of these is tilted every 
minute until a clot forms, then the second, and finally the third. The total 
elapsed time (normally 4 to 10 minutes) from the moment of drawing or recon¬ 
stituting the blood is the clotting time. The capillary tube method is almost 
useless for prothrombin estimation. 

CASE REPORTS 

Casa 1. W. H., a white man, aged 40, an electric worker, was first seen on 
January 21,1948. His illness began in July or August 1947, with painless pinlrish 
3-glass hematuria lasting for 2 or 3 days. His family doctor found some pus 
in the urine, administered a sulfonamide drug, and the hematuria stopped. 
About January 5, 1948, be noticed brorvnish-red opaque urine again. The ne.xt 
day he voided some small clots and another doctor advised rest and oral vitamin 
K for 4 days. About a week later, on January 14, an intravenous urogram was 
made and was interpreted by the roentgenologist as normal. On January 19, 
two weeks after the former attack of bleeding, the patient noted a recurrence of 
bleeding which was now continuous. During the time of bleeding there was slight 
frequency and nocturia, and mild strangury, but no other symptoms. There had 
been a slight sense of fatigue for the last 8 months, and he had lost 20 pounds, 
8 of them in the last month. His present weight was 160. His past history gave no 
indication of a bleeding tendency, though he said his father had always seemed 
to brmse easily from slight trauma. 

The patient was taU, muscular, somewhat emaciated, and his appearance 
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suggested cancer. He looked 10 to 15 years older than his stated age. The blood 
pressure was 118/92. The liver was palpable 2 fingers below the costal margin 
in the right midclav'icular line. It was sniootli and not tender, and moved only 
slightly with respiration. The right kidney could be palpated when ho was erect, 
and was normal size, somewhat irregular, and slightly tender. He voided 12 
ounces of brownish-red urine in 4 glasses. The second glass urine had a specific 
gravity of 1.014, pH of 5.5, albumin 2 plus, no sugar, packed with red blood 
cells, 3 to 4 pus cells per field, and no bacteria on gram stain. 

A review of the intravenous urograms taken the week before (January 14) 
showed a pear-sliaped right ki<lney with the lower pole somewhat larger than the 
upper. The lower calyces were not clearly seen, but were .apparently not ab¬ 
normal. The upper pole of the left kidne}’’ was clearly seen, but the lower two- 
tliirds was hidden by gas, and gave the impression of being about 3 times nornnil 
size. The upper and middle calyces were somewhat blunted, and the lower 
calyces seemed to be foreshortened and distorted. The left ureter deviated slightly 
toward the midline and Avas somewhat dilated down to the iliac artery. Func¬ 
tion was good on both sides. The initial imprc-ssion was carcinoma of the lOAver 
pole of the left kidney. 

Cystoscopy was done the next day under topical anesthesia. The bladder 
was not abnormal e.xcept for a mild film of hemachrome in the base. The ureteral 
orifices were normal and spurted clear urine. Both sides were easily catheterized. 
Phenolsulphonphthalein appeared on the right side in 2} minutes and on the 
left in 5. The output in 11} minutes was 22 per cent on the right, 17 per cent on 
the left, with none in the bladder. Hetrograde pyelograms, using 10 cc on the 
right and 6 cc on the left, showed a failure of rotation of the left kidney with the 
pelvis pointing anteromedially. No other abnormality could be seen. Acid fast 
stains the next day and a week later were negative. A guinea pig was also in¬ 
oculated later and at autopsy slioAvcd no riiborculosis. 

The patient was discharged without treatment or diagnosis, though the hema¬ 
turia continued. A Aveek later he passed some very black urine intermittently. 
The next day cystoscopy shoAved some inflammation of the urethra and of the 
vesical orifice. Urine from the right ureter Avas now grossly bloody and that from 
the left Avas clear. Urethral bleeding folloAVcd the cystoscopy and continued until 
the ne.xt morning, AA'hen he Av'as admitted to the hospital because of severe 
chemical urethritis apparently due to the local anesthesia, ihe penis Avas enlarged 
and the meatus inflamed. In addition the liver edge Avas noAV’’ tender and on deep 
inspiration could be felt 3 cm. beloAV the costal margin. Hematuria continued. 
With Sitz baths the urethritis subsided quickly, permitting his discharge 2 
days later. 

While he Avas in the hospital several laboratory studies A\ere done. The pro¬ 
thrombin time (Howell) Avas more than 2 hours (normal 10 minutes). Capillary 
fragility test (5 minutes compression Avith the blood pressure cuff at 100 mm.) 
shoAved 6 petechiae per square inch. The blood count Avas 87 per cent hemo¬ 
globin, 4,400,000 red cells, and 7200 Avhite cells, with 64 per cent neutrophils 
and 36 per cent lymphocytes. 
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Beginning at tins time S 3 'nIvomen, a vitamin K preparation, 12 mg. daily, 
was given both orally and hypodermically in the hospital and by his local doctor 
after returning home. The bleeding stopped with the first dose. He soon felt 
well enough to return to work, though he felt that he was subject to colds for 
the next 6 weeks. 

Urinalysis on February 13, after 2 weeks of treatment, showed 15 to 20 pus 
cells to the high power field, only rare red cells, and in the smear some rare cocci. 
On March 23 the prothrombin time (Howell) was 65 minutes, the red count was 
4,200,000, and the hemoglobin 89 per cent. The e.\cretory urogram was repeated, 
but showed no change from that of January 14, except reduction to normal on 
the diameter of the calyces. Synkomen was continued for another 2 months. 

In November he had no complaints and had gained 20 pounds. He had found 
that he was not able to do full work during the summer on account of syncope. 
The urine was normal, except for a rare pus cell and 4 to 8 red cells per liigh power 
field. The blood count was 87 per cent hemoglobin and 4,470,000 red cells. 
Bleeding time was 1 minute and 20 seconds, coagulation time (Lee-White) 
was 12 minutes, protlirombin time (Quick) was 13 seconds (control 15 seconds). 
An intravenous urogram showed no change from the films 8 months previously. 

Case 3. 1. B., a 03 year old wliite female dishwasher, was first seen September 
21, 1948. Within the last year she had two episodes of hematuria lasting one or 
two voidings. The present attack began a week ago as a constant chocolate brown 
or occasionally bright red urine, without clots. There had been left renal colic 
at the onset only. Treatment had been bed rest. Her past history was negative 
except for an occasional tarry stool for one day and mild hay fever at times. 
The family history revealed that her 88 year old mother had had hematuria for 
a year. 

On examination the patient was obese, well developed, and in no acute dis¬ 
tress. The blood pressure was 172/92. The 28 F panendoscope passed easily. 
Urethral varicosities were present but did not bleed easily. The left ureter was 
seen to spurt very bloody urine, while that from the right ureter was clear. A 10 F 
bulb and an 8 F catheter were passed successively 35 cm. up the left ureter 
without obstruction or residual urine being found. Eetrograde pyelography was 
normal, but the films revealed a gallstone 2J cm. in diameter. The urine was 
loaded with red cells but there were no bacteria, the pH was 5.5, specific gravity 
1.010, a trace of albumin, and no sugar. 

The patient was returned to her family doctor with instructions that she 
should have bleeding and clotting times, a blood count, and should be started on 
vitamin K therapy. A week later he reported the blood count was 3,900,000 red 
cells and 75 per cent hemoglobin, but that the bleeding and clotting time had not 
been done. On September 24 she had begun to take Synkomen, 12 mg. daily by 
mouth. Two days later the bleeding had almost completely stopped. On Septem¬ 
ber 28 the urine showed considerable microscopic blood, the prothrombin time 
(Quick) was 70 seconds on one trial and 10 minutes on another, with a normal 
control of 42 seconds. The laboratory had just begun to do the Quick method and 
these variations are probably technical errors or possibly due to thrombokinase 
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activity. Nevertheless, they show a very definite reduction in prothrombin. 
The clotting time (capillary tube) was 3} minutes and the bleeding time 1 
minute, Bromsulphalein liver function test gave no retention of the dye after 30 
minutes. 

She continued to take Synkomen for 2 weeks, though the gross bleeding had 
entirely stopped after 6 days’ treatment. On October 9, five days after she stopped 
treatment, the following tests were done: Fibrinogen 136 mg. per cent (normal 
200-100),- platelets 220,000; total proteins 11.6; A-G ratio 1.13 to 1; clotting 
time (capillary tube) 3-} minutes; bleeding time 2} minutes; prothrombin time 
showed no reaction after 2 hours (control 13 seconds). The urine showed 40 to 
60 red cells per high power field. 

Synkomen, 2 mg, a day, was started again, and 15 days later the coagulation 
time (LeeAVliite) was 18 minutes, and the prothrombin time 15 seconds (control 
13 seconds). The urine showed 4 to G red cells. She felt perfectly well and was 
instructed to continue taking vitamin K, 4 mg. daily. Four weeks later the urine 
contained only an occasional red cell. She was then instructed to discontinue the 
drug as a test of its efficacy and of her tendency to relapse. About 1 month later, 
on December 27, an intravenous urogram was completely normal. She felt well 
and was, to her sorrow, gaining weight. The urine showed 5 to 10 red cells again. 
The blood count was 86 per cent hemoglobin and 4,200,000 red cells. The coagu¬ 
lation time (Lee-White) was 4J minutes. Prothrombin time (Quick) was 14 
seconds (control 12 seconds). She was instructed to continue Synlcoraen, 3 mg. 
every second day. 

C05LMENT 

The cause of the hypoprothrombinemia and vitamin K deficiency in both 
these patients could not be determined, but the variations in liver size and 
tenderness in the first, and the presence of the gallstone in the second may indi¬ 
cate some failure in the synthesis of prothrombin due to liver disease, even 
though in the second patient liver function test was normal. Unfortunately no 
liver function studies were done in the first patient. 

The great variations in the prothrombin and coagulation time readings in the 
second case may possibly be explained by some such deficiency as Owren’s 
Factor V. However, the response to vitamin K administration leads one to feel 
that there must have been laboratory errors, and that this is actually a pro¬ 
thrombin deficiency, 

DISCUSSION 

A total of 14 cases of idiopatliic hypoprothrombinemia have been found in 
the literature, mostly in journals not usually read regularly by urologists. In 
1941 Rhoads and Fitzhugh made the first report, a 15 year old boy with a life¬ 
long bleeding tendency. In 1938, on his seventeenth hospital admission, the 
former diagnosis of hemophilia without family history was corrected after finding 
a reduced prothrombin level of unknown cause. There were two minor attacks 
of hematuria among his 26 hospital admissions. Death occurred from cerebra 
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hemorrhage at 18. Vitamin K and transfusions had only variable minor effects on 
the prothrombin and clotting times, which was also true in five other cases. 

A patient of Beard, reported by Quick, was a white boy of 8 with the same 
diagnoses and a comparable history. Hematuria was not mentioned. 

Heinild reports brothers, aged 4 and 1 years, rvith low prothrombin activity, 
(63 per cent and 42 per cent of normal), low fibrin levels (0.029 and 0.035 per 
cent), and low platelets (73,000 and 167,000 respectively). Both had bled from 
the stump of the cord on the seventh day after birth, and one from dilating the 
prepuce. The older boy was cured clinically (but not by laboratory studies) by 
vitamin K, but the younger boy was not benefited. A maternal aunt and uncle 
were said to be bleeders also, and the aunt had knorvn hypoprothrombinemia. 

Austin and Quastler’s S3 year old man had a sudden onset of a bleeding ten¬ 
dency, including one episode of hematuria, and died ivithin 4 months of cerebral 
hemorrhage. Clotting and prothrombin times were abnormal, the bleeding time 
was not stated. There was a variable decreasing response to vitamin K, trans¬ 
fusions, and other forms of treatment. Autopsy showed active pulmonary tuber¬ 
culosis, retroperitoneal Hodgldn’s disease, possible sarcoidosis, and granulomata, 
probably tuberculous, of the lungs, liver, and lymph glands. They quote Andrus 
and Lord, and also Blioads, that 1 in 6 patients with hypoprothrombinemia is 
vitamin K fast, usually having marked liver damage. 

Hauser’s own report is unavailable, but Heindl, et ah, state that this also 
was one of hereditary, vitamin K resistant, hypoprothrombinemia, with pro¬ 
longed clotting time. It did not respond to transfusions. Symptoms were not 
mentioned. 

Smith and ICaufman presented 2 women of 44 and 47 with recurrent hematuria 
and negative urological findings, one after repeated examination. They were 
found to have prothrombin times of 55 and 60 to 65 seconds, respectively, by 
Quick’s method. Both were relieved by vitamin K, the first also cured of recur¬ 
rent epistaxis. Their other patient is the only one reported in which hematuria 
was the only symptom of hypoprothrombinemia. They state: “Avitaminosis K 
occurs rvith moderate frequency and is sometimes the only factor of so-called 
essential hematuria.’’ In spite of this statement, apparently no other such 
cases have been reported, even by their urological audience. 

Lewis and Bennett include in their summary a woman of 29 with abrupt onset 
of unspecified symptoms. A prothrombin time (Quick) of 10 minutes and coagula¬ 
tion time of 60 minutes were found. They refer to two types of prothrombin de¬ 
scribed by Quick in 1943 and Feissly the same year as Factors A and B. This 
patient had almost complete disappearance of this Factor B. This is the same 
factor that is reduced in obstructive jaundice, cirrhosis, and dicoumarolization. 
In these three conditions the prothrombin time may be shortened by the ad¬ 
ministration of vitamin K, just as in the idiopathic case. The Factor A was found 
to be normal in all their patients rvith hypoprothrombinemia. 

Heindl, Anderson, and Friedlander described a 43 year old white woman with 
sudden onset of ecchymoses even progressing to laryngeal obstruction, and also 
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with gross hematuria. Her past history recorded only a prolonged menstrual flow 
beginning a month before the ecchyraoses, and a gluteal tendonitis and bursitis 
for which she bad taken 3 tablets of Erapirin Compound with codienc daily for 
four weeks. She was cured in 12 days by massive doses of vitamin K (585.G mg. 
of Hykinone) and 3 transfusions. 

Owren studied a marked hemorrhagic diathesis in a 29 year old woman with 
repeated profuse hemorrhages in various organs, including one attack of renal 
colic presumably due to hematuria with clots. She was found to have a congenital, 
but not hereditary, absence of a previously unl^nown blood factor which he called 
Factor V, because, even though the prothrombin time was 70 to SO seconds and 
the clotting time 15 minutes by the capillary tube and 25 minutes by the Lee- 
White method, vitamin K had no effect. A single transfusion stopped her bleed¬ 
ing, and he found that the Factor V isolated from only 100 cc of normal plasma 
would reduce her prothrombin time to 28 seconds, the effect lasting about 
three daj-s. 

Similar cases have been reported by Giordano, INIurphy and Clark, and Quick. 
Giordano’s patient had a marked hemorrhagic diathesis but no hematuria. 
That of Murphy and Clark had one admission for hematuria and otherwise 
resembled Giordano’s. The one reported by Quick was found accidentally, never 
having shown a bleeding tendency. All of these 3 failed to respond to vitamin K, 
but were markedly helped by transfusions. All showed a distinct familial factor. 
Only here do they differ from Owren’s case, and one may speculate that they 
may be manifestations of the same disorder. 

Other instances of hematuria with hypoprothrombinemia may well have ap¬ 
peared in the nonurological literature. Moreover, physicians have undoubtedly 
treated, and even cured, many cases of hematuria due to idiopathic avitaminosis 
K without ever having a urological consultation, a prothrombin time, a clotting 
time, or even a diagnosis, the patient recovering after the empirical administra¬ 
tion of vitamin K. This is suggested by the manner in which my first cose w^as 
handled by the family doctor. 

Evans and MacLaren reported the case of a 39 year old Greek man who com¬ 
plained of severe recurrent hematuria and who gave a history of lifelong bleeding 
involving the nose, eye, and subcutaneous tissues. Investigation revealed a 
strongly Mendelian dominant hereditary bleeding tendency. Here, however, the 
platelets w'ere reduced, the bleeding time prolonged, while the prothrombin and 
coagulation times w’cre normal. Therapy w’as not mentioned. The case is included 
here only as one of a related nature, but not the type wc are discussing. 

SU.MM.VUY 

Two cases of idiopathic reduction of blood prothrombin level writh unilateral 
renal hematuria as the only hemorrhagic symptom are added to the litoratme. 
Both responded to the administration of vitamin Iv over long periods. 

Of the 14 case reports of idiopathic hypoprothrombinemia found in the liter¬ 
ature, 7 are stated to have had hematuria at some time. Six of the 14, one adult 
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and five congenital types, failed to receive any consistent benefit from either 
vitamin K or blood transfusions. Two of these had hematuria. 

In 4 patients, ail adult women, vitamin K produced cure. Hematuria was a 
prominent symptom in 1, the presenting complaint in another, and the only 
symptom of prothrombin deficiency, as in our 2 cases, in a third. 

In contrast to these, in 4 others the reduced prothrombin level was apparently 
congenital, was improved by blood transfusions, but was unaffected by vitamin 
K. Two of these had hematuria. The abnormality in these 4 cases may be the 
absence of the previously unknown blood constituent, Factor V, described by 
Owren. 

Other obscure defects in the clotting mechanism have also been reported to 
cause hematuria. 


CONCLUSIONS 

A new cause of “essential” hematuria needs emphasis—idiopathic hypopro- 
thrombinemia. 

The recognition of this cause is important in avoiding unnecessary nephrec¬ 
tomy. 

Any case with obscure hematuria deserves to have a blood study, including 
prothrombin and clotting times, as a part of the urological investigation. 

Blood dyseradas, particularly prothrombin deficiency, are probably frequently 
overlooked as a cause for unilateral renal hematuria. 

ISO East Birch, Walla Walla, Wash. 
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It is generally supposed that normally the urinary tract from the Iddneys to 
the urethra is sterile. However, tho more one studies the bacteriologie reactions 
of tho urine in health and disease, the more evidence there is that this hypothesis 
is not necessarily true. 

Transient baoteriurias are common with upper respiratory infections, skin 
infections, vaginal, cervical, rectal and prostatio infections, but many of these 
become of clinical importance only when other pathologic entities of the host be¬ 
come evident. Most of these transient bacteriurias are subclinical and self- 
limiting, but on the other hand, many patients can harbor a severe chronic or 
latent urinary infection for years mth relatively few clinical symptoms and ivith 
very little structural alteration or demonstrable impairment to physiologic 
function. 


nACTEMOLOQY 


It is the belief of many investigators that most primary urinary infections 
originally enter the urinary tract through the renal circulation.* It is thought that 
the usual portal of entry is presumed to be by way of the upper respiratory tract, 
routed through the tonsils and pharyngeal l 3 Tnphoid tissue, the paranasal sinuses, 
devital teeth, dental caries and, less commonly, the lungs and sldn. In view of the 
coccal bacterial flora of these regions, the urinary infections from this source are 
likewise primarily coccal in type. 

Bacillary urinary infections on the other hand are almost entirely derived from 
the intestinal flora and are usually, if not exclusively, due to the migration of 
organisms from the colon and pelvic adnexae to the urinary tract by way of the 
lymphatics as well as the blood vessels. 

It is our belief that bacillary infections of the urinary tract are seldom primary 
infections except in typhoid, paratyphoid, or Idndred disease states where 
baoteriemias exist and the routes are probably lymphohematogenous. 

Whether the kidneys act as a physiologic bacterial filter, or clinical infection 


' Chloromycetin (Chloramphenicol, P. D. & Co.). 

17 'mg'* meeting, American Urological Association, Los Angeles, Calif. May 

uri'nary infections disagreement as to the etiology and mechanism of pyogenic 

Keyes and Fer^on (Uro%y ed. 6, 1936, chap. XVI. pp. 125-130) state “thus the ex- 
anthemata, infections of the teeth and .. . ■■ i ■ ■ . sinVes etc Uhat loom 

so large in the internists'conception of. ■ ilL S’rdca nenhritT 

Indeed, as a general principle we think • . . w surgical nephritis. 

nephritis of so gross a chwacter that it reaches ^ uVobiTsV onI%“erthe bacS 
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of the urinaiy tract develops, depends upon the following factors: 1) the virulence 
of the causative organism; 2) the persistence of the focus; 3) the immediate resist- 
ance^of the host; and -1) the structural deviations of the urinary tract. 


than SSly to infection 

Hinmau {Principles and Praclica oj Urology, 1035, pp. 52S-5S1) discos-sca at length the 

rStKT^fimmoT infection. He statca‘‘tlie clinical picture of urogenital 

The ^ an unnccesaary confusion of etiological and pathological factors. 

enlity.-! He th”S« ^ 

A. Urogenilogenoiis 


1. .-Is'cendiag invasion of the lower tract. 

2. -Vacending invasion of the upper tract. 

B. Hematogenous 

1. Primary urogenital localizations. 

2. Kidney as a bacterial filter (not normally). 

3. Bacteremia 


a. general (the, actiuomyces, etc.) infections, fevers. 

b. focal 


skin, bone, teeth, tonsils, 
intestinal 


urogenital 

C. Lymphogenous (has little practical significance) 

D. Acessory factors 

1. Obstructive. 

2. Traumatic. 

3. General, 

Lowslcy and Kirwin {Textbook of Urology, 102(5, p. 611 cl scg.) state that infections are 
primarily heirmtogcnous and ‘‘if organs are sound and invading organisms not numerous' 
or virulent will be eliminated without effect but if organs are altered (trauma, stasis, cal¬ 
culus, etc.) will cause disease." Ascending infections are ‘‘uncoimnon, nearly impossible" 
and the lymphatic route they dismiss with the comment "no satisfactory proof." 

They lurthcr state that "colon bacilli are the causative organisms in So per cent of the 
cases and in 71 per cent aro the single infective agent. Tubercle bacilli are second with 
staphylococci and streptococci third; Proteus and other miscellaneous organisms aro 
fourth." 

In January' 1919, at the Post Graduate Urologic Conference in Buffalo, New York, Dr. 
Edward N. Cook (.Mayo Clinic) and Dr. Ernest Witebsky (University of Buffalo) dis¬ 
cussed the bacteriology of urinary infections. Since formal papers were not read. Dr. 
George Slotkin has made .available the transcriptions and the following are their direct 
quotation.^: 

Dr. Witebsky states that in 9 out of 10 cases, the gram positive coccal organism is the 
Streptococcus faccalis or enterococcus and further believes that the most common organ¬ 
ism cultured is E. coli with Aerobacter acrogcncs a close second, P.scudomon:is aeruginosa 
and Proteus vulgaris, third and fourth. He has little regard for the streptococci and staphy¬ 
lococci as pathogenic invaders and states that beta streptococcus hemolyticus has not 
been found more than "ten times in the past 12 to M years." The staphylococci in general, 
he considers as contaminants. 

Dr. Cook states that "ilelrnholz h.as pretty definitely shown that the most common 
form of infection in the urinary tract is of the ascending typo with the entrance through 
the urinary passages," He does believe the coccal infections are hematogenous but says 
also that "bad teeth or bad tonsils account for the rare and isolated case." Ho decries 
the "wholesale removal of teeth and tonsils." He also is in agreement with Witebsky thiit 
the gram positive cocci found are Strcjitococcus faccalis or enterococci and quotes Dr. 
Hugh Cabot as saying that "ho had never seen a Proteus infection or a Streptococcus 
faccalis infection of the urinary tract in a patient who had not been cathetcrized, _ 

Dr. Cook also states that his two most effective drugs wore mandclio acid and 
the sulfonamides and that while he did use penicillin, ho felt it was over-emphasized and 
the cause of a great many sensitizations. Ho also states: “It is very rare in my experience 
that I have over had to use streptomycin for an infection in the urinary tract, that may 
sound rather broad. It may sound oven a bit stubborn 1" , c • ■ 

It can thus bo seen that there is still considerable confusion and differences ot opinion 
both as regards to tho modes of transmission of infection and to the types of organisms 
involved. 
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As a result of our observations, we believe the factors involved in baeillaiy 
urinary infections are: 1) prior acute or latent coccal infections rvith lowered 
local resistance of the urinary tract; 2) structural alterations of the urinary tract, 
such as anomalies, stasis, calculosis and neoplasms; and 3) accessory genital or 
adnexal disease. 

This then could account for: 1) the relative infrequency of single strain bacterial 
cultures or, conversely, the great frequency of mixed bacterial flora; and 2) the 
frequent shifting of cultural types that occur either with or without treatment. 

Studies are now under way to determine, if possible, the quantitative relation¬ 
ship of the bacterial flora and the mechanism of reseeding or reinvasion. 

In our series of cases, about 75 per cent reveal mi.xed coccal and bacillary forms 
and, therefore, require multiple antibiotic or chemotherapeutic measures. 

CLASSIFICATION OP INFECTIONS 

For purpose of classification, we have divided urinary infections into three 
groups: 1) clinical; 2) subclinical; 3) latent. 

Clinical infections may be defined as those producing both subjective symptoms 
and objective signs depending upon the segments of the urinary tract involved. 
These naturally ■will vary in degree and severity, depending upon the acuteness or 
chronicity of the infections and the associated structural pathological changes. 

Subclinical infections are those in which the objective findings are prominent 
but the subjective symptoms are relatively minor. As an example, a patient 
■with an asymptomatic renal calculus with pyuria and bacteriuria. 

Latent infections are those where pyuria and bacteriuria are present but where 
structural urinary tract changes cannot be demonstrated. 

CRITERIA OF “CURB” 

Dr. Gilbert Thomas in a discussion of a symposium on the Use of Antibiotics in 
Urinary Infection at the American Medical Association Meeting in 1946, made 
the statement that “today investigators infrequently use the term ‘cure’ We 
are in full agreement with this interpretation. Thus, we should like to define our 
results as: 1) controlled; symptom free, urinary cultures sterile; 2) improved, 
symptom free or clinically better, but urinary cultures positive; 3) unimproved, 
symptoms and cultures unchanged. This also includes those cases which have 
relapsed. 


PRE-SULFONAMIDE CHEMOTHERAPY 


Prior to the advent of the sulfonamides in the middle of the last decade, the 
chemotherapy of urinary infections was on a more or less empiric basis. What¬ 
ever benefits from the chemotherapeutic agents were probably the result of the 
chants in the pH of the urine wth a varying bacteriostatic effect. It is more 
certain that patients got well because of surgical correction of the disease or 
removal of infected foci plus their own inherent immune reactions. 


Seot?onTril?nlnS!'Tni?v Sf,The Use of Antibiotics in Urinary Infections, 
IrfncScorjSy 4° me ^ American Medical Association, San 
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The appearance of the sulfonamides on the therapeutic stage, however, changed 
this empiric philosophy and brought about the first sound rational phase of 
chernotherapy and the sulfonamides still have a very definite place in our thera¬ 
peutic armamentarium. 


STREPTOMYCIJf 

The discovery and development of penicillin by English^ and American scient¬ 
ists have opened wide the door to an entirely new concept of the treatment of 
bacterial infections. Penicillin, however, was found to have very definite limita¬ 
tions with regards to bacillary infections. In 1914 Waksman et al.® introduced 
streptomycin (derived from Streptomyccs griseus) and tliis in its varying forms 
has proved to be rather markedly effective in bacillary as well as tuberculous in¬ 
fections of the urinary tract. Certain important disadvantages, however, have 
appeared. 

1) It must be given parenterally and this is attendant with considerable patient 
discomfort. 

2) Toxic reactions, especially cutaneous and eighth nerve involvement, are 
common. 

3) Most important, the organisms maj' frequently and rapidly become lughly 
streptomycin resistant. 


CiaOROifYCETI.N' 


Cheniislnj. Chloromycetin is a new crystalline antibiotic isolated from a soil 
actinomyces known as Streptomyccs vcnezuelae, since it was originally dis¬ 
covered from specimens obtained in Venzuela by Dr. Paul R. Burkholder^ of 
the Osborn Botanical Laboratory of Yale University. In 1948, it was inde¬ 
pendently isolated from culture filtrates of a streptomyccs obtained from Central 
Illinois by Gottlieb, Bhattacharyya, Anderson and Pridliara.® 

The antibiotic is chemically different from any thus far described and has been 
found to contain both nitrogen and nonionic chlorine (hence its name Chloro¬ 
mycetin, Elxrlich, et al. 1947).’ 

Chloromycetin is a neutral compound and is very stable in acid and neutral 
ranges, but is unstable in strongly allcaline solutions. 


» Chain, E., Florey, 11. W., Gardner, A. D., Ilcatloy, N. G., Jennings, M. A., Orr_;E\ving, 
. and Sanders, A. G.: Penicillin as a chemotherapeutic agent, iho Lancet, 2 : 226-228, 


J 

1940. 


Powell, H. M. and Jamieson, W. A.: Response of sulfonamide-fast pneumococci to 
penicillin. Proc. Soc. Exper, Biol. & Aled., 49: 3S7-3S9, 1942. 

Fleming, A.: In-vitro tests of pemciliiu ijotcncy. iho Lancet, 1: /J--7JJ, lu-12. 

«Schatz, A., Bugie, E. and Waksman, S. A.: Streptomycin, a substance exhibiting 
antibiotic activity against gram-positive and gram-negative bacteria. Proc. Soc. E.xpcr. 
Biol. & Med., 66: 60-09, 1944. „ „ , 

Robinson, J. J., Smith, D. G. and Gracsslc, 0. E.: Chemotherapeutic properties of 
streptomycin. Proc. Soc. Exper. Biol, and Med., 67; 220-231,19-14. 

^ Smadcl, J. E. and Jackson, E. B.: Science, 106:418,1917. , t. .m n t 

Ehrlich, J., Gottlieb, D., Burkholder, P. R., Anderson, L. E. and Pridham, T. G.: J. 
Bact., 66: 407, 1948. , ^ ^ ^ . 

* Gottlieb, D., Bhattacharyya, P. K., Anderson, H. W. and Carter, H. E.: J. Bact., 
66; 400, 1948. 

“ Ehrlich, J., Bartz, Q. R., Smith, R. M. and Joslyu, D. A.: Science, 106: 417,1947. 
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Chloromycetin is'" D(-) threo-l-p-mtrophenyl-2-djacetamido-l,3-propaiidiol, 
having the foUowng chemical structure: 


NOs 


H NHCOCHClj 

Ui-C 


A: 


-CH 2 OH 


•H H 


Scvecuiug tests for antibacterial activity. Extensive in vitro tests of antibiotic 
activity have been made (Ehrlich, et al. 1947)' and reveal that Chloromycetin is 
considerably more active against several gram negative species than against the 
gram positive and acid fast species tested. When compared to streptomycin, it 
is 2 to 16 times as active against the gram negative organisms and 7 to 36 times 


as active as penicillin 


SuscepiihilUy of Common Falhogens 

Jnhihilitifi 

Conctntration 

Orfantim 

Sourc* 

Ituculum 

tini. 

Aerobacler aerogencs. 


1 - 20 , 000,000 

0.5 

Alcaligcnes fecalia. 


1 - 10 , 000,000 

1.0 

Bacillus anthracls. 

.B.A.I. 

1-20 

6.0 

Diplococcus pneu. I. 

.Pus 

1 - 10 , 000,000 

1.0 

Diplocoecus pneu. HI. 


1 - 10 , 000,000 

2.5 

Eschcrichlao coU. 


1 - 20 , 000,000 

2,6 

Esohorichiae coli. 


1-10,000,000 

2.5 

Klebsiella pocu. 


1-10,000,000 

0.75 

Klebsiella pneu. I. 


1-10,000,000 

2.5 

Klebsiella pneu. II. 


1-5,000,000 

15.0 

M. pyogenes albus. 


1-10,000,000 

2.5 

Pseud, aeruginosa. 


1-10,000,000 

10.0 

Salmonella enterit.. 

. Stock 

1-10,000,000 

0.75 

Salmonella paratyphi. 

. Stock 

1-10,000,000 

2.5 

Salmonella typhosa. 


1-10,000,000 

1,0 

Streptococcus hemol. 


1-5,000,000 

2.5 

Streptococcus lactis. 

.Milk 

1-5,000,000 

0.75 

Streptococcus nonbemol. 


1-10,000,000 

0.75 


penieiilin, 

Chiffrtmyceiin 


Orianizmi 


lig/ml. 

PjC 

E. coli. 

. 8.4 

0.83 

25 

K. pneumonia. 


0.33 

7 

S. schottmuller. 

. 2,4 

0.33 

7 

S. paradysenteriao (Sonne). 

. 7.2 

0.20 

36 

S. aureus... 

. 0.018 

1.0 

0.018 

E.typhus. 

Slftplomniit, 

Itglf”*. 

CMoromyeeth, 

Ratia, 

5/C 


0.36 

4.61 

E. coli. 

. 2.50 

0.50 

5.00 

K. pneumonia. 

. 0.5S 

0.25 

2.20 

P. vulgaris. 

. 8.00 

0.50 

16.00 

S. schottmuller. 

. X.66 

0.50 

3 .*^9! 

S. paradysenteriae (Sonne). 


0.33 

3.00 

S. aureus. 

. 1.66 

1.0 

1.66 


In Controulis, J. and Bartz, Q.: Jour. Am. Chem. Soo. 

EhrUch! j 1’: O’ J’’- I- W.. Pennor, M. A. and 
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Experiments have showm that Chloromycetin possesses iittle or no antifungal, 
antiprotozoal* and antimalarial activity, but has shown remarkable antiricket- 
tsial activity and clinical experiments, reported elsewhere in both epidemic and 
scrub typhus have been little less than sensational and that ail treated patients 
promptly recovered.*- 


Pharmacology of Chloromycetin in animals. Extensive pharmacologic studies in 
small animals and dogs show that Chloromycetin administered in fairly large 
doses (85-80 mg/kg/day) intramuscularly for 2-i days and 0.5 gm. twice daily 
orally revealed no significant changes in total white cell or differential counts, 
blood nonprotein nitrogen, blood sugar; nor were alterations of behavior re¬ 
ferable to drug to.xicity noted. The urine of all animals remained consistently free 
of albumin and reducing sugar. The urinary pH and specific gravity were within 
normal limits. 

The oral ingestion of Cliloromycetin showed serum and urine concentrations 
greatest from the fourth to eighth hour. There was no evidence of slow accumula¬ 
tion of the drug in the body.** 

Absorption and excretion of Chloromycelm in man. The concentration levels of 
Chloromycetin in the serum and urine of the cases described here were checked at 
frequent intervals during the course of therapy. A microbiological assay pro¬ 
cedure*** was used to determine the concentration of active antibiotic, and a 
colorimetric method*** was used to determine the concentration of total drug in¬ 
cluding inactive degradation products of Cliloromycetin. 

Chloromycetin was found to appear in the blood shortly after oral adminis¬ 
tration, indicating rapid absorption from the gastro-intestinal tract. Data pre¬ 
sented in table 1 show the scrum concentration of Chloromycetin in a human 
subject followng administration of a single 3 gm. dose by mouth, in the form of 
0.25 gm. tablets. The maximum concentration in serum was found in about 2 
hours, and the level fell off gradually thereafter, with a return to normal after 
22 hours. In a few cases absorption was delayed, with peak serum levels being 
reached in G to 8 hours. Results illustrating this condition are presented in 
table 2. The slow absorption has not been adequately explained, and may be due 
to tablets having poor disintegration qualities, or perhaps to some influence of 
high concentrations of Chloromycetin on absorption processes. However, the 
majority of cases showed fairly rapid absorption, with ma.ximum serum levels 
being reached within 4 hours of the time of administration. 

The urinary e.xcretion of Chloromycetin was studied in the same patient whose 


Payne, E. II., Knaudt, J. A. and Palacios, S.: Treatment of epidemic typhus with 

Chloromycetin. J. of Trop. Med. and Hyg., 61: 6^71, 1918. t Tl 

Smadcl, J. E., Woodward, T. E., Ley, Jr., H. L., Phdip, C. B., Taub, R., Lcwthwaito, It. 

and Savoor, S. II.: Science, 108: 100, 1918. „ • Ann 

Woodward, T. E., Smadcl, J. E,, Ley, Jr., 11. L., Green, R. and Mankir.ar, D. S.. Ann. 

Xnt. hied., 29: 131, 19-18. . .r. -n c* ^ atic. t-Tvit 49 " 

Payne, E. R., Sharp, E. A. and Knaudt, J. A.; Tr. Roy. Soc. Trop. Med. A Hyg., 42. 

^^^Sramfcl, J. E., Leon, A. P., Ley, H. L. and Varela, C.: Proc. Soc. Exp. Biol. & Med., 

68: 12. 1918. . . ... „ 

* Chloromyccitin has boon found oflectivo in acute syphilis smeo this was written. 

« Glazko, A. J., Wolfe, L. M. and Dill, W. A.: To bo published. 

” Joslyn, D. A. and Galbraith, M.: To be published. 
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blood levels are presented in table 1. Complete collections of urine were made at 
stated intervals and the urine volumes were measured for each collection period. 
Samples were then analyzed by the chemical and microbiological assay pro¬ 
cedures. The results are given in table 3. 

It is evident that the e.vcretion rate closely parallels the Chloromycetin con¬ 
centration in the serum (table 1). In addition, a wide discrepancy is noted between 

Table 1, Concenlraiion of Chloromycetin in serum 


A normal human subject was given 3.0 gm. o£ Chloromycetin by mouth, and blood 
samples were drawn at stated intervals for assay by the chemical and microbiological 
procedures. 


Taut AmJl ASUIKISTSATIOH 

I COKCZKTBATlDH OT CHLOBOUVCEim IH SEB0U 

MicrobiolosicAl assay 

Chemical assay* 

hr. 

microtr^Mt ptr ml. 

micregrams per ml. 

2 

49 

51 

4 

35 

42 

6 

30 

36 

s 

17 

25 

10 

12 

20 

14 

8 

11 

22 

1 

3 


* The chemical assay includes inactive degradation products of Chloromycetin. 


Table 2. Concentration of Chloromycetin in serum 
Patient (G. L. McK., fig. 1) was given 3.0 gm. of Chloromycetin by mouth and blood 
samples were drawn at frequent intervals thereafter for assay by the chemical and micro- 
biological procedures. 


T1U< AFT£& AOUXmSTKATION 


hr. 

0.5 

1.0 

1.5 

2.0 


6.0 

28. 


C0NCEKT2ATI0N 07 COLOSQtfYCEXm IN SSSUU 

Micioblolosical assay 

Chemical assay* 

microirams per ml. 

microgroms per ml. 

15 

17 

11 

13 

11 

13 

9 

15 

9 

16 

10 

24 

31 

43 

2.5 

6 


* Chemical assay includes inactive degradation products of Chloromycetin (see case 1) 

the chemical and microbiological assay figures for urine, whereas the values for 
serum concentrations are fairly close. This is attributed to the presence of in- 
active metabolic products of Chloromycetin in the urine. The principal excretory 
product has been isolated and identified as a conjugate of Chloromycetin with 
g ucuromc acid. About 80 per cent of the administered dose is accounted for by 
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urinary excretion in 2-i hours, but only 15 per cent of the dose is excreted as active 
Chloromycetin. The actual concentration of Chloromycetin in urine varies with 
urine volume, but in most patients a level of over a hundred micrograms of 
active antibiotic per ml. of urine is maintained for periods well over 8 hours 
following a single 3 gm. dose (table 3). This, of course, is far greater than nec¬ 
essary to inhibit the growth of susceptible gram negative bacteria. 

Dosage. The ultimate objective of an antibiotic is the control of disease. Since 
the in vitro tests of the antibacterial activity of Chloromycetin revealed such a 
high order of effectiveness in the gram negative bacilli, the next step was to 
determine the therapeutic effectiveness in urinary infections of this nature. Like¬ 
wise since it was demonstrated that Chloromycetin could be administered orally 
all studies were carried out in this manner. At first the antibiotic was given in 
tablet form but there appeared to be some difference in absorption rates (pos- 

Tablb 3, Urinary cxcreiion of Chloromycetin and its metabolic products 

Blood levels for this patient are given in table 1. Patient received a 3 gni. oral doso 
of Chloromycetin, and urine samples were collected at slated intervals. Samples were 
analyzed by the chemical and microbiological assay technics. 


i 

TTur Arrra ad- 
yX.S‘lSX3A720.V 1 

i 

1 

CIINK VOI.t;U£ 

ulcaoaiQtooiCAt. assav 

CUtltlCAl. ASSAX* 

Concen* 

(raU'oa 

Amount 

exeteted 

Exctelioa 

talc 

Concen- 

tratioa 

Amount 

excreted 

ExercUon 

rate 

kr. 

at. 

iit/at. 

tat. 

vii./ain. 

iit/ml. 

mt. 

mf./mi'a. 

0 

340 

0 

0 

0 

0 

0 

0 

2 

500 

125 

03 

0.52 

320 

100 

1.33 

4 

SOO 

IGO 

128 

1.07 

600 

400 

! 3.33 

6 

720 

MO 

101 

0.83 

550 

390 

3.30 

S 

150 

210 

32 

0.20 

1030 

215 

2.(11 

18 

7G5 

I-IO 

107 

0.18 

1 1120 

855 

1.43 

2-1.5 

715 

31 

24 

0.00 

i 500 

357 

0.92 

- ---j 

Total drug e.xcrcted (mg.). 

Per cent of doso recovered.1 

455 

15.2 



2413 

i 80.4 

! 



• Chemical assay values include inactive degradation products of Chloromycetin. 


sibly due to different degree of tablet compression) and some patients complained 
of certain adverse taste reactions due to a peculiar pungency and odor. Later 
sealed capsules were substituted and no further difficulty was encountered. 

A variety of dosage patterns were studied ranging from large single doses 
(3.0 gra.) to smaller doses (1.0 to 1.5 gm.) in divided amounts from 0.25 to 0.5 
gm. at 6 to 8 hour intervals around the clock. In general it can be said that the 
latter (1.0 to 1.5 gm. for 2^1 hours) is the optimum dosage with possibly in severe 
cases an initial dose of 1.0 gm. to establish an early high serum level. 

Sclectio 7 i of Cases. No particular selection of cases was made except that 
bacillary urinary infection was of major importance. Wherever possible complete 
urologic surveys including cystoscopy, excretory and retrogyade urograms, ap¬ 
propriate blood studies, frequent urinalysis and urine cultures as well as accessory 

studies were done. 
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Approximately 70 per cent of tho patients had been unsuccessfully treated 
with chemotherapy and other antibiotics prior to tho administration of therapy. 
In addition, it was early recognized that since such a high percentage of mixed 
infections was encountered (65 per cent), adjunct therapy was necessary. As a 
result, penicillin and sulfonamides were administered whenever mixed infections 
were found. Likewise every effort was made to carry out surgical measures and 
eradicate or correct focal sources if such circumstances existed. 

Fifty cases have been observed and treated and comprise this report (table 4). 
Many others are still under observation but it is believed that these data are too 
recent to be of adequate value. Of these 50 patients, 38 had major structural 
urinary tract pathological changes such as calculi, prostatio hypertrophy, 
carcinoma or other disease states. Almost without exception these patients were 
clinically benefited but unless improvement was sustained they were listed as un¬ 
improved or relapsed. In fact, each of the 9 cases listed as unimproved had severe 
complicating pathological changes from which no permanent improvement was 
considered possible. 

Reactions. Except for distaste and adverse patient comments on the anti¬ 
biotic in tablet form, there were no toxic or allergic manifestations associated 
with the administration of Chloromycetin except in 1 case (No. 6), a nervous 
apprehensive man of 60 who developed a severe urinary infection in a neurogenic 
bladder which followed an abdominoperineal resection of the lower bowel for 
carcinoma of the sigmoid and rectum. He complained of a transient mild vertigo 
after having been questioned in this regard. These symptoms lasted almost 5 
days and disappeared spontaneously. 

No sldn sensitivities such as dermatitis or urticaria were noted. Likewise no 
nausea, vomiting or diarrhea developed. In fact, there was a singular absence of 
any symptoms which could have been attributed to the drug. 

One patient, a doctor (No. 13) received a total of 53.5 gm. over a period of 6 
consecutive weeks mth no reactions of any sort. 

However, in spite of all this one should be warned that reactions and sensitiv¬ 
ities will probably occur and they should always be considered a possibility 
and watched for. Furthermore, while Chloromycetin has been administered to 
patients with low renal function and elevated serum nonprotein nitrogen the 
increased possibilities of toxic manifestations and dangerously high serum levels 
should be guarded against. 


Observations. Simple bacillary urinary infections, uncomplicated by major 
urologic pathological changes usually present few problems. The therapeutic 
response is rapid and often dramatic. The temperature, if elevated, usually be¬ 
comes normal within a few hours and a grossly purulent urine becomes clear and 
free of leukocytes and bacilli within 2-1 to 36 hours. Urinary cultures likewise 
quickly become sterile. Dosage, however, should be adequate and patients should 
be followed for a sufficient penod of time to determine permanent results 
Compheated unnaiy irffections where coccal orgam'sms are present require 
proper adjunct therapy either wth penicillin or the sulfonamides (tables\ 5 
and 6). It will be noted that penicillin dosages also should be adequate. Elimina- 



Taum *1. Siimnar!/ of cases 
B, biicUli; C, cocci; U, unimproved; I, improved; C, controlled 


780 


CHTITENDEN ET AL, 



E. B. M Poat-op. nourogenio Pa. aeruginosa Penicillin; aulfon- 3.0 gm. lat dose, then None Improved 

BO bladder; ca. of sig- amides; slrcplo- 0.5 gm. tid. Total (vertigo 

mold colon mycln 0.0 gm. 6 days) 
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t Prcstdon, a new quick*acting» 

\ mild 2 ;e(lative*h>pnotic for insomnia 

J and nervous tension, is a pyridine 

» derivative diciiiicaily diiTcrent from 

I the barbiturate^, broniidcs and urcidcs* 

\ 

\ TlicrapcuticaUy it dilTers in the low 
» incidence of usual by-effects* Clinical 

I trials slio\x’ that needed relaxation 

, I 

or sleep is obtained without likelihood 
I of droxxsincss on awakening, 

j "hangover,” excitation or headache. 

\ Available in scored 0.2 Gra tablets, 
bottles of 20 and 100. 

I 

t 

I 

I UOFIMANN-LA ROCIIF. INC. • NUTLEY 10 • N. J. 

t 

I 

I 

Presidon ® 

» 

'Roche' 


B?Am 
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now you con obtain both 

a RAPID peak concentration 
of serum penicillin 

and 


a SUSTAINED therapeutic 
concentration 


with a single injection from a single 
container 


Flo-Cillin “96”—the original 96-hour repository penicillin formulation— 
is now available with a plus. Soluble Penicillin G Potassium—100,000 units per cc.—has been 
added to the Flo-Cillin “96” formula. The soluble potassium penicillin is absorbed promptly, 
with a resulting initial penicillin blood concentration sufficient to overwhelm invading bacteria 
at the outset. The insoluble Procaine Penicillin G, with water-repellent aluminum stearate in 
oil, is absorbed slowly and regularly over a period measured in days. Thus, with a single 
injection from a single container, it is now possible to obtain an initial peak penicillin blood 

level, together with a therapeutic 
blood level which is sustained for 
96 hours in approximately 90 per 
cent of patients.* 


CONSTANTLY FLUID 

REQUIRES NO PROLONGED SHAKING 

WILL NOT SEHLE OUT 


FORTIFIED 


Bristol Laboratories Trademark for 
procaine Penicillin G (300,000 u./cc.) and Potassium Penicillin G 
(100,000 u./cc.) In Oil with Aluminum Monostearate, 2% 

Available in Cartridges, 1 cc.—Vials, 10 cc. 

•Thomas,E. IF', el al: J.AMA. 137 1517,1948 
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lor more efficient penicillin 


CHROMATOGRAM TEST FOR PENJaUJN CONTENT—on« of 
tho J3B testi matio by Abbott In Iho fuoduction of dcptndobto pent- 
dlUrt.lhii felt applies to experimental end developmentolprocedurei 
which ihow the typei ond polenciei of penIciJIini produced under 
variovs conditvcni. A micro'pipefte h uiod lo ploco l/)000 cc.of 
penicillin broth near the top end of q itrlp of niter paper pre* 
viovily scoked In a phoiphote buffer, dried ond hung from o 
rcceptocie. The whole is ihen placed in o developing chomber con- 
loining a loturoted ofmoiphere of ether ond water vopori. After 
two hours, Q buffer'soturoted ether solution is added to the recep¬ 
tacle so that the top end of the strip is immersed in it. This solution 
troveU down the strip, carrying with it ot different fates of speed 
the vorious penicillins found in the broth. After developing for 20 
hours, the strip tv placed on o long ogor plate inoculated with a 
test organism ond then incubated. Zones of inhibition become visible 
olong the strip at points where the different penictllini (X, G, F, 
K, etc.) come to rest. The potencies represented by these zones 
ore then moosured ond plotted against standard potency curves. 

■A. product you can use tilth confidence —that is Penicillin, Abbott. During 
the proces-s of inariufacture from mold to finished product, Pcuiciiiin, Abbott, 
undergoes 138 tests. These 138 Abbott tests, in addition to those conducted by 
the Food and Drug Administration, are your assurance that Penicillin, Abbott, 
is absolutely dependable. Besides determining penicillin G content, they include 
such factors as potency, sterility, pyrogens, toxicity, pll, heat stability, 
moisture content, solubility and crystallinity. Such all-round protection is 
yours in all Abbott Penicillin Products, whether your prescription calls for 
cartridges, vials, tablets, Dulcettablets, troches or ointments. Wish more 
information about them? Just write to Anaorr L.vaouAroiiiES, North Chicago, Hi. 

ZmCOiCATIO SUGAff TAtLCrS. AtKltT. 
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The Story 


Hiatory of 

Pernndrcn* Reductions 
January, 1939 . . 18% 

June, 1913.... 10% 
January, 19-17 . . 20% 

August, 19-17 . . . 35% 
February, 19-19 up to 30% 
June, 19-19 up to 35% 

*Ciba brfind of testosterone 
propionate, U.. S. P. 


Behind Perandren Price Reductions 


2 ^' 


^GAlN in June, Ciba reduced the prices of Perandren by amounts up to 35 per 
cent. This was tiie second such reduction in 19-19. 


Ciba introduced Perandren in 1936 as the result of the successful synthesis of 
testosterone propionate after years of exhaustive research. Ever since, this product 
has been subjected to a policy of investigation of all phases of its clinical application 
as well as the efficiency of its manufacture. This policy has been supported by large 
investments of money and research effort. 

One result of this broad program has been the data and conservative advice which 
Ciba has been able to place at the disposal of the medical profession. Another result 
has been a gradual increase in manufacturing efficiency with its concomitant savings 
in cost. These savings, togctlier with those which have come from the steadily 
increasing demand for Perandren, have been passed on in large part to the user, in 
conformity with what Ciba conceives to be its responsibility to the medical pro¬ 
fession and the public. 


Ciba was the first to bring about drastic reductions in the price of testosterone 
propionate. Now Perandren is benefiting many times the original number of 
patients, and, with the announcement of another price reduction, Perandren is less 
than 20% of its original price. 


This is concrete evidence of our adherence to the Ciha policy of sharing economies 
from technological advances with those who. enjoy the therapeutic benefits of 
Perandren, the Ciba brand of testosterone propionate. 


Ip, 

ul 




PHARMACEUTICAl PRODUCTS, INC,, SUMMIT, NEW JERSEY 
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what makes 
the Bo vie 
great ? 




Famous names are founded on reputations 
and reputations arc based on performance 
and dependability, year in and year out. 

BOVIE is the greatest name in electro¬ 
surgery simply because Bovie Units have 
ser\ed best and longest in this field. 

Thanks to twenty-two years of “know how", 
the Model .40—latest member of the Bovie 
family—is better than ever. 

Faster, smoother cutting! Automatically 
adjusted spark-gaps! Many other improve¬ 
ments! 

Drop us a card today, and we’ll give you 
facts and figures. Ask for BULLETIN “G”- 
a new, 6-page folder illustrating and describ¬ 
ing this newest Bovie. 


r i. 

■ l-^r 

J' / 


I 

V I 


il 


CINCINNATI 2, OHIO 
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Patient > under Treatment 

V for Urinary Tract Infection 





MEANTIME ENJOYS 

from distressing 
SYMPTOMS 



Prompt and effective relief from distressing 
symptoms of urinary tract infection such as 
urinary frequency, and pain and burning on 
urination, can be achieved in a high per¬ 
centage of patients through the action of 
orally administered Pyridium. 

With this safe, easily administered urinary 
analgesic, physicians can provide their pa¬ 
tients wdth almost immediate relief from 


symptoms during the time that specific ther¬ 
apeutic measures are directed toward cor¬ 
recting the pathologic condition. 

Pyridium is virtually nontoxic in thera¬ 
peutic dosage and can be administered con¬ 
comitantly with streptomycin, penicillin, the 
sulfonamides, or other specific therapy. 

The complete story of Pyridium and its 
clinical uses is available on request. 


PYRIDIUM 


(Brand o£ Pi)cn>IazO'(lianiuia pyriiLne UCI) 

MEKCK & CO., Inc. RAHWAY, N. J. 

^(anuf€ictitAiuff 

In Canada: MERCK & CO. Limited Monlrejl, Que. 
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Urinary pH 
No Problem 
ivith 


•C* w • »«« or* 

fi'fiiifiY/ AtUisopiw of Vhou*o 




\ HAHDELAHIHE* therapy is simple; it requires no com- 
plicated regimen involving adjuvant acidifying or 
alkalinizing agents to enhance efficacy or reduce 
toxicity. 

Carroll and Allen/ reporting the results of a clinical 
study comprising 200 cases, write: 

"The administration of Mandelamine maintained 
an acid urine without dietary restriction or 
other drug therapy, excepting in those cases in 
which urea-splitting organisms were present." 

MAHDELAMINE'S effectiveness in both acute and chronic 
cases of urinary infection and its remarkable freedom 
from toxic reactions further commend it as the urinary 
antiseptic of choice. 

SUPPLIED: Enteric-coated tablets of 0.25 Gm. (3^ gr.) 
each, bottles of 120, 500, and 1,000. 

1. CarioU, G., and Alton, N. K.; J. Utol. 55; 674 (1946). 

‘MANDELAMINE Is Iho roglstorod trado- 
mark ol Nopora Chemical Co., Inc., lor its 

brand ol Hoxydatino (inothonamino man- /^*^]^OUTSTANDlNG 

I yp FEATURES 


HEPERA CHEMICAL* CO., INC. 

NEPERA PARK • YONKERS 2, N.Y. 


1 No gastric upset 

2 No dietary or fluid regulation 
it No supplementary acidiflcation 

(except whoa urea-splitting or¬ 
ganisms occur) 

't Wide antibaclorial range 
S No danger ol drug-fastness 
U Simplicity ol logimon—3 or 4 
tablets, t.i.d. 
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presents 

important new members 


of the 




family 


Pretetfed by Ihe medical profession 



1. BAND-AID Patch Dressings 

Square occlusive dressings, 114" X 1 Vi" 
Ideal for: face lacerations—head and scalp 
wounds—parenteral injections—puncture 
wounds —boils—blisters. Dressing svarts, 
moles, small sebaceous cysts—hand lacera¬ 
tions—Patch Testing. 



2. BAND-AID Spot Dressings 

Circular occlusive dressings, W' diameter 
Ideal for: hypodermic and parenteral injec¬ 
tions—blood tests-puncture wounds—small 
facial wounds—dressing of small skin lesions 
such as furuncles, corns, callouses, warts, 
moles, ingrown hairs. 


BOTH have these important advantages! 

• Elasticity. • Sterile. «Waterproof. 

• Occlusi^cfcatureprorideseom- • Individually wrapped. e Non-ravcllng edges, 

picte and elTccthc seal around all ^ |,„|g aeration. • Inconspicuous flesh color 

edges of pad. 

ORDER NOW THROUGH YOUR LOCAL DEALER! 

BAND-AID 

means made by Johnson & Johnson 



100 dressings 
Individually wrapped 
Sterile 


50 dressings 
Individually wrapDed 

Steiile 


The most trusted name in 
surgical dresungs... 


(In writing to advertisers, please mention the journal—It helps.) 
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OR safety and reliability use composite Radon seeds in your cases 
requiring interstitial radiation. The Composite Radon Seed is the 
only type of metal Radon Seed having smooth, round, non-cutting 
ends. In this type of seed, illustrated here highly magnified. Radon 
is under gas-tight, leak-proof seal. Composite Platinum (or Gold) 
Radon Seeds and loading-slot instruments for their implantation 
• are-available to you exclusively through us. Inquire and order by 
mail, or preferably by telegraph, reversing charges. 

HE RADIUM EMANATION CORPORATION 

RAYBAR BLDG. Telephone MU 3-8636 NEW YORK, N. Y. 


All New! MODEL “AG” BOVIE UNIT 

Featuring Automatic Spat'k-Gap Adjustment 



MORE 

POWERFUL 

SPARK-GAP 

CUTTING 

CURRENT 

KEENER. 

SURER 

TUBE-CUrriNG 

CURRENT 

NO 

CURRENT 
BLENDING” 


You do no current "blending” with the new "AG" 
Bovie—have no slow cutting, sputtering, balking cur¬ 
rent of uncertain characteristics. Five separate cir¬ 
cuits provide you with a distinct cutting current for 
every cutting need: i) Dependable, powerful spark- 
gap cutting current with three different degrees of 
hemostatic effect; 2 ) Spark-gap generated coagulation 
current; and, 3 ) Fast lube-cutting current, without 
hemostasis, the most effective tube-cutting current yet 
developed. In addition, wholly automatic spark-gap 
adjustment each lime the unit is turned on insures 
operation at the highest level of efficiency at all times. 

Yon Need This 
Grealcsl Bovie of Them All 


\ 


WRITE FOR DETAILS 


w steel cabinet and sub-cabinet have durable ivory 
■ brown panels, chrome trim. Sub-cabinet has 
titioned drawer for handy storage of surgical ac- 
ories. Sterilizable instrument rack adjusts to 
eral convenient operating positions. Complete de¬ 
will be sent promptly upon request. 

(In writing to advertisers, please mention the journal 


Mueller ani Gompanij 


108 S. HONORE STREET 
CHICAGO 12, ILLINOIS 

-it helps.) 



Organon Inc. 


Presents.. 


IVnORRl tablets 


W 


0.01 mg. 


The most active 
oral estrogen now available 
in minute doses 
giving best clinical results 


You can assure most of your menopausal 
patients of rapid relief from distressing symp¬ 
toms with only one or two of the new 0.01-mg. 
Lynoral tablets per day; moreover, these pa¬ 
tients will have virtual freedom from the unto¬ 
ward reactions caused by larger doses of estro¬ 
gens. You will also notice that your patients 
usually enjoy an extra feeling of fitness—a "lift" 
—over and above the prompt relief from the 
usual menopausal complaints—and at a con¬ 
siderably lower cost. 


Organon Inc, Orange, N. J. 







100 TABLETS 


‘ORGAKOK’ 

el ETHINTL UTR AOIOL) 

I 0.01 mgr| 

I tablet cantoim OOf mg. 
ethinyl eitrodiol 
For Oral Use 

CAUTtOH T» b* d 
•nlf b|^ M Ih* rr*«iiph»n 


y ORGANON INC. O I 
= Or«nc«, New Jereey Ss I 

taniwV ••wmmIOCHC ORGANON »4C || i 


The new low-dosage Lynoral fable 
each containing 0.01 mg. of efhin 
estradiol—a derivative of the not 
ral follicular hormone, are availab 
for your prescriptions at all phe 
macies in bottles of 100 and IOC 
tablets. 


run jouitxAL op uitoway 


PROMPT REPAIR SERVICE 


Cutling Loops Experliy Rebuilt. Rcusoimbic. Send us your burned Loops. 
BAICELITE SHEATtlS REPLACED 

We manufacture and Repair all types of Electro-Surgical Electrodes & Accessories. 
FREE; WIUTB FOU MAIEIXG CAUTON* FOR REPAUtS. 

GREENWALD CO., INC. 


DEFr. E 


CARY, LNDLINA 


Sixteenth Edition— 

Stedman’s 

Practical 

Medical 

Dictionary 






Edited by NORM/VN B. TAYLOR, M.D. 

Uaiveciity o( Tofoiito 

► Hundreds of new titles and subtitles 
added, hundreds rewritten, obsolete 
terms omitted. 

► Continues to be the “last word*' in the 
pronounciation, spelling, and meaning 
of medical terms. 

1292 pages 23 ptales $7.50 

THE WILLIAMS & WILKINS CO. 

Mt. Royal and Guilford Aves. • Baltimore 2, Md. 



r AD ON 


When interstitial radiation 
is indicated, the ALL GOLD 
radon implant is recom¬ 
mended. 

Our Radon Implants are ALL 
GOLD —24 Karat-and 


excellent for intratumoral 
implantation. 

High temperature steriliza¬ 
tion is possible with utmost 
safety. 

Accurate dosage is assured 
because the ALL GOLD ra¬ 
don implant is sold with a 
guarantee as to radon con¬ 
tent at hour of use. 


Prices and Literature on Request. 


RADIUM CHEMICAL COMPANY • Inc. 

570 Lexington Ave., New York, 22, N. Y. 

Chicago: Marshall Field Annex Building 
Los Angeles: 3723 Wilsbice Boulevard 









MILLIN 

CReti^^uBk Jhmtwtectom^ 


Mr. Terrence Millin designed 
rhese instruments to imple¬ 
ment his notable procedures 
using the abdominal extravos- 
ical approach to the prostate.* 

The Millin Retiopuhlc 
PiostatectoraY Set includes: 

Millin Detractor 
Millin Malleable 
tight Carrier 
(with extra lamp) 
Millin Suction Tube 
Millin Modification 
of the Young Boomerang 
Needle Holder 
Millin Bladder 
Neck Spreader 
Angled Suture 
Corrying Forceps 
Millin Capsule Grasping 
Forceps, targe 
Millin Capsule Grasping 
Forceps, Small 
Millin T-Shaped 
Angle Forceps (2) 
A.C.M.I. Sterilizable 
Conducting Cord 

All instruments, except the 
Malleable light Carrier and 
the Suction Tube, are made 
of stainless steel forgings, 
nickel plated. 

'MilUn, Terrence* 

J Urol. S9 267. Match lg<8 




c/Wi’tco/n C^stoso^c lyVlolie^, ^ic. 

1241 LAFAYETTE AVE.. f«ede8ick j wmiace, . NEW YORK 59, H.Y. 



Woven Ureteral Catheters 
Serve Qjetter 

because they're 

^ILade O^etter 


Q uality of construction 

is never more essciitiul lor llavvless 
performance titan in ureteral catheters. 
Meticulous urulo)<isis prefer AC.MI woven 
catheters because of their . . , 


Physical Perfection: They’re nylon 

\ woven to prevent moisture absorption that 
. .niijtht constrict the lumen; and finished with 
a'speciaj.bukc'd-in resin coatin)l that assures 
''smo6ih,'s>’mm'etry from end‘to>end, and im- 
pcrv'iousnessbody acids and salts. Eyes 
‘^"Itre woven to proper shape and proportion. 
15oIlin;{'Jor autocluvin)< will not destroy their 
ori^mal^ properties. X-ray opaque material 
is evenly distributed. The result is— 

Flawless Performance: acmi Cath¬ 
eters can be counted on for constant, rapid 
drainuf'e. They have just the ri^Sht lle.xibil- 
ity; and their^ slippery surface when moist 
permits ready.introduction. Graduation 
markings are accurate and clearly visible 
throu;<h the cystoscopc. ^ ■■ 

ACMI Catheters arc precise^in^ize (with 
size markings clearly printed); and arc 
available in X-ray, non *X-ray, graduated 
and non-graduated styles; and with a vari¬ 
ety of tips, including w'histlc, round, olive, 
and Garceau tapered lips. 


AMERICAN CYSTOSCOPE MAKERS, INC. 

1211 UrAYETTE AVENUE • 1 NESV YORK 59, N. Y. 


First in Cyslascopes — First in Catheters 




AMERICAN UROLOGICAL ASSOCIATION 

OfFICERS 1949-1950 

Preside It— C\RLRubCiii, 16S0N VmuSt,HoHj’wood, California 
President Bec(—X)\\ TiiOM\b D Mooup, 899 Madison Vvl , Memphis, Tennessee 
Past President—Dv. Ciurlls C Higgins, Cleveland Clime, Cleveland, Ohio 
Secretary—Dll. Chvrlfs H ui T Siiivuis, Boardwalk NiUonal Arcade Bldg, Atlantic 
Cit>, New Jer<iev 

Treasurer —Dr Georoi-C Pilvther, 1180 Beacon St, Brookline Massacliusetts 
Historian —Dr WirtB Dvkin, 523 \V Sixth St, Los Angeles, California 

EXECUTIVE COMIIITTEE 

\cLa England Section-Dn Roger C Graves, 12 Ua> State Road, Boston, Massachusetts 
Uternate —Dr I letciier II Colb\, 262 Beacon St, Boston, Mass 
Yra York Mction-Dn Gforgl W Fish, 755 Park \\tnuc New York New York 

UUrnaie —Dr Vlcustls H.\rris, 306 Park Place, Brooklyn, New York 
Northeastern Section —Dr George E Slotkiv 333 Linwood Avc , BufTalo, New York 
l//fr«(i/e—D r John L IIfslin, 75 Willett St, \Iban>, New York 
Mid lllantic ScctioH-H^ Rvuii M LfCoviti , ISOl E>t St, N W , Washington D C 
Southeastern Seclton-Dfi Hvmilton W McKw, 121 \\ Seventh St, Charlotte, North 
Carolina 

Alternate —Dr John C Kevton, 310 C & S Bank Bldg, Albany, 
Georgia 

A orth Central Section —Dr \S illi vu J B veer, 7 West Madison St, Chicago, Illinois 

Alternate—Dll Cvrholl C Hvdl, 122 N Lafa>cttc Blvd , South 
Bend, Indiana 

South Central Section—Ba R I le HoffJ. fVNV, 1019 Professional Bldg , Kansas Citj, Mis 
souri 

Alternate—D r H I \y II Jones 701 Main St, Little Rock, Vrk 
II cslcrn Section—D r Dgoliy P I vgerstrom, 710 Medico Dental Bldg, San Jose, Cali 
forma 

Alternate —Dr John R IIwd 1216 S W Yamhill Portland, Oregon 
Sections of the Americvn Urological Assoclvuos 

NEW ENGLAND SECTION 

President —Dr Edward L Peirsov, 374 Essex Street, Salem, Mass 
Secretary Treasurer —Dr Richard Chute, 330 Dartmouth Street, Bo'^ton 16, Mass 
Execuliie Committee —Chairman, Dr George C Prather, 1180 Beacon Street, Brookline 46, 
Mass , Dr John P Bowler, Hitchcock Clime, Hanover, N H , Dr Winthrop M 
Flagg, 49 South Winooski Avc, Burlington, Vt, Dr Ernest K Landsteiner, 4 
George St, Providence, R I , Dr Samuel A M vcDonald, 1414 Drummond St, 
Montreal, P Q , Canada, Dr Donald F Marshall, 142 High St, Portland, Maine, 
Dr C H Neuswanger, 89 N Mam St, Waterbury, Conn , Dr Bancroft C 
Wheeler, 27 Elm St, Worcester, Ma«s 

NEW YORK section 

President —Dr Herbert M III, 42 Woodland Ave, Glen Ridge, N J 
Vice President —Dr John N Robinson, 755 Park x\ve, New York, N Y 
Secretary —Dr Robert S Hotchkiss, 65 East 66th St, New York, N Y 
Treasurer —Dr Oscar P Scuoenemann, 848 Carroll St, Brooklyn, N Y 
Executive Committee —Dr John K deVries, 144 S Harnson St, East Orange, N J , Dr 
Algustua Harris, 306 Park Place, Brooklyn N Y, Dr Charles T Hazzard" 180 
Ft Washington Ave , New York, N Y , Dr Francis P Twinem, 901 Lexington Ave 
New York, N Y 


NORTHEASTERN SECTION 

President— Dr James C McClelland, 170 St George St, Toronto, Ontario 
President Elect— Dr A L Parlow, Medical ArU Bldg, Rochester, New York 
Past President— Dr George E Slotkin, 333 Lmwood Ave , Buffalo, New York 
Secretary Treasurer— Dr Albert M Crance, 525 S Mam St, Geneva N Y 
Executive CommUlee— Dr William A Barrett, 506 Med Arts Bldg Pittshurrrh Pi Dp 
J Victor Berry, 180 Metcalfe St, Ottawi, Ont, Dr John if 708fi’ T.n 

kins Arcade, Pittsburgh, Pa , Dr Wiluau T Kennedy 86 N 
N Y , Dk S A Ma&’onaL, 1414 Drummond?! Mon,^ Quo ’ 



MID-ATLANTIC SECTION 


Prcsideut—Ds.. Albert E. Golustei.v, 3505 N. Charles St., Baltimore, Marvlantl 
V:ce-Presideitt~Dii. Albert A. Creecv, 256 Blair Ave., Xewport News, Virginia 
Sccrc/ao^Trecis“rcr~DR. Horatio N. Dorman, 1025 Connecticut Ave., N.W., Washington, 

Executive Committee—Du.. Theodore K. Fetter, 255 S. 17lh St., Vhilailelphia, Pa.; Dr. 
Charles .A. Hoffman, S06 First National Bank BIcIg., Huntington, W. Va.; Dr. Hugh 
J. Jewett, 1201 N. Calvert St., Baltimore, Maryiaiui; Du. Charles W. W. Uhle, 225 
S. 17th St., Phiiadetpiiia, Pa. 


SOUTHEASTERN SECFION 

Presidcut—Du. James J. Kavenkl, % .\shley .Ave., Ciiarieston 37, S. C. 
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EXPERIENCES WITH FIBRIN COAGULUiM 
IN PYELOLITIIOTOMY‘ 


J IIAHIWELL IIAURIbON and B E TRICUEL 

I roin the Urological Set nee of the Peter Itenl Brigham Hospital and the Department of Siirgcrij, 
Uariard Medical School, Boston, Mass 

Ihe iemo\al of multiple caltuh from the renal pcKis and its. ca^'ces foi 
yeais hab tiled the ingenuity of the burgeon Inadequate raethods ha%e le- 
sulted in undue tiaiima to the renal parenchyma, incomplete lemoval of cal¬ 
culi, leuiirent ncpliiohthiasib, and at timcb e\en unneccbbaiy nephiectomy 
The u«o of the loontgenogram of the biiigically expobcd kidney was a gieat 
step foiwaid m the atcuiate localization of calculi to facilitate their lemoval 
and albo to demonstrate the incomplete lemoval of ladio opaque calculi - ’ ^ 
It IS not a laie expeiience to find at opeiation moie calculi in the lenal pelvis 
than picvioubly had been anticipated This is due to the inteiposition and 
supeiimpobiiig of laigc and small calculi as well as to then vaiying degiees 
of ladio opacitj' The technique of oreidistending the lenal pehis with saline 
solution with the iiietci occluded and quickly withdiawing the pyelotomy or 
uroteiotomy tube has served well in washing out elusice calculi and sand fiom 
the pelvis but this method leaves much to be desned A significant contiibu- 
tion to the suigeiy of leiial calculus lies m the oiiginal work of Dees® ® * in 

the application of fibiin coagulum to pyelohthotomy The method has not 
been nioio widely employed because of the unavailability of fiaction I of human 
blood plasma It is hoped that very soon materials for coagulum pyelolithot- 
omy will be acailable foi general distiibution thiough commeicial channels® 
In a lecent panel discussion on lenal lithiasis at a laige suigical meeting in this 
country only a biief mention of the method was made m passing which indicated 
that its raeiits are too little appreciated at the piesent time by even the most 
e\peiienced suigeons It is the pm pose of tins communication to illustiate 
a technique which essentially coiifoims to that desciibed by Dees and to em¬ 
phasize the value of the method iii selected cases 


' The products of plasma tractionatiou employed m these operations w ere produced by 
the Depirtmont of Physical Chemistry in collaboration with Lederle Laboratories, Inc 
from blood collected by American Red Cross under contract recommended bj the Com 
mittee on Alcdical Research between the Office of Scientific Research and Development and 
Harvard University 

1 Bosnian, M C Renal roentgenography during operation Surg , Gynec A Obst , 

41 682, 1Q25 b „ o fa . y 

® Quinby, \V C A note on the localization of renal calculi by aid of \ ray films made 
during oper vtioii Trans Am Assoc of Genito Urin Surg , 17 199-200,1934 

• Oppeiiheimer G D Evaluation of roentgenography of surgically eaposed kidney in 
treatment of renal calculi J Urol , 43 253,1940 

S Dees, J E and Fo\ H The properties of human fibrinogen coagulum Preliminary 
report J Urol , 36 167, 1943 

South'^Med ? ^^®|jO'“ 3 '°‘‘'‘®P‘=R'<!«oae“lu«impyelolithotomy Preliminary report 
Clin^Invest ^3 “ ■*” '“‘I operative removal of renal calculi J 

1946°'^'*^’ fibrinogen coagulum in pyelohthotomy J Urol , 66 271-283 

® Cutter Laboratories, Berkeley, Cahf 
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Coagulum pyelolithotomy bus been used for reniovul of n single culeulus in 
tbe infundibulum of a calyx, calyceal calculi, single calculi a.ssociated with 
calcific debris in the renal pelvis, multiple calculi in tbe pelvis and calyces and 
for clearing tbe pelvis after complete obstruction by a single stone at the uretero- 
pelvic junction. The method is particidarly indicated when several small stones 
are demonstrable in the renal pelvis by roentgenogram (case 1) and when mul¬ 
tiple calculi are suspected though not definitely shown before operation (case 2). 
The removal of single inaccessible and multiple calculi has been greatly facili¬ 
tated by the technique. Fragmenltition of calculi during removal has been 
avoided. Trauma to the kidney has been reduced to a minimum and com¬ 
plete mobilization of the kidney was found to be unnecessary where this pro¬ 
cedure was undesirable. Mobilization of the kidney was carj-ied out when 
the extrarenal portion of the pelvis was small. Those calculi which arc densely 
adherent to the mucosa of the pelvis, those which arc trapped in calyces having 
constricted infundibula, the calcified renal papilla and the large branching 
calculus will naturally not be extruded in the coagulum and must be removed 
by extraction. However, even in such cases the coagulum may be helpfid in 
removing other free calcareous components. It should be emphasized that 
fibrinogen and thrombin should not be used after the kidney has been traumatized 
by surgical removal of calculi which has resulted in bleeding into, the pelvis 
lest intravascular injection occur. However, the coagulum may be formed in 
the pelvis prior to the removal of these fixed stones. 

The fraction I of human blood plasma and thrombin which we have used 
was prepared and made available by the Department of Physical Chemistry, 
Harvard !Medical School. According to the technique and instructions issued, 
a single unit of Fraction I of human blood plasma is dissolved in 100 ce of 
a buffer solution of sterile 0.15 M XadlPUi thirty minutes before use. Physi¬ 
ological saline solution is now dispensed with the commercial preparation of 
fibrinogen as the diluent to dissolve the fibrinogen. When this is injected 
with thrombin or clotting globulin (Lcdcrle)'’ coagulation of fibrinogen occurs 
within 30 seconds and it has been shown that within -I minutes'^ that the tensile 
strength of this coagulum is 10 to 20 limes as great as that of human blood 
clot. The production of this intrapeivic coagulum has no detectable effect 
on the kidney. In fact it is expected by us that bovine fibrinogen may be 
safely and satisfactorily used instead of human fibrinogen. 

The steps in operative techniciuc outlined by Dees^ have been followed with 
success and are outlined below, as well as illustrated in the accompanying 
drawings. 

1) Figure I, 1 shows the kidney mobilized for demonstration purposes with 
the ureter and renal pelvis e.xposed. Stay sutures have been placed on eithei 
side of the ureteropelvic junction in preparation tor a vertical incision in the 
ureter 4—5 mm. in length. One ot the advantages of the techniciuc is that 
removal of multiple calculi from the pelvis may be accomplished without mo¬ 
bilization of the kidney. When the pelvis is chiefly intrarenal in type mo¬ 
bilization of the kidney is desirable and better exposure can be obtained by 
retraction of the parenchyma overlying the renal hilus. 



HmUN tOVfiULUM IN MJ LOLmrOTOMl -J 

Fis«ie!> 1 " ‘‘”^1 2 bliou mscrdon of a soft lubbor methi.il catheter 
12 to U F tlnough tlie opemiig in the luctei into the lenal pelvis The ureter 



ribnnQ3>?n 


Tiq 1 1, Exposure of upper ureter and preparation for incision of it, preliminary to 
coaguluni pjeloHthotomy ilobihzalion of kidney often is not aeccssarj Cithcter 
being inserted into opening in ureter, a rubber covered bull dog damp baa been applied to 
occlude ureter distal to opening 3, Tcchniquo for simultaneous injection of fibrinogen 
and thrombin into renal pelvis la slionii 

IS occluded distal to the opening by a lubbei covered “bail dog" clamp. The 
catheter must fit snugly m the ureteral incision to avoid leakage The lenai 
pelvis IS emptied of mine and the catheter is adjusted so that it iriigates fieely. 
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The capacity of the renal pelvis is measured by instillation of normal saline 
which is completely aspirated. Decs^ has found the irrigation of the pelvis 
with a solution of 0.1 per cent Aerosol O.T. to be useful where considerable 
infection has been present in order to dissolve tenacious e.xudate binding (‘alculi 
to the mucosa. 

3) Fibrinogenin solution in 0.15 M Xa.dlPO, is injected into the 
lenal pel\is to its maximum capacity and simultaneously human thrombin or 


R.en&l pelvitj 


Catheter 



L 

Fig. 2. Showing siime tccliniquo as illustrated in figure 1, 2, without mobili/ation of 
kidnej'. 

clotting globulin (Lederle) is injected in one-tenth to one-fifth the volume of 
fibrinogen used by means of a diircrcnt .syringe into the lumen of the catheter 
as shown in figure 1 , 3 . It is our custom for the operator to inject the fibrinogen 
solution into the catheter which is held in phice by smooth forceps while the 
assistant injects the thrombin starting its instillation after 5 cc of the fibrinogen 
has been injected. After waiting for 5 minutes a firm clot has always been 

F.dball, J. T., Ferry, 11. :M. and Armstrong, S. II., Jr.: Chemical, clinical and immuno¬ 
logical studies on products of human jihusma fractionatjoii. _XV. The proteins concerned 
in blootl coagulation mechanism. J. Clin. Invest.,23: o57-505, 10ll. 

“ Ferry, J. D. and Morrison, P. It.; Chemical, clinical and immunological studies on 
products of human plasma fractionation. XYI. Fibrin clots, fibrin films, and fibrinogen 
plastics. J. Clin. Invest., 23: oCG-572, 1911. _ . 

Morrison, P. R.: Preparation and (iropertics of serum iuid plasma proteins. A\ . 
factors influencing the quantitative (ietermination of fibrinogen. J. -Vin. Chem. Soc., 69: 
2723-2731, 1947. 
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formed in tlio ronal pelvis. Adequate distention of the renal pelvis can be 
easily determined by palpation. 

•1) The catheter is removed. Figure 3, / shows the enlargement of the 
opening in the renal pelvis to permit e.vtmsion of the clot and adequate d.v- 
posnre for the removal of the eoagulum .nul its contained calculi. The necessary 
size of the opening in the pelvis <Icpemls upon the size of the calculi present. 
Figure 3, 2 shows tlie removal of the eoagulum with stone forceps. By mod¬ 
erately overdistending the pelvis with slightly moi'c fibrinogen solution than the 
estimated volume, complete fiilhig of all calyces witli inclusion of all loose 




'V- 


Coagutum-'' } 

t Jf N 


V 




III 









Coagulom • 


Calculi 


Fiq. 3. 1, Catheter has been remove ' ’ ' ' ini'eiihirgcd to permit 

'emnvd of emmilnm. 2, Co.igulum is pelvis; size of opening 

^n is slio.- . mtaneous expulsion of 

opening is in.ailc, and tins may bo increased by manual com- 


caleuli is insured. Deliveiy of the eoagulum is facilitated by spontaneous 
e.Kpulsion when pressure is released on opening the pelvis. After removal 
of the eoagulum, digital c.\pIoration is necessaiy to search for adherent calculi 
and to identify calcified renal papillae. The pelvis is thoroughly irrigated with 
saline and a portable roentgenographic film of the kidney made. The opening 
in the ureter and renal pelvis is closed by loose appro-vimation with 00000 cat¬ 
gut unless acute infection or significant chronio infection is present and the 
wound is closed in layei-s with interrupted cotton or silk sutures. The renal 
fossa is always drained through the posterior angle of the wound with a soft 
thin rubber drain, 

Coagulum pyelolithotomy is not applicable to all cases of neplirolithiasis. 
Brief examples of the kind of case in xvhich we have found it to be helpful follow: 
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CASK UKl’OHTS 

Case 1. A girl ol 19 entered the Peter Bent Brigham I[o.s[)ital because of re¬ 
current attacks of left Hank pain, chills, fever, frequency of urination and nocturia 
of three days’ duration. In 19139, at the age of 11, division of an aberrant renal 
arteiy for left congenital hytlroncphrosis had I)cen performed at another hospital. 
Three years later she was found to have 3 small calculi in the left renal pelvis. 
In 1943, one year later, clinical demonstration of 4 renal calculi ivas made but at 
e.\ploration only two could be found. At the present admission in addition to 
evidence of pyelonephritis there was found o or possibly 9 opaiiue shadows in the 
region of the lett kidney (fig. 4, .1). An e.xcretory urogram obliterated these 
shadows and showed a motlerately dilated left renal pelvis apparently due to 
obstruction at the ureteropelvic junction (fig. 4, Ji). .Vt exploration the left 



Fig. -1. Case 1. .1, plain roeiitnenoKraiu witli ureteral eatheter.s in place, .showing 5 and 
possibly G opaque shadows in region of left kidney. li, e.\eretory urogram at 30 minutes, 
showing moderate dilatation of renal pelvis, slight blunting of calyces, no filling of ureter, 
and all individual opaque shadows of calculi are obliterated. 

ureter and kidney were found to be bound ilown by dense adhesions causing ex¬ 
trinsic obstruction of the ureteropelvic junction. Mobilization of the upper one- 
third of the ureter could be carried otit onlj' by sharp dissection and relief of ob¬ 
struction at the ureteropelvic jtinction was ticcomplished by lysis of adhesions. 
An incision was made in the upper ureter and coagulum pyclolithotomy ctirried 
out bj' the technique described above. Six calculi were delivered in the coagu¬ 
lum without disturbing the kidne}' (fig. 5). So adherent was the kidney that its 
mobilization would have been a major procedure in itself and could have been 
accomplished only by the subcapsular approach. It should be emphasized that 
an attempt 4 years previousl}’’ had failed to remove 2 of 4 calculi present. It is 
also of interest that the preoperative diagnosis was definite for only 5 calculi and 
6 were removed at operation. 

Case 2. A male laboratoiy technician aged 48 was admitted to the Peter 
Bent Brigham Hospital for the treatment of hematuria, left flank pain, chills, 
fever (lOG F), nausea and vomiting of IS hours’ duration. The patient was 
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I’lo. 5. Case 1. P(iatograi>h of o(ic*f.itivc specimen uhich c(>n3ha'd of ^oaguJum 
the conlalncii 0 calculi. 


anil 



Fio. 6. Case 2. plain stercobcopic I'ocnt^euogram with two Xo. 5 ureteral catheters 
in loft ureter. Opaijuc shadows in \nic pelvis arc phleboUths and shown to He outside 
ureter in stereoscopic fihns . • . •. • • ‘ I arc seen in region of left 

kidney, and a single dense . s • . cn juat below twelfth rib. B, 

retrograde pyelogram, show.^ . ■ . ureter, negative filling defect 

of ureter, two dilated calyces and incomplete filling of renal pelvis. At operation these 
findings were found to be due to blood clot and multiple calculi. C, excretory urogram at 
15 minutes 2 w'ceks after operation, showing good excretion from both kidneys with no 
blunting of calyces and only moderate enlargement of left renal pelvis. There is an opaque 
shadow outside the upper ureter which is thought to bo a calculus that was expelled and 
lost w’hen ureter was opened. 


knouTi to have arrested bilateral pulmonary tuberculosis and a chronic duodenal 
ulcer of 22 years’ duration. For the latter he had taken large quantities of alka¬ 
lies. He had passed a single calculus 8 years before the present illness. At 
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cystoscopic examination the left nrotcr was found to be obstructed by blood clot. 
Iwo ISo. 5 ureteral catheters were passed to tlie left kidne 3 ' and left in place for 
drainage (fig. 0, .1). The next daj' a left retrograile p\'ologram was made which 
showed a negative filling defect of the upper ureter and renal pelvis as well as two 
dilated calj^-es (fig. t3, B). The ureteral catheters became obstructed 48 hours 
after insertion in spite ot repeated irrigations and operation was performed. The 
ureter, renal pelvis, parenchyma and perinephric tissues were found to be ten.se, 
edematous, and distended. Xo calculus was jialpable; an incision was made in 
the upper third of the ureter just below the ureteropelvii! jimction and lilood clot, 
much gritty material and an estimated oO cc of bloody urine was expelled. The 
renal pelvis was irrigated with saline through a soft rubber eatheter and this wa.s 
followed by simultaneous filling with fibrinogen solution and thrombin (35 cc 
total). In 4 minutes a firm clot was formed and the pelvis was opened. The clot 
was easilj’’ tlelivered and fouiul to contain much sandy material, small calculi, 
blood clot and a single stone 11. cnt. in iliamoler. Mol>ilii!ation of the kidney was 
not deemed wise or necessary after further irrigation and exploration of the pelvis. 
A drain was placed in the renal fos.sa and the wound closed. Cotivalescence was 
uneventful. An excretory urogram wa.s made 2 weeks later (fig. (i, C) which 
showed proper functioning of poth kidnc.vs, relief of obstruction on the left and 
a .single small calculus outside the ureter just below the renal pelvis which appar- 
entlj” hud been forcibl.v expelled when the ureter was initially opened tind had not 
been recognized. 

This case demonstrates the use of coaguhun pyelolithotomj' in the aeutel}' ob¬ 
structed kidney* complicutetl b}' infection, spontaneous hemorrhage and much 
calcareous debris which was nonopatiuo to the x-ray. It accomplished ti more 
complete cleaning of the renal ijclvis than could have been ilone b}' ordinaiy irri¬ 
gations or instrumentation. The patient has continued to be free of signs or 
S3'mptoms for one 3'ear since operation. 

Case 3. A white man aged 4G was admitted to the Peter Pent Brigham Hos¬ 


pital because of an episode of left lenal colic and hematuria which occurred 0 days 
before. The past history was significant in that 4 stones had been passed 26 
3 'ears before, 6 had been pas.sed 14 3 'cars before anil 3 calculi 4 years before, all 
from the right kidney. At c 3 ’stoscopic examination it was determined that bleed¬ 
ing was from the right kidney and roentgeiiographic examination showed that 
there was an irregular opacit)' in the lower n3ajor cal 3 '.x (fig. 7, .4). I here was 
also evidence of infection in this kidne 3 '. Bccau.se of infection, pain and bleeding, 
operative intervention was ilcemcd nccessaiy. Coagulum p 3 ’^elolithotomy was 
planned because of the intrarenal location of the only visible calculus and because 
of the history of repeated passage of multiple small stones in the past, i his was 
carried out and an almost perfect mold of the renal pelvis composed of fibrin clot 
was delivered containing an irregular calculus which was apparently impacted 
in the infundibidum of a major calyx (fig. 7, B). This was accomplished without 
instrumental trauma to the kidney or to the calculus, which was soft and fiiable. 
A roentgenogram of the kidney at the operating table showed no I’esidual fiag- 
ments. A roentgenogram of the operative specimen (fig. 7, C) shows the contour 
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of the coogiilum and the ciiloulus in striking contrast. The patient was dis¬ 
charged from tlic liospital 12 thij’s later. 

Tliis case illustrates the elToctiveness of coaguhmi pyelolithotomy in removing 
calculi located in a relatively inaccessible calyx. This stone could liave been 
removed by instrumental means through a pyelotomy incision or by nephrotomy 
but either would have been more dinicult and would have entailed trauma and 
possible bleeding. ?ilany urologic surgeons have e.vperienced at one time or an¬ 
other the chagrin of losing in the renal pelvis a calculus engaged in the uretoro- 
pelvic junction or upper ureter. By means of the coaguliira these can be re¬ 
trieved very easily without disturbing the kidney. 

Cose .’t. .V white woman aged 55 was admitted to the hospital because of pain 



Via. 7. Ciiao 3, .1, !>lsin film with urctcriil c.illwtvrs in place shows small, irregular 
11 ' gf lower pole of right kuliioy. This is to bo contrasted with 

roentgenogram shown in C. B, photograph of operative epeci- 
„ ... coagulum and calculus in infundibulum of lower ciilyx. This 

represents an almost perfect mold of renal pelvis. It lias been found that those bits of 
eo.igulum left behind at oper.ition arc passed in urhio within IS hours. Clot does not re¬ 
tain its form for long in urine, and no dilficulty has beencaused by occasional postoperative 
passing of bits of coagulum. C, roentgenogram of opcr.ativo specimen, showing detailed 
outline of calculus included in coagulum wliich is to be contrasted with preoperative roent¬ 
genogram. Coagulum itself is faintly opaque in vitro. 

*n the right flank occurring intermittently for the previous 9 months. Eight 
years before she had .suffered with similar pain in the left flank and had passed a 
urinary calculus. Cystoscopic and rocntgenographic e.\amination (fig. S) showed 
evidence of an irregular calculus hi the right kidnej' which was thought possibly 
to bo more than a single stone and possibly in fragments. Coagulum pyeloli¬ 
thotomy was performed, resulting in the easy removal of a single irregular, large 
calculus from an intrarenal pelvis. This stone also could have been removed by 
simple instrumental means but again we were impressed with the ease of its re¬ 
moval without undue manipulation. The patient was discharged from the hos¬ 
pital with a well healed wound 11 days later. 

Case 5. A man aged 33 was admitted to the Peter Bent Brigham Hospital 
because of severe left flank pain of 7 hours’ duration. A plain film showed an ir¬ 
regular, opaque shadow in the region of the left ureteropelvio junction and a retro¬ 
grade pyelogram (fig. 9, A) demonstrated duplication of the left renal pelvis. As 
the opaque shadow had shifted in position on different occasions, a pneumopyelo- 
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gram was made which showed the shadow to reside in the lower calyx of the lower 
pelvis (fig. 9, B). Preparation lor operation was math* with fibrinogen available 


A ; B 



I'lG. S. Caso -t. .1, plain ro(‘nl};enograin, showing Iarg.>, irregular, oi)afiUf .shadow in 
region of right kidney, /i, right retrograde pyelograni, showing incoini)lete fdling of middle 
and lower calyces and moderate dilitation of upper major ealy.v as well a.s irregular opaque 
shadow in pelvis c.xtending to ureteropelvic junction of an inlrarenal pelvis. Tliis proved 
to be a single, irregidar calculus which was completely delivered in librin coagulum by way 
of a ureterotomy opening without mohili/ation of kidney. 


A ^ ' B 

1 



Fig. 0. Case 5. -1, bilateral retrograde pyelogram, showing normal right renal pelvis 
and duplication of left renal pelvis. Opaque shadow in region of left ureteropelvic junc¬ 
tion wliich was not shown on plain film is not seen. Patient had repeated attacks of left 
renal colic and hematuria. li, left imeumopyelogram, showing calculus which previously 
was in ureteropelvic junction now lies in lower calyx of left kidney. B 3 ' means of nofin 
coagulum leehnitiue, calculus was delivered through ureterotomy incision without mobili¬ 
zation of kidney. 

for cotigulum pyelolithotomy. Tiie calculus was easily trapped and removed in 
the coagulum (fig. 10). Postoperative convalescence was uneventful and the 
patient was discharged from the hospital on the tenth day after operation. 
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A pai-ticular indication for tliis technique is illustrated in this type of case, 
namely that of the mobile roving calculus which may become impacted in the 



Fig 10. Oi&bo. Oporativespocimen,ahowingnuiUiplcpieccsof coagulumrcmovcdfrom 
renal pelvis along with * ‘ ’ Js which was ilrawii from ower ca yx 

with aid of coagulum. tlirombm mixture, calculus vs'as clis- 

placed from lower calyx .. . . , tion in urctcropclvic junction. Sev¬ 

eral small pieces of coaguluiii wore passed in urine after operation. 



Fig. 11. Case 6. A, plain roentgenogram, showing irregular, opaque shadow in region 
of right kidney with a smaller linear opacity just below' it. Retrograde pyelogram showed 
that these were in renal pelvis. B, photograph of operative specimen, showing large, 
irregular calculus surrounded by fibiin coagulum and 2 smaller calculi incorporated in 
coagulum. Only one of these was shown in roentgenogram made before operation. 

ureteropelvic junction and then move back into the pelvis or one of its calyces. 
The coagulum technique often avoids extensive probing and exploring of the 
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pelvis us well us possible nephrotomy incisions by trapping the loose calculi in its 
fluid menstruum which after clotting cun be easily delivered or witlulrawn by 
suction and irrigation. Once the surgeon has experienced the ease and facility of 
this procedure he will subscciuently desire to have it available for use. Recently 
one of us entered an operation in which the resident hud performed a ureterotomy 
for a stone in the upper ureter only to find that in spite of a bull dog clamp placed 
on the ureter above the stone that it had “slippetl” into the renal pelvis. Fibrino¬ 
gen was not available as the ncce.ssity tor its use had not been anticipated; the 
renal pelvis was thoroughly irrigated and explored without finding the stone. A 
roentgenogram with the kidney mobilized revealed that the small calculus lay in 
a superior calyx. It was found by palpation and deliveretl witli some difliculty 
and considerable bleeding. This case illustrates concretely the value of fibrino¬ 
gen coagulum in pyelolithotomy for here it would have greatly simplified the 
procedure and av’oided both mobilization of ami prolonged exploration of the 
renal pelvis. 

Case 6. A 23 year old man was admitted to the hospital with a diagnosis of 
renal calculi, right. Fifteen years ago the patient had 2 oiierations for sarcoid of 
the small bowel. In addition, at the age of 8, he sulYered a cerebral-hemorrhage, 
complicating his recovery from his initial intestinal resection for sarcoid. He had 
residual hemiplegia and had been an invalid since that time. Nephrolithiasis was 
thought to be due to his prolonged bed rest. 

Cystoscopic examination was carried out and he was found to have a colon 
bacillus infection of the right kidney. Roentgenographic examination (fig. 11, 
-1) showed an irregular coral calculus in the pelvis of the right kitlney and one 
small linear area of opacity thought to be another calculus. Coagulum pyelo¬ 
lithotomy was carried out. It was necessary to remove the large calculus and 
coagulum with the stone forceps. Two small calculi were included in the coagu¬ 
lum. Only one of these had been seen preoperatively. Figure 11, B is the 
operative specimen which shows the large calculus and two small calculi included 
in the coagulum. 

Coagulum pyelolithotomy has been employed in 10 cases of nephrolithiasis; in 
8 instances the technique was definitely helpful and facilitated delivery of calculi. 
In 2 cases the method was not successful or helpful; in one this was due to faulty 
technique and in the other failure was due to calculi being walled off in calyces in 
such manner as to be inaccessible to the coagulum and nephrotomy was necessary 
for their removal. 


SUMMARY 

Our experiences with the Dees’ technique of coagulum pyelolithotomy have 
been discussed. Illustrations of this technique are shown and typical suitable 
cases described with roentgenographic and operative findings. The method has 
proven to be a definite contribution to the surgery of nephrolithiasis and lepie- 
sents a refinement of technique for selected cases. Its use is certain to become 
more widely employed as the materials become available through commercial 
channels. 
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SPONTANEOUS PERIRENAL IIEiALVTOJLA ASSOCLVTED 
WITH HYPERTENSION* 

J \ MILLER \\B J0&TIN J CORDONNIER 

Vrom the U S Veterans llaapttal, Jfffenoa Barracks, Mo and the Department o}Surgery, 
iras/iiMffion Vmicrsiiift Si Loins^ \[o 

Spontaneous penreiial hem^itoma is a compaiatnely uncommon pathological 
entity, p.iiticuLirly nhen nhsociatcd with hjpertension Therefoio, mo believe 
tlut .1 leviOM of tlie liteialiuc to date, with a report of a ease recently studied 
Mould bo of \alue 


liL\IM\ OIr lUh LlTiaUrUilE 

In 1700, Uonet piC'CiUcd the Inst case on iccoid He described a penienal 
heinitoma in a child suffering from an e\anthcm It Mas not until 1856 that 
Wuudcihch de--tiibeil the disc I'C fully and gave it a piopor classification Spon- 
t iiieoub nontiain.itic penienal henuilomi nas then called Wunderlich’s disease 
In 1010, Coenen coined the n ime penienal hematoma and presented 13 cases. 
In 1033, Polhey and A.inalch locicMcd the hteiatme up to that time, and de- 
sciibed a total of 178 cases fncluded in tlien levicM wore both subcapsular 
and cNtiacapsuhii hematomas, as mcU as icnal and poiircnal hemoiihagic cjsts 
Since 1933, single cases ha\c been lepoitcd by Coppudge, Caner, Hoiitage, and 
Pena-Maitincz and Toiueiite We ha\e found no mention of hypertension as 
a complicating factor m .my of the cases ictioMcd 

ETlOtOGt 

The ages ranged fi ora 6 to SO j eai s, m itli 70 per cent of the cases being betM een 
the ages of 20 and GO R.atio of males to females Mas 3 to 2 In 18 o per cent 
of the cases the hemoiihago Mas subcapsulai and in 81 5 per cent it was evtia- 
renal Causative factois in the oidei of then impoitance Mere as folloMs' 
tiauma, diseases of the kidney such .is nephritis, tiimois, hydionephiosis, infec¬ 
tions, tubeiculosis, lithiasis, and cystic disease, blood lessel diseases, such as 
aitciioscleiosis, aiieuiism, peiiarteritis nodosum, and lenal infaicts, blood dys- 
crasias The mechanism of the hemoiihage is not definitely described, but in¬ 
creased mti.aienal pressuio is often mentioned as a factor 


SYAIPTOalOTonOGt AND DIAGNOSIS 


Symptomotology m geneial is rathei indefinite unless the hemoirhage is sudden 
and profuse at the time of onset In that case, it is usually accompanied by 
severe pains in the affected lenal area, and varying degiees of shock In addi¬ 
tion, the history of trauma is often piesent m this type If the hemoiihage is 
sloMer, the only symptom is the gr.tdual appeal ance of a mass which may not be 
noted until quite large This piocess may be so gradual as to lead to the coin- 


' The paper IS published nith permission of the Chief Jledicai Director, Department of 
Medicine and Surgery, Veterans Administration, uho assumes no rcsponsilnhtv for the 
opinions espressed or conclusions drawn by the author icsponsioiiicy lor the 
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cidental finding of the mass, as was the case in the patient whicli wo aic present¬ 
ing. Hematuria may be present, which, when associated with a mass in the 
kidney region, often loads to a mistaken diagnosis of renal neoplasm. X-ray of 
the abdomen frequently shows calcification in the hematoma and is one of the 
outstanding diagnostic leatures. There is usually some abnormality of the out¬ 
line of the kidne\' pelvis on retrograde pyelography. Coenen found urinary 
tract disease in 53 per cent of his cases. 


TnE.VT.ME.XT 

Nephrectomy has been done in most of the recorded ca.^^es. In the acute un¬ 
ruptured subcapsular hematoma in which the hemorrhage has subsided the 
clots maj' be evacuated and the cavity packed. This has been done in a few of 
the cases. 

In 1934, Goldblatt reported the temporary ri.se of blood pre.ssure in dogs with 
e.xperimental unilateral renal ischemia produced by partial obstruction of the 
renal arterial supply. In the case which we shall present, it is our belief that the 
hypertension is probabh’ on the basis of a renal ischemia produced by prolonged 
marked perirenal pressure resulting in compression of the entire Icidney. 

CASE UEPOUT 

A 34 year old white man entered the Veterans Hospital at .lelTerson Barracks 
in October 1946. Careful ciuestioning concerning past histoiy with particular 
reference to urinaiy S3'mptoms or the histoiy of any trauma to either kidney 
failed to reveal anything of note. He stated that he might have had a mild in- 
juiy while plaj’ing football, but that at no time was it of sufficient severitj’’ to 
require hospitalization or stop him from plaj-ing. There was no history of gross 
hematuria. His illness began in November of 1943, at which time he developed 
frontal and occipital headaches, marked dyspnea on exertion, and ea.sj' fatigue- 
ability. At that time the blood pressure was 230/130. He was hospitalized 
and later given a medical discharge from the Army. In 1944, he presented him¬ 
self at a large medical clinic. His blood pre.-^sure was 220/140, for which a two 
stage bilateral sympathectomj' was done. He was told bj'' the surgeon that dur¬ 
ing the operation thej' had noted a large right kidne^E Little relief was obtained 
from the .sj'inpathectomjq the lowest blood pre.^^sure recorded at rest postopera- 
tivelj' being 1.50/110. 

He presented himself at JefTcrson llarracks with two complaints; 1) general 
nervousness, irritability, and fatigue with dyspnea on exertion, and; 2) the ina¬ 
bility to ejaculate after having erections. The latter complaint, of cour.se, ap¬ 
peared after the sympathectomy. The only s.vmptom referable to the kidney 
was a feeling of heaviness and slight aching in the right lumbar area, which had 
been present since carlj' 1946. 

The blood pressure on admission was 155/115. E^'e grounds showed some 
narrowing and tortuosity of the blood ve.ssels. In the right renal area, a non¬ 
tender cystic mass ivas readily palpable, about the size of a large grapefruit. 
The nonprotein nitrogen was 31, and the urine showed no abnormalitj'. Retro- 
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grade studies revealed a normal kidney both as to outline and function on the 
left side. On the right side, phcnosulphonidithalein appeared in 5 minutes, 
with a 9 per cent evcietion in 15 minutes. The urographic findings weie very 
revealing (figs. 1 and 2). Figme 1 shows a large spherical calcified mass in the 



Fig 2. 


right renal region, and after injection of the opaque medium one sees the renal 
pelvis markedly compiessed toward the midline rvith a ceitain amount of distor¬ 
tion, but with comparatively normal configuration of minor calyces. Figure 2 
is a lateral view which demonstrates very well the large size of the mass and also 
shows compression of the lenal pelvis. Theie is no obstruction at the ureteio- 
pelvic junction in either view. A diagnosis of subcapsular renal hematoma with 
calcification ivas made. 
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Because ot the large size of the lesion with which we wore dealing, the kidney 
incision described by Hess, with removal of the twelfth rib, was used. E.Kposure 
was excellent throughout the procedure. Gerota’s fascia was opened and there 
was considerable perirenal fat around the tumor. The lesion definitely did not 
involve the perirenal tissue and was olndously subcap.sular in nature. The entire 
mass, including t he right kidney, was easily separated from surrounding structures, 
the ureter and renal pedicle were ligated, and the lesion including the kidnev 


removed. 

Pathological specimen showed a large cyst which was markedly compre.ssing 
the kidney substance. This cyst was thick walled in character and contained 
deposits of calcium which were readily palpable. The entire cyst was filled with 



Fig. 3. 


a milky fluid in which were many shaggy organized clots. The specimen is shown 
in figure 3. ^Microscopic examination of the cyst wall showed hyalinizod connec¬ 
tive tissue with areas of calcification and o.sseous metaplasia. 

Immediate convalescence was uneventful. Blootl pressure dropped immedi¬ 
ately to 98/GO and at the completion of hospitalization was 12-1/72. The patient 
has been followed at intervals for I year during which time he has been quite 
active and carrying out his normal duties. Blood pressure readings aie as fol¬ 


lows: 

Onset of illness 
Before sjanjjiithectoiuy 
After symputhetcoiui' 
Before nephrectomy 
After nephrectomy 


Date 

Nov. 19-13 
Sept. 191-1 
Sept. 19-11 
Nov. 19-19 
Nov. 1919 


lUood Pressure 

•230/130 
220/1-10 
150/110 
190/lOS 
98/90 



5il’0NrVM0U& I'l-milLWL IJLMATOMA 


17 



Dale 

Blood Prttiurt 

DiscJnrge from hobpilal 

Dec 1910 

121/72 

Foilo\\ing ilibclnrgc 

Jail 1917 

136/90 


hob 1917 

128/90 


Mir 1917 

110/02 


Apr 1047 

127/91 


Sept 1917 

122/89 


Feb 1918 

110/78 


SUMMARY 

T!ic tase lepoittU piesents Inio liypcitension of roiul oiigm Mhichib undoubt¬ 
edly duo to the marked eompicsaion, by a largo cyst, of a comparatively normal 
sized kidney with a uoimal blood supply Nephrectomy has produced what ap- 
peara to be a eomplctc tine of the hj pci tension 
Spontaneous perirenal hematoma, partieulaily when subcapsular in nature, 
IS a rare condition No definite eausati\e factor was found in the case presented. 
As far as we ha\e been able to detoimme, this is the only case of perirenal hema¬ 
toma with liypcitension on retold stitecssfully' treated bj nephrectomy 
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VARIX OF THE REXAL VEIX: REPORT OF A C.-VSE 

ALFRED R. BRLV, GEORGE T. MELLIXGER a.n'o ROBERT F. SHARP 

From the Dcparlmcnl of (‘rologij of the School of Mclicinc of Looiainna State Universitu, and 
ChurUy Hospital of Louisiana at Xew Orleans 

A Negress aged 31 years (L-1()-23591S) was admitted to Charity Hospital of 
Louisiana at New Orleans on October 22,1910, complaining chiefly of pain in the 
upper right quadrant of the abilomen, radiating to the right flank with onset 10 
days after delivery of her seventh child. With the onset of the pain the patient 
felt a hard, tender ma.'^s about the size of an egg, which seemed to lie just be¬ 
neath the skin in the right flank. For 3 daj's the pain was intense and not relieved 
by morphine. A\ithin 2 weeks the pain had decreased but then similar, le.s.s 
severe symptoms recurred. The past history was entirely irrelevant. She had 
liad 11 pregnancies. System review was negative. 

The adniksion temperature was 9S F, the pul.se 7b, the re.sj)iration 2-1, and 
the blood pressure 125/80. The following positive findings were recorded: 
The sclerae were slightkv icteric. The breasts were enlaigcd and contained milk. 
In the upper right ciuadrant, just beneath the costal margin, there was a smooth, 
rounded, freely mo\-able mass about 7 by 10 by b cm., which mo\-ed with respira¬ 
tion. There was generalized moderate tenderness in this area, with no point of 
nia.\imum tenderness. 

On the basis of her history, the p:itient was admitted to the surgical service with 
a tentative diagnosis of cholecystitis and cholelithiasis. Routine laboratory 
studies were reported as follows: Frinalysis revealed a normal urine. Urine 
culture yielded no growth. The total and dilYcrential blood counts and the hemo¬ 
globin value were within normal range. The blood serology was negative. The 
blood urea was lb mg per cent, 'riie icteric index was b. The phenolsulphon- 
phthalein e.xcretion was -10 per cent in the first hour and 15 per cent in the second. 
Cholecystograph}' and a gastro-intestinal .series showed no abnormalities. How¬ 
ever, the stomach and duodenum were ob.scrved to be pushed to the left. 

The diagnosis of cholecystitis was discartled after physical examination had 
revealed the mass described. It was then thought to be an enlarged right kidney 
or a mass joined to the right kidney which displaced the stomach and duodenum. 

Cystoscopj'^ revealed no abnormalities. There was a 2 minute delay in the 
appearance of indigo carmine from the right kidney as compared with the left. 
Retrograde pyelograms (fig. 1) made at the time of cystoscopy showed the renal 
pelvis, the major and minor ciilyces, and the ureter to be normal on the leftside. 
On the right, the renal pelvis was slightly larger than normal and none of the 
calyces could be visualized. The pelvis, apparently as the result of pressure, w:is 
divided into two distinct areas linked to each other by a small communicating 
lumen. The right ureter, e.xcept for .some slight tortuosity, was normal. Ihe 
impression was that the tissues in the lower portion of the right kidney were 
necrotic and had broken down, apparentl}' because of pressure of a mass impinging 
upon the renal pelvis from its origin in the lower pole. The findings were con- 
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sidorecl compatible with cj'a't formatioii of the lower i)o!o of tiic riglit kidney and 
operation was recommended on tliat diagnosis. 

Operation (November 19, 1910, spinal anesthesia): When the right kidney was 
exposed through tlie iisuid nephrectomy incision, theic was noted a marked 
eniargemont of the right renal vein beginning 2.5 era. distal to tlie vena cava and 
extending into tlie lower pole of the kidney. Tlie vein was adiiorent to the renal 
artery but careful c.x:imiuation disclosed no vascular connection between tiie 
venous sacculation and the renal artery. Nephrectomy was performed without 
difficulty by tlie usual technique. 



I'lo. 1. lletrograilopyclDgram, sUavvinjicnlarKcmeiit of lower half of right kidney, dilata- 
tiou of pelvis ami tortuosity of ureter. Note absence of calyces and division of pelvis us 
result of pressure defect. 

Wlien the specimen was opened at the point of dilatation, the vein was found to 
be filled with firm, dark red, clotted blood and a small amount of liquid blood. 

Pathologic report (Dr. Holman): “The specimen consists of a kidney which 
measures 13.5 cm. from pole to pole, 9 cm. in width, and 3.5 cm. in thickness. It 
weiglis 172 gm. The color is dark reddish pinlr. The calyces to the upper pole 
are markedly dilated and there is some atrophy of the pyramids in the region of 
the dilatation, which is most marked in the superior pole. The pelvis is slightly 
dilated. The venal vein shows a saccular dilatation (which has been opened) meas¬ 
uring 3 by I cm. (fig. 2). Accompanying the specimen are several fragments of 
firm, dark red blood clots. 1 he lining of the vein is smooth and pink. In the 
pioximal portion the lumen is considerably narrowed, though no cause for the 
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change eau be cletennined. The cortico-medullary ratio is preserved, the cortex 
measuiingon the average 0.5 cm. in thickness. Tiie niedidlaiy rays are promi¬ 
nent. I he capsule strips with some difficulty. When it is removed, there is seen 
a somewhat granular surface with numerous small stellate scars. The ureter is 
dilated and thin. The mucosa is hemorrhagic in some areas. 

“Sections ot the kidney examined under the microscope reveal .some dilatation 
of Bowman’s capsule and some dilatation of the convoluted tubules and the 



Fig. 2. Sliowiiig relation of varix of rinht renal vein to renal jielvis, artery, and ureter 



Fig. 3. Section tliront;li venous .sacculation (X 100). For description, see pathologic report 


collecting tubules. No casts are noted, Init there is some cloudy swelling of the 
tubular epithelium. 

“Sections of the sacculation (fig. 3) show a smooth endothelial lining. In one 
section (not shown) a delicate stretik of fibrinoid material overlies the endo¬ 
thelium. The media is greatly thickened and hyalinizcd. In some areas large 
hyaline platiues almost completely obliterate any semblance of the formei venous 
wall. In better observed areas (fig. 3) the smooth muscle fibers and remnants 
of the elastic framework are widely separated by hyalinizcd tissue. I he adven¬ 
titia is thinned. There is practically no leukocytic response anywhere in the 
sections e.xamined.’’ 
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T!io pathologic diagnosis was "mild hydronephrosis secondary to varix of the 
renal vein." 

The pathologist observed that the histologic picture was similar to that seen in 
marked vaiicositics in the saphenous and other veins. 

Recovery was cutivcly uneventful. The patient was examined thoroughly 7 
months after surgery and found to be free from symptoms and able to attend to 
all her duties. There was no change in her blood pressure. She was advised to 
report again for examination at C mouth intervals. 

CO.M5IE.VT 

So far as the authors are able to determine, this is the first instance of a primary 
varix of the renal vein to be pul on record. An examination of the available 
medical literature from 1SS7 to date under appropriate headings (varices and 
kidney varices, aneurysm and blood supply) reveals no reference to a previously 
reported case. 

Although the pathologic process most closely related to the lesion present in 
this case would seem to be a varix of the renal vein secondary to a renal arterio¬ 
venous fistula, in this type of lesion there is a moderate-sized iionsaccular dilata¬ 
tion of the renal vein proximal to the site of the fistula. Careful examination at 
surgery showed no evidenee of an abnormal eommunicalion between the artery 
and the vein. Tlio ca.se reported here was clearly a varix of the renal vein which 
developed indepeiidently of any other pathologic lesion. The sacculation was 
in the renal vein, just proximal to the kidney, and it extended into the renal sub¬ 
stance, where the effects of its pressure accounted for the deformity of the pelvis 
evident in the pyologiam (fig. 1). The renal artery in our case was normal, and 
in cases of arteriovenous fistulas the dilatations of the renal vein are always 
between the fistula and the vena cava. 

The etiology in the recoixlcd case is obscure. Careful questioning of the 
patient elicited no history of trauma. The close chronologic relationship between 
delivery and development of symptoms with the appearance of the mass suggests 
a possible etiologic relationship, but nothing in tlic history or findings supports 
the theoiy. It is quite possible, moreover, that the mass had been present for 
some time and had not been noticed by the patient because of the abdominal 
enlargement due to pregnancy. 

The symptoms in this case were entirely referable to the gastro-intestinal tract, 
and on the basis of the histoiy the diagnosis of cholecystitis with cholelithiasis 
appeared warranted. It seems doubtful that the picture in this case is typical, 
or that the diagnosis of renal varix can be made before operation. 

The position of the renal varix as revealed at surgery was such that pressure on 
the renal artery must have occurred, but there were no variations of any conse¬ 
quence from the level (125/80) noted when she was first examined. 

susnuRY 

We record here a case which we believe to be the first reported case of a varix 
of the renal vein. 
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UNCROSSED DOUBLE URETER WITH RARE INTRAVESICAL 
ORIFICE RELATIONSHIP: CASE REPORT WITH REVIEW 

OF LITEILVrURE 

ANTHONY J. LUND 

Ill complete ureteral duplication there its utsually trontal cro.s:sing of the uretens 
before their termination in the bladder. This crossing commonly occurs a 
short distance below the pelvis of the kidney and again near the bladder (Braasch 
and Hager). The ureter from the uiiper or superior pelvis then enters the 
bladder medial and inferior to that draining the lower or caudal half of the 
double kidnej'. The lollowing case report reveals e.xceiitions to lioth of these 
rules; namely, lack of cro.ssing and intravesical opening of the ureter from the 
upper half of the double kidney cranial to that of the other ureter. This latter 
intravesical relationship of ureteral orifice to ureteral orifice is sometimes referred 
to as “Weigert-R. Aleyer Law”, because it occurs so consistently (Meyer). 

c.vst: HKcoirr 

L. H., a white woman, aged 39, was admitted to the Dee Memorial Hospital, 
Ogden, Utah, on October 17, lO-iO, because of pain in the right flank. The 
patient stated that the pain had been intermittent for 3 or -1 years, was noted 
especially after eating, and was aggravated hy walking. 

The past medical history revealed that the patient had had rheumatic fever 
as a child, followed by rheumatic heart disease. 

Physical e.xamination presented a well develoi)ed obese female. By percu.ssion 
the heart was found to be enlargetl .slightly to the left of the midclavicular line. 
No arrh\dhmia and no murmurs were noted. Tenderness was elicited over the 
right flank region. 

Several urinah'ses were reported as negative. Other laboratory e.x'aminations, 
including complete blood count, hematocrit, sedimentation rate, blood chole¬ 
sterol, blood urea nitrogen, and blood uric acid were all reported as within 
normal limits. The electrocardiogram showed left axis deviation and cardiac 
hypertrophy. A gallbladder series showed a nonfunctioning gallbladder and a 
presumptive diagno.sis of chronic cholecystitis was made. Cholecystectomy 
was then done, followed b}' the pathologist’s examination of the excised tissue, 
who submitted a diagnosis of chrojiic fibrous cholecystitis. The postoperative 
course was uneventful and a follow-ui) examination 0 months after discharge 
revealed that the patient was free from flank pain. 

Prior to surgeiy a cystoscopj’’ revealed two ureteral orifices on the left, with 
one opening -I to 5 mm. superior and slightly medial to the lateral opening (fig. 
1). Retrograde pyelography was performed and the patient was found to have 
complete duplication of the ureter, with no frontal crossing on the left side. 
The ureter from the upper kidney was noted to enter the bladder cranial to the 
normal ureter and slightly medial to it (figis. 2 and 3, -1). Ihc urine from each 
was clear and the urinab'ses were reported as negative. The right pyelogram 
appeared within the limits of normal, except for mild nephroptosis. 
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KTIOLOCY 

Befoie a discussion can be made as to the iiatiiic of tlio development of the^ 
anomalies a comprohciibion of the embryology of the ureter is essential, lids 
subject has been dealt with extensively clsewheic (Chwalla; Felix; Hawthorne; 
Mortz; Meyer; Pohimau) and only a brief recapitulation u'ill bo given hero. 

About the 5 mra. stage of growth of the embryo there appears a ureteral bud 
on the medial tloi'sal side of the wolllian duct. Iheie is then noted a lateral 
migration of the bud to the lateral side of this duct. 3. he movement of the bud 
is also somewhat eaudalward, bringing its inferior portion adjacent to the lateral 


Orifice of areter from acipeinoi- 



Fia. 1. Arliat'a conception (after personaby examining bladder with cyatoscope) of 
location and relationship of uictcral orifices. 

wall of the bladder. Dilatation of the common end portion ocems (about 10 
mm.) producing two openings into the bladder, instead of the single wolffian duct. 
A common septum then exists between the oiifices. Chwalla teims the caudal 
end of this septum a spur. The spur furiows and further sepaiates the ureter 
from the wolffian duct. For a shoit time the opening of the wolffian duet lies 
medial and cranial to the uieteial aniage (12 mm. stage). This period is short 
and soon the wolffian duct migrates caudally to a position medial, but inferior, 
to the ureteral orifice. The oaudo-medial movement continues until the final 
stage when the ducts terminate side by side in the posterior urethra, as the 
ejaculatory ducts of the male, and in the vestibule of the female as Gartner’s 
ducts. During this development, due to the lapid growth of the bladder, the 
ureteral orifices are drawn cranially and laterally. It is generally agieed that a 
trigone is formed from the wolffian epithelium, hformaily, according to IVIcyer, 
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parcel to other parts of the bhukler. It is not beyond eomprehension to conceive 
ot the early medial orilice being caught in a wave of proliferation and pushed 



Fig. 4. Four diatjrains illustniliii^ development of a kidney with divided pelvis and 
double ureter. The ligure siunvs wiiy ureters eross and wliy upper pelvis and ureter drain 
into lower vesic.al orifice, while lower pelvis ainl ureter ilraiii into upper vesical orifice. I, 
Double ureter starts from wollfiaa duet either a} as two separate anlagen b and c) or us an 
original single anlage showing a jn'ccocious braiiehiiig which reseml)les a double anlage. 
II, Through e.xpulsion of lateral portion of allantois, lower wolHian duct becomes dilated 
and lower ureter c) is first to reach allantois. Wolliian duct «), carrying Ujiper ureter b) 
with it, shifts with urogenital sinus in a downward direction, between allantois and rectum, 
as shown by arrows, until second ureter b) also becomes implanted in bladder, but farther 
down and more mesiallj' than first, c). ill. We here see a continuation of same process of 
advance of woiffiun duct with a greater separation of duct from ureter. IV, woldiau duct 
continues to travel downward with advance of urogenital sinus and rmallv becomes per¬ 
manently lodged at neck of bhulder «) in mule; in female it continues still fartlier down. 
Last picture represents final arrangement, as seen in adult. Note that original order, a, 
b, c, as shown in first picture, is now rever.sed to c, b ,«, at bladder.” (.After Kellj’’ and Bur- 
nam, Diticaiscs of the Kiitnei/is, Ureters and liUiddcr, New York: D. Appleton & Co.; from 
Cabot’s Modern Uroluijij. Phihuiclpliia: Leu «fc Febiger, 1030.) 

slightly cranial to the lateral orifice, I'et remaining within the confines of the 
trigone. 
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Ihe explanalion of the noting of double luetei-a becomes bimphficd ulien 
one reahzes Hut l!ii» tiosbing u only frontal (Meyei) Hawthorne dcsciibed 
two contiibutmg factovb Since the ureter to the superior pelvis loachts the 
bladder at a 1 iter stage, its opening is in a more caudal and medial location 
'Ihib fietpicntlj pioduccb a crosaiiig just above the opening into the bladdei By 
the b ime token, if the ureteral outlets he in about the same traubceise position, 
or c\cii cianial, crossing will be unlikely at this location The othei factoi, and 
a more likely one, is tiiat the lower meter is moic icdundant, causing a loop oi 
loops of this uietei to cioss m fiont of the other Iledundancy and dilatation 
may be caused by obstuictioii and infection, as well as being of congenital 
origin (llciman) Conceivably then, the absence of icdimdaiicy by whatexei 
cause ma> icsult m a double uictci without fioutal crossing 

That icdundancy is impoitaut m creating ciossing has been show n clinically in 
the case desciibed above During cjstoscopy the catheter leading to tlie upper 
kidney pelvis was pushed uiiwaui A film was then taken and a ciossing of the 
ureters is seen (fig 3, B) 

Braasch states Ih it m some instances where there is apparent crossing the 
inseition of a cathetei will sopaiate the two ureteis and ciossing will not evist 
That embijologital development mduences tlie sight of ciossing is suggested by 
Wcigert Ho noted that completely duplicated uretcis, crossed where fusion 
occurred on the opposite side 'ihis obseivation was made on 5 cases with 
complete duplication on one side and mcoraplete duplication on the other 

INCIDLNCh 

To date there have been only 2 other cases icpoited which violate the “Wer 
geit-R llojci Law” IMills presented an example on the left side m a colored 
man and Ken an example on the light in a white man Both were found duimg 
pobtmoitem examination The uictei-s fiom the uppei kidney pelvices entered 
the bladdei slightly medial and cianial to the opening of the lovvei uietei in a 
manner simiku to the case dcsciibed above 

Geismgei, Sallcias, Chariici, Braasch, Oiaison and Tandonnet, Boechel and 
Franck, and othei 00111011 , quoted by Stoeckel have presented cases of uuciossed 
double uietei Were these case icpoits to represent the total incidence of this 
anomaly, it should be considered laie However, Mertz leviewed a senes of 
cases of uietoral duplication, in 13 there was specihe mention of no ciossing 
One hundred foity-five cases of complete ureteial duplication were collected, 
making an incidence of approximately 9 pei cent, which would suggest that the 
presence of unciossed ureteis m complete duplication is not rare Unfoi tunately 
Meitz was unable to lufoim the author of this paper which 13 of the 145 case 
reports were examples of uncrossed ureters so that they could be studied, nor did 
he mention whether they were clinical or postmoitem findings This latter fact 
IS an impoitant one to be considered as postmortem exammation may distort 
the relationship of double ureters 

To substantiate klertz’s work, this wnter (A J L) collected from the litera¬ 
ture 40 case reports of complete duplication of the ureter reported during the 
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years 191G to 1910. Five cases of tlio -10 were found in whicli illustrations of the 
urograms showed absence of crossing and were in living individuals. Xo mention 
was made in each report regarding the lack of crossing of the ureters. In order 
to verit 3 ' the correctness of this observation, each author was written and it was 
concurred that in 3 of the causes crossing did not exist. V’eritication from the 
authors of the other 2 cases could not be had, because the original films had iicen 
destiwed. 

Assuming all 5 to be examples of complete duplication of the ureter without 
frontal crossing, an incidence is noted of about 13 per cent. Disregarding the 
two unverified cases, the incidence would be about S per cent, which compares 
favorablj" with that of ^fertz. It is not the intent of this paper to attempt to 
determine the exact incidence of uncro.ssed ureter in complete duplication; how¬ 
ever, it seems reasonable to state that these findings are evidence that the 
presence of uncrossed ureters are more common than realizcil (in clinical cases) 
and the incidence possibly ranges from 8 to 13 per cent in completelj' duplicated 
ureters. 


CLINICAL sic;N 11-TC.\NCK 

One author states that in some cases one ureter ma}' exert pre.<sure upon the 
other at the site of crossing with resultant stasis (Mertz). If this be true, im- 
ciusscd ureteis are free of this possible c<»mj)lication. Funhemnno, if redun¬ 
dancy is an important factor in causing cro.ssing, one might assume that an un¬ 
crossed ureter is more perfectls' formed, or free of an}' accjuiied lactoj-s, which 
maj' cause redundancy. Meyer takes an opposite view, lie feels that the 
absence of crossing is irrelevant and therefore this anomaly would have no 
more importance than aiy other t%'pc of douiile ureter. 

Clinicall}', the intravesical orifice rc*lationship of double ureters with one 
cranial and medial to the other has little or no significance. 


SU.MMAKY 

A ca.se of complete duplication of the ureter without frontal cro.<sing in which 
the ureter leading to the upper kidney pelvis ojiens cranial to the other ureter is 
presented. 

The absence of frontal crossings is more common than realized (in clinical 
cases) and the incidence probal)l>' ranges from 8 to 13 per cent in coinpletel}' 
duplicated ureters. 

The pre.sence of an intravesical ojjening of the ureter from the upper halt ot a 
double kidney, cranial to that of the other ureter, is an extremel}' rare finding. 
Two other cases have been found in the literature besides the one reported al)ove. 

The etiolog}' and clinical significance of these two anomalies are discussed. 

The author wishes to expre.ss his appreciation for the suggestions and criticisms 
made !>■> Dr. Cleorge M. Fister in the preparation of this paper. 

710 Ecclcs Bkhj., Oyilen, C'lah. 
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3 'eavs 1910 to 19-10. Five oa.^c\s of the -10 were found in wliicli illustralion.s of tlie 
urograms sliowed absence of cro.s.sing and were in living individuals. Xo mention 
was made in each report regarding the lack of ero.-sing of the ureters. In order 
to verity the correctne.ss of this oh.'^ervation, each author was written and it was 
concurred that in 3 of the ca.-^es cros.sing did not e.\i.st. \'erification from the 
authors oi the other 2 ca.ses could not he had, hecau.se the original films had heen 


destroyed. 

Assuming all 5 to be e.\amplcs of complete duplication of the ureter without 
frontal crossing, an incitlence is noted of about 13 per cent. Disregarding the 
two unverified cases, the incidence would be about 8 per cent, whicli comjjares 
favorably witli that of Mertz. It is not the intent of this paper to attempt to 
determine the e.\act incidence of uncrossed ureter in complete duplication; liow- 
ever, it seems ren.-^onable to state that the.-e findings are evidence that the 
presence of uncro.ssed ureters are more conunon than realizetl (in clinical ca.-'cs) 
and the incidence po.ssibly ranges from S to 13 j)er cent in completel}' du|)licatod 
ureters. 


CLINICAL SKLN’IFICANCK 

One author states that in some ca.-es one ureter may e.xert jne.ssure upon the 
other at the site of ciu-ssing with resultant stasis (.Mertz). If this be true, un¬ 
crossed ureteis are free of this po.-sihle complication. Furthermore, if redun¬ 
dancy is an important factor in causing cro.-sing, one might as.-ume that an un¬ 
crossed ureter is more perfectly fonuf'd, or free of any acquired factors, which 
may cause redundancy. Meyer takes an opposite view. lie feels that the 
absence of crossing is irrelevant and therefore this anomaly would have no 
more importance than any other type of double ureter. 

Clinically, the intrave.sical orifice relationship of double ureters with one 
cranial and medial to the oth(*r has little or no signilicanci'. 


.SI'.M.MAUY 


A case of complete duplication of the ureter without frontal ero.-^.-iing in which 
the ureter leading to the upper kidney pelvis opens cranial to the other ureter is 
pre.-ented. 

The absence of frontal cro.-^sings is more common than realized (in clinical 
cases) and the incidence j)robably ranges from S to 13 per cent in completely 
duplicated ureters. 

The pre.sence of an intravesical opening of the ureter from the upper halt ol a 
double kidney, cranial to that of the other ureter, is an e.xtremely rare finding. 
Two other cases have been found in the literature besides the one reported above. 

Tlie etiology and clinical significance of the.se two anomalies are discu.-sed. 

The author wishes to e.\'prc*.ss his appreciation for the suggest ions and criticisms 
made by Dr. (leorge M. Fister in the preparation of this paper. 

710 Ecclrs Oyden, Utah. 
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lbs m 1927, conbistmg of heavy metals and arsemcals m large doses, according 
to his btatemont Ho adniiUcd frequent uidulgcnce m alcoholic drinks 
The patient did not appear acutely ill Pupils were regular and reacted to 
light and accommodation Nose and ears were normal Teeth were in good 
condition There was no tremor of the tongue Chest was lesonant through¬ 
out No lales were heard Heait was of noimai size There were no changes 
in rate or ihythm oi sounds The abdomen was distended with fluid The 
h%er was palpiblc below the right costal maigin The spleen was enlarged 
No lesions of the genitalia were present There were no abnormalities of size or 
of motion of the extremities The reflexes were physiological Tempeiatme 
was norma! 

Urinalysis, specific gnivity. 1 012, leaction, acid, albumin, 1 plus, no sugar, 
blood or casts, many leukocytes, icd blood cells, 3,300,000, white blood cells, 
7,600, hemoglobin, 57 per cent, small mononuclcais, 35, transitionals, 2, eosino- 
philes 4, neutrophilcs 00, total protein nitrogen 30 mg per cent, blood Wasser- 
mann was negatne, spinal fluid was negative, abdominal fluid showed no growth 
aftci 3 days, phthalein test, fiist half-hour 10 per cent, second half-houi 15 per 
cent, second hour 30 pei cent 

.Vn iiitiavcnous uiogiam levealed a good concentration of the dye m both 
kidneys after 5 minutes Mi x-iay of the lungs showed no evidence of pulmo¬ 
nary 01 pleural disease 

Cystoscopy ro\ oaled no ibnoimahties 

Examination of the gillbladdei aftei oial administration of the dye failed to 
show outline of the gallbladdci The gallb! idder could not be visualized, prob¬ 
ably because of pooi cxcietion of the dye by the liver 
Paiacentesis of the .ibdomen lexealed 3,000 ce of deal amber fluid While 
on the medical waid it was iioccssaiy to peifoim paracentesis eiery 3 weeks 
Meicuiial diuretics had little clTcct during this last admission 
On Febixiaiy If, 1941 a right ncphiectomy and anastomosis of the right 
kidney pelvis to the peritoneum wcie peiformcd The light kidney w as exposed 
The pedicle was clamped, cut, and ligated with No 2 chromic catgut ligatures 
The pelvis w as then tiimmed fiom the kidney It w as anastomosed to the per¬ 
itoneal guttei along side of the ascending colon This site was chosen with the 
view that the peristalsis of the colon w ould tend to keep the anastomotic opening 
swept free Intestinal catgut sutures were used in the anastomosis A circular 
opening about 2 cm in diametei was made in the peiitoneum Intenupted 
black silk sutuies weie used in the outer layers The wound was closed w ith one 
cigarette drain to the site of the kidney pedicle The wound w as closed in layers 
of No 2 chiomio catgut and silk woim stay sutures 
The patient’s condition was satisfactory following operation However in¬ 
fection developed at the w ound site m a few days The bladder output mcreLed 
to an average of 1300 cc in 24 horns The voided urine was cloudy, dark amber, 
and contained albumin The wound infection cleared up After 3 weeles the’ 
bladder output fell to the usual preoperative quantity of 400 to 000 cc The 
abdomen again began to fill with fluid 
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The bladder was Hushed 3 limes with I-IDOO alUaline meeuric eyimide sohi- 
tioa and 3 times witii sterile normal saline. A ureteral eathet(*r was passed up 
the anastomosed ureter. The catheter tip encountered obstruction at the .site 
of the anastomosis. The wound was reopened. 'I'ln' ureter and i)elvis weie in 
good condition. Ihe opening was toiuul to lie liloeked liy adherent omentum 
and adhesions to the wall of the a.sc(‘nding colon. A.scitie fluid (3000 cc) was 
evacuated. The omentum aiul adhesions were cleared from the anastomosis. 
The wound ivas elosed as on previous ocea.-'ion. Drainage* continued .satis¬ 
factorily into the iiladder for one week aiul again ceased. Eleven days after the 
second operation the bladder was treated as before. .V urcderal catheter passed 
readily into the peritoneal cavity, and clear amber fluid ( llitJO cc) was withdrawn. 

We concluded that the ureter was remaining patent but that the site of the 
anastomosis was wrong, 'riie a.ssumption that the peristalsis of the colon would 
tend to keep the opening clear and that the om(*ntum would not interfere was 
WTong. The drainage was intermittent for the next two weeks. 

On April 17, 1941 the wound was again reo])ened. It was moderately fibrotie 
over the ureteral opening. The ureter was freed. The fibrotie end was exci.setl 
and .split. A new peritoneal tinastomosis was made directly iichiud the lower 
part of the right rectus muscle. The split ends of tlie ureter were sutured with 
fine intestinal catgut. The wound was clo.-ed in layers. 

The patient recovered rai)idly. The anastomosis continued to function satis¬ 
factorily. lie was purposely held in the ho.spilal until December 17, 1941. 
The vesical output averaged 1300 to loOO cc per 24 hums. .Vseite.s lias not oc¬ 
curred. During the past 7 years he gained in weight aiul strength and worked 
satisfactorily as a steward on army transports during the war. 

Figure 1 shows a profile of the patient before and after the last operation. 
The photograph of the .x-ray film shows the retrograde injection of Diodrast 
in the transplanted ureter shortly before his rlischarge from the hospital (fig. 2). 

The patient has continued to report to the hospital for observation up to the 
present time (fig. 3). lie was recently admitted to the hospital liecanse of ilia- 
betes mellitus. This condition is under outpatient treatment at the iJiesent 
time. He has had no recurrence of ascites to date. 

The following abstracts were on patients with more advanced disease. The 
outlook was not so favorable as with the first patient. 

The autopsies reveal the character of healing obtained. 

The following patient died as a result of peritonitis, which must be attributed 
to faulty technique. 

Register Ho. 1113()0, a white man, aged 55, entered the hospital February 10, 
1943 on the medical service complaining of swelling of the stomach, legs anti of 
hernia. He stated he had been well e.xcept for the last G years when he had been 
troubled by hemorrhoids, 'fliree weeks ago he began having gas over the stom¬ 
ach, constipation, and dark bloody stools, for the past 11 weeks there had 
been marked swelling of the legs and the abdomen. I his had produced shortness 
of breath. Five days prior to admission he was compelled to stop work. lie 
lost aborrt 18 poutrds in the last few weeks prior to admissioir attd his appetite 
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was poor. He had been accustomed to taldng about 3 drinks of spiritous liquor 
about 3 times a week and about 6 or 7 glasses of beer a week. Family history 
had no bearing. He denied all previous illnesses, operations, and venereal disease. 



34 


CIIAULES KKUGUtiOX 


The patient was poorly nourished, and slightly dyspneie. IIo had marUeii 
abdominal enlargement; the skin was dry; mucous membranes were pale; no 
lymphatic enlargement; pupils were round and reacted to light; he wasedentuhnjs; 
the heart appeared to bo displaccil upward to the left; the rate was 81 per minute 
and regular; the diaphragm was ilisphiced upward; the lungs were resonant with 
a few crackling rales; the abdomen was markedly distended with fluid; the skin 
was tight; there was a left indirect inguinal hernia; there was marked pitting 
edema of both legs; the reflexes were physiological; external hemorrhoids were 
present; the prostate was slightly enlarged. I'he blood pre-^sure was 118/80; 
total protein 7.0 per cent; A-0 ratio, total albumin 1 per cent, globulin 0 per cent; 
Wassermann is I plus; Kahn negative; the blood picture .'•bowed: -1,100,000 red 
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blood cells, 8300 white blood cells, 10 gm. hemoglobin, 2-1 i)er cent lymphocytes, 
7 per cent transitionals, 2 per cent eosinophiles, 00 per cent neutroijhiles; blood 
nonprotein nitrogen 38 mg. per cent; urinalysis acid; no svigar; 1.027 specific 
gravity. 

A paracentesis of the abdomen was done; no malignant cells were found. Cell 
count revealed 309 red blood c-ells per cubic millimeter; 15 white blood cells, 
A gastro-intestinal scries showed no evidence of organic disease of the stomach 
or duodenum; there was no evidence of metastasis of the lungs or ribs. OV 
liters of fluid were removed at the lirsl paracentesis February 11, 1913; 11,000 
cc were removed March 5. An intravenous pyelogram on iMay 10, 1943 
showed fair renal function of both kidneys. 

iVIay 2-1, 1943, because of the poor prognosis an exploratory laporatomy was 
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performed. This roveaied marked cirrhosis of the liver. A left nephrectomy mas 
performed. Tiio left ureter mas brought formard and anastomosed directly 
behind the left lower rectus to the peritoneal cavity, AXo. 7F Vinelycne plastic 
catheter was passed through the ureter and down to the bladder withtheidea 
of drawing it on out the uiethra. The omentum was sutured away from this 
anastomosis. One cigarette drain was placed iu the kidney pedicle. It is noted 
that the liver was about one-third the norma! size and of orange-yellow and nod¬ 
ular throughout. 

He was not considered a good subject for surgical treatment. He e,\pired on 
May 27, 1943, 3 days following operation, of general peritonitis. 



Fiounu 4 


It is believed that the change in technique of ])assing the ureteral catheter 
from the peritoneal side to the bladder was faulty although this rvas drawn out 
tlu'ough the bladder immediately after the return of the patient to his bed. It 
was found at autopsy tiuit urine had apparently mn up this catheter from the 
bladder to the peritoneal cavity, during time of removal to the ward. This 
appeared to bo the source of the peritonitis. A urethral catheter was placed in 
the bladder at the time the urethral catheter was withdrawn through the ureter. 

The autopsy afforded an opportunity to study the healing of the anastomosis 
(fig- 4). 

Register No. 176483, a white man, aged 61, was transferred to this service 
from the medical service on February 26, 1947 for a palliative operation for his 
ascites. He had advanced cirrhosis of the liver of Laennee’s type. There were 
varices of the esophagus. Exploratory operation revealed the liver to be about 
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one-third the usual size. The spleen was moderately enlaiTfed, 'I'Ih* liv(‘r was 
nodular and orange-yellow eolor. The abdomen was (died with aseitic fluid. 

As a palliative measure the left kitlney was removed. The ureter of this kid¬ 
ney was then anastomosed to the peritoneal cavity. The i)atient’s alxhanen re¬ 
mained flat. The operation was .suece.->sful in relieving the a.seite.s. The wound 
healed per primani. 

Dui'ing the last week of illne.ss there were repeated hcmfjrrhages from the var¬ 
ices about the lower end of the esoi)hagus. lie vomited blood and pas>ed large 
amounts per bowel, lie received tran^fu.sions of blood and infusions of glu¬ 
cose. The abilomen remained flat since the operation. 

Patient died at 1:22 p.m. on April 2, UM7. The primary cau.<e of d(‘ath was 
cirrhosis of the liver. The contributory cause of death was consiilered to be 
hemorrhage from the engorged veins about the e.st)phagus. 

Autop.sy showed no peritoneal reaction. The abdoiiK'n was free of fluid. The 
anastomosis was patent and healing .>^ati.sfactorily. 

Register Xo. 153280, a white man, aged t-f, was admitted to the hospital 
July 27, 19-15 with complaint of enlargtal abdomen and .-^welling of the knees, 
ankles and scrotum. He had diflicultj- in breathing. He dated the suilden 
swelling of the abdomen from June I, 19-15, following which the ankles and knees 
and then the scrotum became awollen. He consulted a physician June 8, 1915. 
He stated that a paracentesis had been performed and about a gallon of fluid 
had been removed. He stated he was tappcil 5 times within 31 days. The 
swelling recurred. 

He admitted drinking about 2 to 3 (luarts of litiuor per 21 hours. He stated 
he did not eat while ashore when drinking. Tlte.-^e were the first .symptoms of 
this character he had noticed. He believed he had consumed 2 or 3 (piarts of 
whiskey a day for the past 25 years. He smoked one pack of cigarettes a day; 
no other drugs. His mother had died of ]meumonia; his father from an acciilent. 
His last tropical service was in 1913 in New Ctdedonia. He had a broken left 
elbow; had metal fragments back of right shoulder in 19-12 and a burn of the 
right leg. He denied veneral disease for the past 20 years. 

Phj'sical examination showed no abnormalities about the head. Hearing was 


fair. The teeth were in poor shape. 


The chest was resonant; no adventitious 


sounds were heard. The abdomen was distended and had a percussion wave. 


There Avas no complaint of the intestinal tract. The scrotum was edematous. 
He had no urinaiy complaints. Extremities revealed a moderate amount of 
edema; no palpable tlisease per rectum; the back was normal; the blood pres.sure 
was 100/60; the weight was 200 pounds; refle.xes were normal; sedimentation rate 
was 23 mm. in 1 hour; the ascetic fluid revealed no abnormal cells; blood non¬ 


protein nitrogen was 33 mg. jjer cent; Mazzini and Kahn were negative; plasma 
protein 0.2 gm. per cent; icteric inde.x was 12; urinalysis was acid; there was no 
albumin and no sugar; a few urates per high power field; the blood picture showed 


3,900,000 red blood cells, 12,200 white blood cells; hemoglobin 12 gm.; 10 per 
cent lymphocytes; 0 per cent monocytes; 4 per cent eosinophiles; 72 per cent 
neutrophilcs; 2 per cent bands; the culture of ascitic fluid was negative; there 
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was a negative teplialiii flocLulation, cultuie foi tuboiculosis fiom the fluid was 
negative, the AG latio w.is 2 5 per cent albumin to 2 85 globulin 
The clinical diagnosis was cnihosis of the livci, atiophic type, with portal ob- 
stiuction and iscitcs 

Intia\enous pjelogiam icvealcd fair function of both kidneys He lequired 
a paracentesis of the abdomen e\eiy 7 days At each occasion about 27 pounds 
of stiaw-coloied fluid weie lemoced. 

On January IS, 191b a palhatice opeiation was peifoimed to lelieve the lecui- 
ring ascites The h\ei was about one-thud noimil size It was typical of 
Laenncc’s type of cirrhosis Tlic spleen was fused to the paiietal wall The 
left kidney was exposed Abei lant vessels at the uppei pole w cie clamped and li¬ 
gated, following which the renal vessels weie doubtly ligated The kidney was 
remoc ed and the pcl\ is w as anastomosed to the peritoneal cavity dnectly behind 
the sheath of the left lectus A vit illium tube was placed m the opening of the 
urotei and pehis of the kidney to maintain the pitenoy The peiitoneal cavity 
was clo'sed with inteiiuptcd chiomic catgut The walls weie closed with black 
silk staj sutuies One lubbei tube diain was sutnied m the abdominal cavity 
at the uppei end of the wound A Penioso diain was placed in the left kidney 
pedicle and the skin was closed with silk The hemoiihage was slight, no shock 
The patient maintained a good rccoveiy fiom the opeiation Paiacentesis 
was neccssaiy on foui occasions following the opeiation Januaiy 28, hlaich 1, 
Maich 18, and Maich 27 This was believed duo to an abscess which developed 
at the site of implantation This abscess was mci=ed and diamecl The patient 
had no senuptoras following this pioceduie 
He letuined to woik April 29,194G m a saloon Epididj'mitis which developed 
on the left side lesulted in atiophy of the testicle It is behe\ed that the clamp¬ 
ing of the speimatic xessel on this side was partially responsible for the atrophy 
He felt well and gamed consideiable weight and had put on a laige amount of 
subentaneous fat 

The pitient le enteied the hospital November 17, 1946, stating that he had 
been at home completely anuric foi the past 5 days He was lethargic, had head¬ 
aches Catheteiization levealed the bladdei to be empty of mine He admit¬ 
ted that he had been w oilving at night m a saloon and that he had not taken any 
fluids He denied any letuin to his diinlung habits 

Catheterization w as perfoimed Tw o 6 F catheters passed leadily to the light 
kidney level About 40 cc thick cloudy mine weie obtained An \-iay film 
did not leveal any obstiuotive calculi 
The blood nonpiotem nitrogen was reported as 36 mg pei cent 
Following oatheteiization he left the hospital against ad\ice He lepoited 
back to the hospital December 3, 1946, stating that he was feeling all right and 
voiding well B pioteus was cultured fiom the mine He had never required 
paracentesis since Ins time of hospitalization and operation in Januaiy 1946 
It is believed that his ahydiia, together with some abdominal piessuie, was 
responsible for the acute obstiuction to the lemaming nght kidney 
He returned to the hospital Decembei 24, 1946 At this time there w as evi- 



3S 


CilAItLKS KKUGU.SO.V 


deuce of gastro-iutcaliiuil hernorrluiKes from varices of tiie (>s()j)lia|;us. The 
bleeding continued. He lap.'cd into coma. About SO cc of cloudy urine wa.s 
obtained from the right kidney j)elvi.s. Tlio blood nonprotein nitioge/i ro.'O to 
150 mg. per cent. The patiei\t continued to bleed from tin* mouth and pa.^.sed 
a large amount of blood from the rectum. He expired .January 1, 1917. 

The operation he had received was succe.<<ful in relieving tlie a.<cite.s. The 
cirrhotic coiulition of the liver was progre.■^sive. 'I'he cau.<e of death was hemor¬ 
rhage from the ga.stro-intestinal tract. 

Register Xo. 1781-1(5, a white man, age (52, was first admitted to the medical 
service in .January 1917 with symptoms of cirrhosis of the liver, ji.-^cites, arteri- 
o.sclerotic heart di.^ease, with auricular fibrillation. He also liad a eystadenoma 
of the thyroid. Exploratoiy laj)arotomy nwealed a cirrhotic liver. 

A vitallium tube was used to anasiorno.-e the peritoneal cavity to the abdom¬ 
inal wall in order to secure drainage of the a.-citic (luiil. This relieved the pa¬ 
tient for a short time. Then, tor reasons which were not discernilile, the as¬ 
cites returned. He re-entered the hospital Ajiril 1, 1917. 

On iMay 14, 1947 he received an anastomosis of the left renal pelvis to the 
peritoneal cavity. It was found that the vitallium tube, formerly jilacctl as a 
connection between the peritoneal cavity and the tis,-,ues of the abdominal wall, 
had slipped back into the peritoneal cavity where it was hanging free by its at¬ 
tached black silk suture. Considerable librosis was found around I he lt*fl kidney 
at the time of operation. The patient made an uneventful recovery. Ho was 
considered a poor surgical risk at the time of openition. 

This patient received crude liver extract by vein before and after operation. 
He appeared to have responded well to this treatment, 'fhe tulministralion was 
carried on 3 times a week. Crude liver extract (20 cc) was injected intraven¬ 
ously into 500 cc of saline and allowed to drip slowly by vein. 

The patient’s total protein before operation was (5.3, albumin 4.1, globulin 2.2. 
Total protein in ascitic fluid was 4 per cent. In .July 1947, as a follow-up, the 
total protein in the blood plasma was (5.7, albumin 2.(5, globtilin 2.1. 

coNX'rxsio.v 

These case histories have been pre.sented with a view of showing that it is 
feasible to obtain relief from ascites by anastomosing the ureter to the peritoneal 
cavity. The selection of cases depends upon the degree of cirrhosis. If the 
patient is nearing complete hepatic insuflicicncy, no operation is tolerated well. 

The techniciue is simple. Nephrectomy and sacrifice of the kidney are the 
major parts. The passage of a ureteral catheter after about 10 to 12 days is 
advisable in most instances, after irrigation of the bladder with an antiseptic 
followed bj"^ sterile water or saline. The operation is of palliative nature only to 
relieve the patient of the accumulation of fluid. 

The last patient to receive this operation is being treated by the intravenous 
use of liver extract according to the method outlined by Labby. I believe that 
accessory treatment of this character will become standard practice as it is nec- 
cessaiy to maintain the liver function. 
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The (lUCbtJon natiually auses that a toiifeicleiable amount of protein is diawn 
off tlirougli tito bladdei. Among theiasos that ue iiavo chethed befoie and after 
opciatiou, the opeiation does not api>eai to ha\e alteied the plasma protein to 
any gieat extent The protein ninth is picbonl m ascitie fluid probibly is of no 
value to the patient as suth when in solution m the ascitic fluid 
It IS e»->entii! to picpaie tiicso piticntsas noli as possible bcfoio opoiation and 
to continue tieatment foi the cirrhotic disease of the li\ei after opeiation 

Rill JIKCNCLS 
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URETERAL REFIALX IX THE NORMAL CHILD 

II. M. tllUrfOX 

From The Squicr Uroluyicul Clinic and liahics Hospital, Fnibykrian llo'ypilul, Xcw York, 

A. } , 

ihe ciuestioii as to whether ureteral rellux cloe-s or iloe.-i not occur in the normal 
urological tract has receivetl considerable attention and iliscussion in the past. 
However, no definite proof has been olTered on either side of the question. 
In children in particular, the status of ureteral reflux is uncertain. This in¬ 
vestigation was undertaken in an efYort to fitul out if ureteral reflux ditl or did 
not take place in the apparentI 3 ' normal chiUl’s urological tract. 

It has been shown that for the most part the intravesical portion of the 
ureter acts as a very elTective valve, preventing the backflow of any fluid from 
the bladder into the ureter. Gruber in 1928 showed that the e.vcised human 
urinary bladder could be filled to the bunsling point without increa.sing the 
intra-ureteral pressure. In 1920 he illustrateil that in animals, the percentage 
of ureteral reflux varied inversely with the thickness of the bhulder wall, i.e., 
the intramural portion of the ureter. In animals with thin bladder walls, re¬ 
flux occurred up to SO per cent; as animals with thicker blatlder walls were 
used, the incidence decreased toward zero. 

Prather reviewed the literature up to lOTl on the subject and found a wide 
divergence of opinion among leading urologists. Some stated that reflux did 
not ever occur in the tiormal tract. At least one authority stated that it did 
occur. Campbell reviewed .'■evoral hundred cystograms done on children because 
of various urological complaints or fimlings. From these he concluded that 
reflux did not occur in the normal child’s urological tract. 


IXiUIfMKNT .VXD MKTIIOD 

The e(iuii)ment necc.-sary to do the cystograms was simple and consisted 
of a 50 cc Liter syringe with a loo.se, easily moved cylinder. A selection of 
rubber urethral catheters and a .sup{)ly of 1 per cent sodium iodide or other 
suitable radio-opatpie medium completed the .se t up. 

The method of doing the cystognun was etiiuilly simple. Xo tinesthcsia, 
local or general, was used, .Vfter the genitalia were cletined, tut appropriate 
sized rubber urethral catheter was inserted and all the urine drained from 
the bladder. The radio-opatiue sohition was then injected with the 50 cc 
syringe until the back pressure was sufficient to cause the plunger of the s^'ringe 
to move backwards. Tlie .x-rays were taken at this point; one or more an¬ 
terior-posterior films being exposed, being sure that the film included the kidney 
region. In about one-half the case.s, the catheter was removed before taking 
the x-ray. Cystometric tleterminations were done on 12 cases to check the 
bladder capacity. .Vlrnost identical results w(;re obtained by both methods. 

■10 
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Tabli: I. Summari/ of cysiographic Jindiiuj^ on 43 children with no urinary complaints or 

signs 


A. 39 children—negative findings. 
13. 1 children—positive findings. 


CUAST ^0. 

\CE 

iCX 

UEASOS rOR ADUISSION TO 
HOSPITAL 

OSTOCKAU 

SG45o3 

10 wks. 

M 

Feeding problem 
? Idiocy 

Small diverticulum on left side 
dome of bladder 

G05011 

10 yrs. 

1 

1 

Left cryptorchidism 
(only undcscendod 
testicle in bcrics) 

Two fair sized diverticula, one 
just above either ureteral ori¬ 
fice 

SlG3o7 

13 mos. 

! 

M 

Upper respiratory in¬ 
fection 

llcliux up rt. ureter filling pelvis, 
outline of bladder, ureter and 
pelvis normal 

S915S0 

16 mos. 

F 

Inguinal hernia 

lleflux up rt. ureter filling pelvis; 
outline of bladder, ureter and 
pelvis normal 



Fig. 1. *4, c\stogram on 10 year old boy, shouing bilateial diverticula of bladder. B 
cjstogram on 13 month old boy, showing reflux up right ureter. (Outlines have been 
added for sake of clarity ) 


MATERIAL 

Forty-thiee children were selected of both sexes and varying ages up to 
12 years These children had no urological complaints or findings, and in 
all the urine nas negative. These patients had been admitted to the hospital 
for various reasons such as fractures, swallowed foreign bodies, burns, etc. 
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The cydtograms were done alter the children had recovered and were alioufc 
ready to go home. 

iu:si;iyr.s 

From the -13 cystograms done on children without urological complaints 
or findings, 2 cases of ureteral reflux and 2 cases of unsusiiected bladder di¬ 
verticula were discovered. The results are summarized in table 1. Figure 
1, -1, shows the case with bilateral diverticula; figure 1, B, one of the children who 
had ureteral reflux. 


DISCUS-SIO.X 


The finding of 2 cases of vesical diverticula was incidental to the main pur¬ 


pose of this investigation and is reporteil as such. However, the child with 
the two diverticula was cystoscoped, and a definite median bar type of ob¬ 
struction was encountered at the bladder neck. Consent could not be ob¬ 
tained to cystoscope the other child who had a diverticulum. 

Of the two children showing ureteral reflux, both were (juite young: one, 
13 months; the other, Id months old. One ciiild was a male; the other a female. 
Both showed reflux on the right side. These two children were not cystoscoped, 
but there were no urinary complaints; the tirine was negative and on x-rai', 
the bladders were normal. -\lso, the ureters and the pelves of the kidneys 
appeared perfectly normal, there being no dilatation, kinking, or other ab¬ 
normality. It is therefore reasonably safe to say that these children had normal 
urological tracts. 

The discrepancy between these findings in the apparentl}' normal urological 
tract and Gruber’s findings can be explained by the fact that Gruber’s experi¬ 
ments were done on excised bladders. In the excised bUulders, only the purely 
mechanical factor of the ureterovesical valve was present. In the living, 
viable bladder, it seems reasonable to assume that the factors of muscle con- 
tractability and irritability might allow ureteral reflux to occur occasionally 
in the normal urological tract. Waring pointetl out this possibility and cited 
a case where antiperistalsis occurred and carried a piece of solid material from 
the bladder into the kidney pelvis. 

In this scries refliLX occurred in 2 cases out of 43, or 4.0 per cent. The true 
incidence of ureteral reflux might even be higher. As pointed out by Graves, 


a cystogram cannot be taken as definite evidence that reflux does not exist 
in any given case. Unless the x-ray caught the opacpie substance while it 
was in the ureter, there would be no evidence of ureteral reflux. 


SUMMiVUY 

Forty-three cystograms were done on children who had no signs or symptoms 
of urinaiy disease. Two of these children showed ureteral reflux; two others 
revealed unsuspected bladder diverticula. 

This investigation shows that ureteral reflux may occur in children who 
have apparently normal urological tracts. 

4 I 0 E. Yandell Blvd., El Paso, Texas 
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PAPILLARY CARCIXO:^IA OF UlIFTER AND BLADDJ^R ARISING 
AFTER XEPIIRECTO.MY FOR TUMOR OF KIDXEY PELVIS' 

MILL'S K. UAILEY, CiriiSTEU A. FORT a.vd IIARlllSOX C. IIARLIX 
From the Dcparlmciit of i'roloijij, Ltiwson V.A. Hospital, Chamblcc, Ga. 

Ihe purpo.se of this puper is to empha.size once again the accepted treatment of 
operable papillary carcinoma of the renal pelvis and to cite a ea.xe in point. The 
group of tumors which arise in the kidnej' pelvis and calyces is (piitc ditferent 
from those arising in the parenchyma and comprises between o and 15 per cent of 
all kidney tumors. iMelicow classified them simply as 1) papillary tumors of 
renal pelvis and 2) nonpapillary tumors of renal pelvis. The i)apillary tumoi-s 
may bo either “benign” papilloma or malignant papillary carcinoma. The 
nonpapillary growths tend towards sciuamous cell metaplasia. Approximately 
75 per cent of pelvic tumors fall in the pai)illary group and about lit) per cent of 
these are of the malignant variety. Discu.<sion will be limited to this 75 per cent. 

The gross and histological picture of both the benign papilloma and papillary 
carcinoma of the pelvis is the same as for corre.si)onding vesical neoplasms. There 
is a distinct tendency to grow slowly but continually into the lumen rather than 
to invade the parenchyma; this tatter occurring, however, with increasing ma¬ 
lignancy. The more benign growth ocem-s in the younger group while the 
infiltrating types occur in the older age group. There is a definite tendency for 
papillary i)elvic tumors to recur in the bladder and ureters, Melicow bclieve.s 
that there may be a neoplastigenie tendency of the entire \irotheruim (ureter, 
bladder, urethra). The terms “auto-transplantation” and “seeding” have also 
been used to describe this phenomenon. Whatever the explanation may be, it 
is generallj' agreed that nephro-urcterectomy with removal of a cuff of bladder 
around the corresponding ureteral orifice, as originally proposed by Waltei-s, 
offers the only reasonable chance again.st recairrence of these tumors. The 
operation may be done in one or two stagc.s, depending on the condition of the pa¬ 
tient. Less radical pro(;edures have proven ineffective in the past, as the follow¬ 
ing case will bear out. Even in the case of the benign papillary growth in the 
kidney pelvis, there arc instances of recurrences in the ureteral stump anti 
bladder at a later date and these recurrences many times are malignant. 


C.VSB URPOUT 

W. F. :M. (R Xo. 725), a 51 year old white man, was admitted to Lawson 
Veterans’ Administration Hospital on October 1-1, 19-iG, complaining of “cramp¬ 
ing pain in the lower abdomen.” A review of old charts revealed that the pa¬ 
tient had been hospitalized from August 29, 1915 to November 20, 19-15 at 
another institution. The patient on admission at that time gave a history of 
hematuria at intervals since November 19-1-1. lie had lost 10-15 pounds in the 

> Published with the permis.sion of tlie Chief Medical Director, Department of IVIcdicinc 
and Surgery, Veterans Administration, who assumes no responsibility for the opinions ex¬ 
pressed or conclusions drawn bj’ the author. 
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previousye:u- uiul also had noticed slight dysuria during the past year. Cystos¬ 
copy done at that time icvealed no evidence of tumor of the bladder but retro¬ 
grade pyelograms showed a typical filling defect in the pelvis of the left kidney 
(fig. 1, .1). Left nephrectomy was peiforraed. Pathological report was a 
malignant papilloma in the left kidney pelvis. Following nephrectomy, the 
patient had deep x-ray tlierapy through three portals for a total of COOO roentgen 
units. 

One month after discharge from the hospital the patient experienced a cramp¬ 
ing pain in the lower abdomen, mainlj' on the left side, constant in character, 
being aggravated by standing and iclicved somewhat after urination. About 
3 months before this admission he had noticed his urine was “dark.” His local 
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physician made a diagnosis of prostate trouble and treated the patient by 
massage. Lately there had been frequency of urination with some burning, also 
nocturia 2 times. Four days before admission the patient had a cystoscopy done 
by his local doctor who told him he had a mass where the left m’eteral orifice was 
situated and he was advised to come to the hospital. 

The remainder of the history was essentially normal except for a chronic 
spastic colitis which the patient stated began after having bacillary dysentery in 
the tropics in 1919. There had been no weight loss in the past year. 

Temperature, pulse and respiration were normal. The blood pressure was 
124/70. The only positive finding was some generalized tenderness to deep 
pressure over the lower part of the abdomen, particularly on the left side. No 
masses were palpable. A well healed left nephrectomy scar was present rrdtlr no 
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evidence of recvirienee or herniation. Rectal examination revealed an e.'^.sentially 
normal prostate. Urinaly.sis taken on the present admi.s.sion reportcil straw color, 
acid reaction, specific gravity of 1.01.) and 1 plu.s tdhumin, -lo-.oO white blood cells 
per high power field and an occasional red cell, 'fhe nonprotein nitrogen was 30 
mg per cent, the hemoglobin 70 per cent. Cystoscojiy on October 10 revealed a 
pedunculated papillary tumor oA'eiiying the left ureteral orifice. The left 
ureteral orifice could not be visualizetl. 'I'lie ba.'^e of the tumor measured ap¬ 
proximately 1 by 1cm. The biopsy report was infiltrating papillary carcinoma, 
grade III. On October 21 a transurethral resection of the tumor was done and 
the base fulgurated. On November 14 cystoscopy revealed an area of approxi¬ 
mately 1 by 2 cm. in the region of the left ureteral ledge where the tumor had 
been previousl}' removed and its base fulgurated. The area at this time was 
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covered with adherent grayish exudate and was sui rounded by a great deal of 
edema. The patient was sent home on a convalescent leave and was again sub¬ 
jected to cystoscopy December 3. At this time it was determined that the 
majority of the tumor had been removed bj' electrocoagulation. Extending 
from the left orifice were numerous small finger-like projections which were 
diagnosed as tumor. A 5 F catheter was pas.'^ed by the mass for a distance of 
13 cm. and skiodan injected. LTeterograms (fig. i,B) revealed numerous filling 
defects of the left ureter. A diagnosis was made of papillary carcinoma of the 
ureter and bladder. The patient received transfusions and was taken to the 
operating room on January 22 where the ureter and a portion of the bladder 
around the left ureteral orifice were removed. The ureter was somewhat ad¬ 
herent in the upper portion but there appeareil to be no extension of tumorous 
growth into the periureteral tissue nor involvement of the retroperitoneal nodes. 
The ureter, when opened, revealed three distinct areas of papillary carcinoma 
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phib an additional aica in the intramuial poition o' the bladder (fig 2) The 
patient had an uneventful pobtopeiative levovcrj' Ihe wound healed by pri¬ 
mary intention. X-iayb of the cheat levealul some adhcbiona in the left costo- 
phrenit ingle Thcic did not change over a 2 months’ period and weie not 
tiiought to be representative of any pulmonary metastasis X-ray of the long 
bones .ind spine vveie negative for met istasis Pjelograms revealed no involve¬ 
ment of right kidney Cystoscopy showed no evidence of any recuiience of 
tumor of the bladder at the time of this wiitmg 

SUVnUUV V\D CONCLLSIONS 

Tumors arising m the kidnej'' pelvis and calyces compiise between 5 and 15 
per cent of all kidney tumois 

ApproNimatcly 75 per cent of these tumois aie of the papillaiy v ariety and GO 
per cent of tlie'C are of the malign int type 

Papill iry tumors of the kidney' pclv is and calyces have a tendency to “spread” 
along the entire urothchum 

It IS suggested that nephro ureterectomy with removal of a cuff of bladder 
around the corresponding uieteia! orifice oflcrs the best possible chance to pie- 
vent recurrences 

A case m point is presented 
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evidenco of recurrence or herniation. Ueclal exainiiuiLion revealed an e.'^sentially 
normal prostate. Urinaly.si.s taken on the pre.'5ent admis.sion reported straw color, 
acid reaction, specitic gravity of l.Ol.i and I plus albumin, -lo-'oO white blood cells 
per high power field and an occasional red cell. 'I'lie nonprotein nitrogen wa.s 30 
mg per cent, the hemoglobin 70 per cent. Cy^to.•^copy on Octolier 10 revealetl a 
pedunculated papillary tumor overlying the left ureteral orifice. I'he left 
ureteral orifice could not be vi.iualizeil. 'I'he ba>e of the tumor mea.- 5 ured ap- 
pro.ximatelj' 1 by l\ cm. 'I’he biopsy rejiort was infiltrating papillary carcinoma, 
grade III. On October 21 a transurethral re.'cction of the tumor wa.s done and 
the base fulgurated. On Xovember I t cystoscopy revealcil an area of apjnoxi- 
mately 1 by 2 cm. in the region of the left ureteral ledge where the tumor had 
been previously removed and its ba.-e fulgurated, 'i'he area at this time was 



Fig. 2 

covered with adherent grayish exudate and wa.s sui rounded by a great deal of 
edema, 'fhe patient was sent home on a convalc-scent leave and was again sub¬ 
jected to cystoscopy Uecember 3. At this time it was determined that the 
majority of the tumor had been removed by electrocoagulation. Extending 
from the left orifice were numerous small finger-like projections which were 
diagnosed as tumor. A 5 F catheter was passed by the mass for a distance of 
13 cm. and skiodan injected. Ureterograms (tig. I,/I) revealed numerous filling 
defects of the left ureter. A diagno.sis was made of papillary carcinoma of the 
ureter and bladder, 'i’he patient received transfusions and was taken to the 
operating room on January 22 where the ureter and a portion of the bladder 
around the left ureteral orifice were removed. 'I’he ureter was somewhat ad¬ 
herent in the upper portion but there appeared (o be no extension of tumorous 
growth into the periureteral tissue nor involvement of the retroperitoneal nodes. 
The ureter, when opened, revealed three distinct areas of papillary carcinoma 


CYSTITIS nMWIY'SC'MATOS V •I'J 

aiul hypeigljxemiu in (lie etiology of the condition. Of the remaining 32 
cases, B. coli were found in S, while in 24 cases no mention was made of an 
infectious agent. Diabetes mellitus w'as present in G cases. The se.'c distribu¬ 
tion was equally divided, there being 10 males and IG females. The oldest 
case reported was 7G; the youngest 12. Only 10 of the patients presented 
thenrsolvcs for o.vamination because of genito-urinary complaints, and of these, 
three weie cases of benign prostatic hyperplasia. Of the cases diagnosed 
antemortem, five lecovercd and one died. Objective physical findings were 
not suggestive of the proper diagnosis. Hall reported the presence of crepita¬ 
tion of the abdominal wall over the bladder region. This is not mentioned 
in other cases and is suggestive of a spreading type of cystitis emphysematosa. 



Fia. 1. .1, loft rotrogrado pyologram, showing iiorinal upper urinary tract. Surrounding 
dcllatcd bladder is a ring of air shadows. B and C, excretory cystogram. With hlliug of 
bladder by opaque fluid from kidneys, ring of .air is seen to change its position and shape 
with alterations in bladder fluid. 


Lund collected gas from the vesicles covering the wall of the bladder and 
showed that it was carbon dio.xide. The source of the gas is not explained. 
However, the frequent finding of hyperglycemia suggests a changed metabolic 
activity occurring in the muscle of the bladder itself with accumulation of 
carbon dioxide beneath the vesical mucosa. Certainly trauma from urologic 
procedures has not been ruled out as an etiologic factor. However, the absence 
of instrumentation in the case being reported and no mention of catheteriza¬ 
tion in many of the previously reported cases certainly leads one to believe 
that trauma is not a necessary precursor of the disease and perhaps has little 
or nothing to do with its etiology. 


CASE REPORT 

Mrs. E. C., awhile woman, aged 65, case No. 823, was admitted to Michael 
Meagher Hospital May 6 , 1947. The author was called to see her on May 8, 
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1947, because of ciuestionable bladilcr tumor and nonfunetioning left kidney 
discovered by excretory urogram. Her chief complaint was pain in the left 
flank, nausea, and vomiting, of recent duration. Due to previous examina¬ 
tion for the same complaint a month earlier an excretory urogram had been 
requested on present ailmission. The patient was a kiunvn diabetic with gan¬ 
grene affecting the second and third toes of the left foot. She had been told 
she hatl “pus on her kidneys” over a period of 2 to 3 years. 

The blood pressure was 170/110. A large ventral hernia was present. The 
heart sounds were distinct but of poor quality. The temperature was 101 F, 
pulse 110, respiration 20. There was a gangrenous area on the plantar surface 
of the second and third left toes. 

The urine was cloudy, acid in reaction. Specific gravity was 1.013. A 
trace of albumin was present. There was a precipitation of sugar, graded 
3 plus. Tests for diacetic acid and bile were negative. 'I'he hemoglobin was 
88 per cent. The erythrocyte count was 4,440,000 and the leucocytes num¬ 
bered 12,500 per cubic millimeter of blood, with a differential count of 87 neu¬ 
trophils and 13 lymphocytes. The fasting blood sugar determination was 
ISO mg. per 100 cc. blood. 

On a previous admission to the hospital the history and physical fiiulings 
were practically the same. During that hospital stay she had an irregular 
type of temperature curve, the highest point Ijeing 103 F. She received in¬ 
travenous fluids, insulin, and penicillin, with administration of morphine for 
relief of pain. She left the hospital after a short stay. Xo improvement was 
noted in the interim between the previous and present admissions. 

An excretory urogram revealed numerous small air bubbles in the region 
of the bladder. .Vs the different films were examined it was noted that these 
air bubbles changed their [losition according to the amount of filling present 
in the bladder (see fig. 1). A presumptive diagnosis of cystitis emphysematosa 
was made and the patient scheduled for cystoscopy which was easily done 
under local anesthesia. 

Cystoscopic findings were typical of cystitis emphysematosa. There was 
a moderate bas fond present. The entire ve.sical mucosa was rough and shaggy 
looking with areas of cystitis exhibiting a brilliant red appearance. Inter¬ 
spersed among and between these areas were a large number of small, extremely 
thin-walled ve.sicles varying in .size from loss than a millimeter to 5 or G 
mm. in diameter. .Vlthough attached to the mucosa, they were easily movable 
and would rupture with pre.ssure from the instrument, releasing small bubbles 
of gas which rose to the dome of the bladder. The.se vesicles were limited 
to the lower two-thirds of the bladder. Xeithcr ureteral orifice was seen; 
however, blind catheterization in the region of the left orifice resulted in passage 
of the catheter to the left kidney pelvis. The catheter drained well. 

A left retrograde ji^'elogram was done which showed no abnormality of 
that kidney. A cystogram (fig. 1) showed the air bubbles previously described 
which shifted their position according to the amount of dye present in the 
bladder. 

Specimens of urine collected from the bladder and left kidney showed the 
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piLtcntc of m.uij «Into blood tells .V stam revealed raaiij' giam negative bacilli. 
A Liiltuie loiioitcd later showed this oiganisiu to bo E cob The uieteial 
tatliotei was left indwelling fot diamigc 
Treatment consisted of daily bladdei iiiigatioiis, sulamyd, tablets 1, 4 times 
daily, and slieptoinycm 1 gm eveiy 21 lioiiis 
The tempoialuie (piitkly leUnned to noimil. It was planned to lepeat 
tjsfostopy and evahinte the oflecls of ticatmont, but the patient left the hos¬ 
pital without hei physician’s pci mission and did not rctuin foi fuithei e\ani- 
iiiation She died I weelvs later, appaieiitly in diabetic coma, without being 
seen again by the authoi 


COMMIsrs V\D CONCLUSIONS 

V t ise of cystitis emphysematosa is lepoitcd This is the forty-fourth 
ta'C lepoitcd in hteiatuie available to the authoi and the seventh ease dis- 
eov ored antemoi tom 

\n mfeetion by E toll was present as was a hyperglycemia accompanying 
diabetes melhtus 

The impoitaneo of a tuinshiecnt img of an bubbles in the bladdei wall as 
a diagnostic fcatuio is clcaily demoiistiated by means of eystogiams 
The etiology is still obscure, but the lole of tiauraa is questionable The 
most eommoii fiiidiiigs in the cases lepoited weie hypeiglytemia and infection 
by gas foiming oigaiiisins 

Continued lepoitiiig of such eases is import iiit in setting foith ciiteiia foi 
CNpUiiation of the pathology 

No diagnostic symptoms noi physical findings aie desciibed which would 
lead one to suspeet such a diagnosis The fiist suspicion of such a lesion may 
follow CNCictory urogiaphy and can be confiimed by cystoscopy oi cystostomy 
401 E Fifth Si , Texarkana, Arkansas Texas 
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PREGXAXCY ASSOCIATED WITH 


EXSTROPHY OF THE BLADDER 


FRANK E. RUROVITS and MORRIS ARXKOFF 
from Ihc Dcintrlincnt.'f of Obstclrioi (uul Urologij, Michael liccac Hospital, Chicmjo, III. 

Exstropiiy of the bladder (ectopia vesicae) iri a congcuital abiiorinality mani¬ 
fested by the absence of the anterior bladder and anterior lower abdominal walls 
with eversion ot the posterior bladtier wall. 'Jdiere always are genital abnor¬ 
malities aceompanjdng the bladder exstrophy. In the female, there is usually 
complete absence of the urethra. 'I’he clitoris may be cleft or completed' absent, 
with wide separation of the labia, exposing the vaginal orifice. There may be 
anomalies of the vagina and uterus, i.e., bicoruuate uterus and double vagina. 
There may be complete absence or wiile .sei)aration of the symijhysis pubis. 

Congenital bladder exstrophy occurs rarely, about once in 25,000 to 50,000 
liirths. 'fhe condition is much move freciuenl in the male than in the female 

(5:1). 

Cntil recently, the prognosis for these patients was poor. Over one-half to 
two-thirds of these patients dietl before their twentieth year of life due to renal 
infection and insufficiency resulting from progressive pyelonephritis and j)yone- 
phrosis. Today, the outlook is somewhat better due to early surgical interven¬ 
tion with bilateral uretoro-intestinal transplantation. 

Because of the urinary incontinence and the continual bathing of the genitals 
with urine, sexual activity is fretiuently distasteful to both partners. However, 
in rare instances, pregnancy has occurred with congenital exstrophy of the 
bladder. 


UUVIKW or TIIK niTEttATUltU 

Randall and Hardwick (1931) reviewed the literature on pregnancy and 
parturition in females with congenital bladder e.xstrophy. This review, incliul- 
ing 4 cases reported by these authors, revealed that 28 children were born to 20 
women who had congenital exstrophy of the bhulder. The review ditl not in¬ 
clude a case reported by Dawson (1933). .Vdditional cases were reported by 
Damm (1937), Schumann (1912), and Dstergaard (1913). 

The case reported by Dawson was that of a 27 year old woman on whom re¬ 
peated bladder plastics had failed. The patient, was deliveretl at term by class¬ 
ical Cesarean section and was sterilized by tubal resection. Recovery was 
uncomplicated. Damm’s case was that of a female who, as long as she could 
remember, had a uterine prolapse associated with her congenital bladder exstro¬ 
phy. In childhood she had a trausplantatioa of the ureters to the anterior 
abdominal wall and removal of the cxstrophicil bhukler. She hud a term preg¬ 
nancy with intrauterine death of the fetus. The fetus was delivered by a vaginal 
cesarean section, version, and perforation of the aftercoming head. Recovery 
was uncomplicated. Schumann’s patieiit hud surgery jirior to pregnancy. A 
Maydl operation had been performed (transplantation of the ureters and the 
trigone of the bladder intact to the sigmoid colon with a permanent colostomy) 
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Osteigaaul lepoUed a oabc of a 39 jeai old female who had had no pievious 
auigoiy foi the bladilei o\'>trophy and who dehvcied a h\e babj vagmally, com- 
plaaled by a ])Obtpiutum piolapsc 

Seaxth of the htoiatuie lexeals that, 33 dnldieii hive been boin to 2G women 
who lixd (.ongemtal bladdci evdiophy, mthiding the cisjo lepoited hexe Si\ 
of the dehvexiea weie by tc'ixcan seclxon Vaginal dehvexy was accomphbhed 
m 27 tasos Eight wcie stillboin and 25 weie boiii alxxe Twelve cases gave 
no history of attemixtcd sxxigical xepair of the bladder evstrophj Fouxteen 
eases gave a histoiy of vaxxotis types of attempted sxxxgical xepaix, thxee of these 
after the xlehvery of the chxld To these cases, the axxthoxs wxsh to add an 
addxtional case 


cvst, Ut.POXXl 

Mrs S Y , a coloxed woman, aged 31 yeaia, was fxxst seen xn the pxenatal 
clinic of 5Iichael Rec'C Hospital on August 0, 1916 As long as the patient 
could remembex, hei bladdcx was opexx on hex abdomxixal wall She had sevexal 
oiiexatioixb on the hladdox at Cooh Coxxixty' Ilospxtal when she was 6 years of 
age The dischaxgo dixgixosis obtained fiom the niastex card file of this insti¬ 
tution was “cvstxoiihy of the bladdex ” The patient’s last noxmal menstxual 
pexiod had occuxicd on May' 13, 1910 

The patient was admitted to tlxe hospital on the seivice of Dx Ralph Rexs 
Iiiventoxy by systems, family histoxy, and past histoiy wexe essentially negative 
evcept as noted above Blood picssuie was 122/78, temperatixxe, pulse and 
respuatioix wexe normal The hcaxt and lungs was noxmal On examination 
of the abdomen, the utexus was palpable 8 cm above the pubic axea In the 
supiapubxc aiea ihexe was a wide scar at the base of which was a mass appxovx- 
mately 1 cm xn dixmotcx, which xcsemblcd gxanulation tissue The mens ven¬ 
eris, clitoris and uretlixa wexe absent The labia majoxa wexe widely sepaxated 
supexioxly (fig 1, .1) Uxinc could be seen dxibbhng mt ex mitten tly fxom the 
above descxibed gxanulax axea, which pxoved to be the evstxophied bladder 
The umbilicus was absent 

On vaginal evammatioxx, the intxoxtus was gaping The pubic symphysis 
was absent and the pubxc xamx were widely sepaxated but connected by a 
dense hbxous band The ischial spines wexe blunt, the sacrum was noxmal 
The cexwxx was smooth and soft and the utexus was enlaxged to the size of a 10 
to 12 week gestation The internal antexopostexxox diametex of the pelvis fxom 
the saexal pxomontory to the fibxous band antexxorly exceeded 13 cm 

In spite of the bony faxdt of the pelvis, the postuxe and gait of the patient 
were completely noxmal (fig 1, B) X-iay examination of the pelvis disclosed 
agenesis of the pubic rami w ith w ide sepaxation of the isohia A fetus of appx ox- 
imately Sj months’ gestation was demoxxstxable lying m the true pelvis Excxe 
tion urogxaphy showed bilatexal thxust excretion of the dye xn 5 minutes with 
progression xn the 15 and 30 minute films These films revealed markedly di¬ 
lated renal pelves and meters (fig 2) 

Laboratory studies wexe all within noxmal range The Kahn test was nega- 
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Fig. 1. .1, ijliotograph, blunving bcarniii' from nrovious olTortd at burt;ieal oorriH-tion; 
i)ladu{*r cx5»tro]jiiy; absence ol clitoi'is aitd wide elofl of Jabia iiiajora; itilroitu^; 

deep perineum, li, e'C.itrojjliy of hl.idder. Frefjnanev has i)r(>erebaed to ai>t}ro.\imatelv 
7 monthd’ duration. 




Fig. 2. Kxeretory urogram, 35 montli.s’ j'cslation, revealin;; dilated lenai pelve.s and 
dilated lower ureterti. Note ab.^ence of pubic tij’inphynib anil wiile beparation of ve.stigial 
j)ubic rami. 


tive; hematologic evaluation was normal. The urine, collected from the exstro¬ 
phy, showed only ti trace of tdbumin. Blood chemi.strj' (urea nitrogen, blood 
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glucoho, creatiiiine, bcnim urit acid, total proteins, scrum albumin, A/G ratio) 
was witliin normal range. 

It is of interest to note liere tliat the patient required relatively few pads over 
tile evstrophied bladder to keep dry. She would experience tlie sensation of a 
desire to urinate and could accomplish the evacuation of sizeable quantities of 
urine through the ureteric orifices voluntarily. The patient was dismissed from 
the hospital and followed in the prenatal clinic. 

The patient was readmitted to the hospital on October 7, 19-10, for lepeat 
e.xcrotion urography. Findings at this time showed no change in the pelvic 
defect. The pregnancy had advanced to 0 months’ duration. There was in¬ 
sufficient concentration of the opaque material during 00 minutes to outline the 
kidney pelves clearly. Fifteen minute examination showed some opaque mate¬ 
rial in the left lenal pelvis suggesting marked dilatation, but the findings were 



Fia. 3. Escictory urogi.im, 3 inoiitlis’ postpirtum. Aljikcd diUtutiou of renal pelves 
and ureters shoes no regression 

not inconsistent with those normally demonstrated during piegnancy. Gas and 
fecal mateiial intcifored with demonstration of the right kidney pelvis. Blood 
chemical studios were repeated prior to discharge from the hospital and were 
entirely noimal. 

On December 18, 194G, the patient was again admitted to the hospital because 
of the detection of a blood piessuie elevation to 148/82 and a finding of 1 plus 
albumin in a urine specimen. With bed rest, mild sedation and limitation of 
salt, the blood pressure came down to 128/80, and urinalysis became negative 
within 3 days. Repeat blood chemistry determinations remained within nor¬ 
mal range and the patient was again discharged. 

On February 17, 1947, labor was initiated spontaneously, and progressed rap¬ 
idly, lasting a total of 6 hours. The position and presentation of the fetus were 
occiput right posterior ivitlr spontaneous rotation to occiput right anterior. 
When the fetal head crowned, the anterior lip of the cervix was visible outside 
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the introitus over the occiput of the fetal liead. With bearing clown elfort.s, two 
streams of urine spurted into the air, one stream from each ureteric orifice. 
The perineum was deep, so a median episiotomy was done and outlet forceps 
used to effect the delivery of a normal male infant weighting seven pouncls, 
five ounces. The third stage of labor was uncomplicated. Palpation of the 
fibrous tissue .symphyseal band revealed it to he intact. 

Ihe puerperium was essentialh* normal and the patient was discharged on 
the eleventh postpartum day. Follow-up cixamination 7 weeks after delivery 
revealed the episiotom}’ to be well healed and the perineum firm. The uterus 
was well involuted, in first degree retroversion and movable. The cervi.x was 
well epithelialized. The adnexa were not j)alj)able. 'fhe patient’s gait was 
normal and the fiijrous band intact. 

An intravenous pyelogram 3 months postpartum showed immediate thrust 
excretion of the dye bilaterally with progression llirough the fifteen and thirty 
minute examinations. Botli reind pelves and ureters were markedly dilated, 
showing no regression, as compared to the prepartum urograms (fig. 3). 

The patient was last seen on .fuly 2o, 1U17, four and one-half months since 
deliveiy. She stated that on occasion “something protruded from the vagina.” 
Examination in dorsal recumbent j)osition revealed no cltange from the pre¬ 
vious o.xamination. However, e.xamination with the patient upright, and after 
straining, showed that the cervix descended to the introitus. 


DlSCt'.SSIO.V 


In the review by Dawson, he states that all ptitients with bladder exstrophy 
who' become pregnant should be delivered by elective cesarean section. The 
reason given is that this procedure may obviate the development of genital 
prolapse after delivery. Certainly a largo percentage of the reported cases that 
were delivered from below did develop prolapse of the uterus i)ostpartum. It 
is of interest to note, however, that there are rejjorted 3 cases of uterine j)rolapse 
in nulliparous women with exstrophy of the bladder. One of these patients 
(Damm) subseciuently became pregnant. The other cases are reported by 
Ismail and Clayton. 


For several reasons our patient was allowed to deliver per vaginum. 1) Sev¬ 
eral attempts at correction of the bhuhler exstrophy had resulted in extensive 
scarring of the abdominal wall and the amount of po.ssible anatomic distortion 
was an unknown factor. 2) The patient would not permit sterilization. Since 
it wa.s felt that a cla.^sical cesarean section was the only type of oj)eration po.s- 
sible,, the re.sultant potential hazard of repealeil classical cesarean section in 
future childbearing warranted the risk of postpartum genital prolapse, this 
seemed especially true since, in women with bladder exstrophy, i)rolapse of the 
uterus may occur even without the trauma incident to childbearing. 

Another report found in tlic literature is of interest. iMcKenzie describes a 
patient who hatl a “split pelvis” but had no Ifiadder e.xstrophy. Foy obstetrical 
indications the patient I’equired a cc.sarean section and a laparotrachelotomy was 
perfoz'rned. Tiie bladder was encountered under the .skin of the abdominal wall 
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incorporated into the aiitciior abdominal fascia. This report, consideicd witli 
the cases of ONstiophy of the bladrlor, would indicate tiiat tiiis type of embryonic 
maldevelopment may vary from the mildest form witii no apparent disability to 
the jraticnt, all the way to evtcnsive anomalies incompatible with life. 

HCKKRENChS 

Ci.rrTo\, .S G.: J. Ohsl. .iml G\n.icc. Bnl Emp , 62: 177, 1915 
Dvmm, P. X.- Zentr.ill)l. f Griuk , 61: 110, 1937 
Brusov, J. II.; .1, Ohst. .uid Ci>n rec Ilnl Emp , 40: 1211, 1933 
IsMviL, .il.: J. Ejrrpt .Moil. .Issoc , 22:5S7, 1930 

Lo«si.r,\, 0. S dvu Kiituiv, T. j Clinic.il Uiologv Biltimorc: Willi.ima & Wilkina, 
1911, 2iitl oil. 

.McKhvzic, E.' .\m. ,1. Ohat .uid Clrncc . 29:255, 1915 

ObTi-mnrnii, E ; S\crri>k fi.t Xordwk .Moil , 17: ss, 1913 

Uim>vli,,E .M. rvii II ramwcs, It. S . Sine , Griiec »k Obsl, 48: 1018, 1934. 

SciRPw.v. II : Gcliiirtsh. u rr.nienh , 4: iiS, 1912 



56 


FHAXK E. KUUOVIT6 AXO .MOlUilS AUXKOFF 


the introitvis over the occiput of the fetal head. With bearing down efforts, two 
streams of urine spurted into the air, one stream froni each ureteric orifice. 
The perineum was deep, so a median episiotomj^ was done and outlet forceps 
used to effect the delivery of a normal male infant weighting seven pounds, 
five ounces. The third stage of labor was uncomplicated. Palpation of the 
fibrous tissue .symphysoal band revealed it to be intact. 

The puerperium was e.-^.-^entiallj' normal and the patient was discharged on 
the eleventh postpartum day. Follow-up examination 7 weeks after delivery 
revealed the episiotom^' to be well healed and the perineum firm. The uterus 
was well involutetl, in first degree retroversion and mo\-able. The cervi.x was 
well epithelialized. The adnexa were not palpable. The jjatient’s gait was 
normal and the fibrous band intact. 

iVn intravenous pj-elogram 3 months postpartum showed immediate thrust 
e.xcretion of the dye bilateralh' with progression through the fifteen and thirty 
minute examinations. Both renal pelves ami ureters were markedly dilated, 
showing no regression, as compared to the prei)artum urograms (fig. 3). 

The patient was last seen on .Inly 25, 19-17, four and one-half months since 
delivery. She stated that on occasion “something protruded from the vagina.” 
Examination in dorsal recumbent position revealed no change from the pre¬ 
vious e.xamination. However, examination with the patient upright, and after 
straining, showed that the cervix descended to the introitus. 


DlSCf.ssiO.V 


In the review b}' Dawson, he states that all patients with bladder e.xstropin' 
who'become pregnant should be delivered by elective cesarean section, 'i'he 
retison given is that this i)rocedure may obviate the development of genital 
prolapse after deliverj'. Certainly a large percentage of the reiJorted cases that 
were delivered from below did develop prolaj)se of the uterus postpartum. It 
is of interest to note, however, that there are reported 3 cases of uterine prolapse 
in nulliparous women with exstrojdiy of the bladder. One of these j)atients 
(Damm) subsequently became pregnant. The other cases are reported by 
Ismail and Clayton. 


For several reasons our patient was allowed to tleliver per vaginum. 1) Sev¬ 
eral attempts at correction of the bladder e.xstrophy had resulted in extensive 
scarring of the abdominal wall and the amount of po.ssible anatomic distortion 
was an unknown factor. 2) The patient would not permit sterilization. Since 
it was felt that a classical cesarean .section was the only type of operation pos¬ 
sible,, the resultant potential hazard of repeated classical cesarean section in 
future childbearing warranted the risk of postpartum genital prolapse. I his 
seemed especially true since, in women with bladder exstrophy, prolapse of the 
uterus ma}' occur even without the trauma incident to childbearing. 

Another report found in the literature is of interest. McKenzie describes a 
patient who had a “split pelvis” but ha<l no bhulder exstrophy. Foy obstetrical 
indications the patient required a ce.sareau .section and a laparotrachelotomy was 
performed. The bladder was encountered under the skin of the abdominal wall 
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under stilbcstrot therapy. On xVugust 1,1917, he was admitted to City Hospital, 
where he died 8 days later. During this period of observation ho developed signs 
of .small bowel obstruction. X-rays showed small bowel obstruction and e.\ten- 
sive bony metastascs. At operation, a llichtcr hernia containing a loop of ob¬ 
structed large bowel was found and icpaired. The course was progressive and 
death occurred 2 days later. 

The total stilbestrol administered between August 9, 1940 and July 31,1947 
was 4095 mg. 

Autopsy (No. 7978); 'fhc pertinent findings only are given. The prostate 
had a large carcinoma and there were e.vtensive bony metastascs, metastascs to 



Fio. 1. Lesion of prostate, slioning regression of tumor celis, marked dbrotic response 
and bone formation. 

one adrenal and extensive invasion of the soft tissues of the pelvis causing ureteral 
obstruction and pyelonephritis. 

The microscopy of the primary tumor showed e.xtensive regressive changes of 
the neoplasm w ith maiked fibrosis. In some areas the fibrosis had become hyali- 
nized and calcified, lesembling bone in its morphological pattern (fig. 1). 

COMIICKT 

The pathogenesis of the formation of bone in prostatic carcinoma is obscure. 
Huggins in 1931 showed that the epithelium of the urinary bladder has osteogenic 
properties and suggested the possibility that the same may be true of the prostatio 
epithelium. Experimental proof was lacking. Histologically the present case 
resembled Huggins’ findings very closely. 

The effect of stilbestrol therapy in bone production probably is slight, 



60 


KDWAHD CUAIG COATri AND JA.MKS H. l.I.SA 


although (lofiiute concluriioiis cannot he ailvanccd in view of the pain-ityof data. 
In the caffes of Barringer and Woodwanl and of ,V.-jhl)urn, .stilhe.-jterol was not 
administered. It is of interest, to note, however, that in the present case and in 
that of Barringer and Woodward, the levels of alkaline serum phosphatase activ¬ 
ity were high. 


SU.M.\IAUY 

A case of osteogenesis in a prostalic carcinoma is rejtortcal and the literature of 
this unusual event reviewed. 

05 E. 00 SI., Xcw York 21, AM'. {E.C.C.) 

Ciljj HospiUil, Welfare Island, Xfio Vorl: 17, X.Y. (J.E.L.) 
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FIBROMA OF TUNICA VAGINALIS TESTIS' 

GEORGE K IGUVAICHI 

From the Veterans Administration Hospital, Wichita, Kansas 

Benign tuniois of the testicuLu tunics aie still consideied rare Their recogni¬ 
tion and collect diagnosis aie very impoitant, as stiessed by Goodnm and Ver- 
mooten, especially as to tieatment and piognosis The hteratuie has been 
thoioughly levieued by the above mentioned authors, who have shown that the 
classification of these tumois has been somewhat confused They suggested that 
the teim “chiouic piohferative peiioichitis” be used for simple chronic mflamma- 
toiy thickening of the testiculai tunics, and that “multiple fibiomata” be retained 
foi the fibious nodules that oiigmate m the tunica cagmalis As stated by 
Thompson it is often \eiy difficult, sometimes piactically impossible, to distm- 
guish tumois of the tunica c agmalis from those arising from adjacent structures 
V case IS piesented heie which closely lesembles the clinical pictuie described 
by Goodw m 


eVSL KLl’OUT 

J M , a 50 } cai old Negi o, w as admitted to the hospital w ith the diagnosis of a 
lefttesticul u tumoi Thistumoi wasdistnoticcdSyeaispieviously,whenitwas 
about 1 cm m diametci, and it had giadually mcieased in size It was pamless, 
and theie was no histoi}' of tiauma oi \eneieal disease The patient latei stated 
that Ills sciotum had been “tapped” twice ibout 3 jeais pieviously without the 
removal of any fluid The pitient was also a mild diabetic 

Genei il examination was essentially negitne Examination of the external 
genitalia levealed a laigo mass iii the left side of the sciotum, measuiing about 
9 cm in diametei and 12 cm in length It was film, nontendei and movable 
The left testicle could not bo palpated The mass appealed to be one solid struo- 
tuie and seemed to be pait of the testicle, and definitely suggested a malig¬ 
nancy of the left testicle Theie was no inguinal adenopathy and rectal exaimn- 
atiou w as negative 

The urine showed 4 plus sugai The blood sugar was 246 mg per 100 co and 
the blood Wassei maim w as negative The Friedman test gave a shghtty posi¬ 
tive leaotion X lajs of the chest, lumbo sacial spine and pelvis weie normal 
X lay of the tumoi mass levealed no calcifications Intiavenous pyelography 
show ed no abnoimahties 

It was decided that an exploiatoiy opeiation was indicated, with probable oi- 
chidectomy On opening the sciotum, undei spinal anesthesia, a laige mass 
measuiing 11 by 9 by 9 cm was exposed It was fiimly adheient to the tunica 
vaginalis, so that the testis or epididymis could not be leadily exposed Facili¬ 
ties foi biopsy at the time of operation weie not available It was decided that 

* Published w itli the permission of the Chief Medical Director Department of Medicine 
and Surgery, Veterans Administration, who assumes no responsibility for the opinions ex 
pressed or conclusions drawn by the author 
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SU.MMAUY 

A case of a large fibroma of the tunica vaginalis testis is presented. 
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anorchism 

ROBLUT H HEPBURN 

T„,» C»- .t 

C\Sh IlLPOUT 

istics ' 175 cm heigU no cm There tt.us .ilimwl no fauai, u.\illin, 

His SP**" ’C^icful evamiintiou of the inguinal i mal, and H-rotui.i, 

orpubie hajrig 1) ,„y evidence of tele, or nomni 

perineum ^ i,ern,es cvere noted Ihc peni, u.us IJ incht, long 

?hrorottatc ^^as barely distinguishable, iboiit the sue of a dime It ns of 
leTVhv? though cicotions had not been infic.,ucnt, the penis mt-isuring 
brt 3 mches on Lse occasions, there had never been orgasm or ejaculation 
Because of the question of abdominal cryptorchidism, exploration uas done 
The laLiifs eunuchoid cliaracteristics indicated the po~sibilif> of anorclii^.ii 
AeLrdiiigly, abdominal appioach iias used to permit more satisfactory c\po-ure 
t loiior niidline abdominal incision was chosen Ihe right vestigial v.is was 
i nomal dumetei, disappearing outward into a tightly closed inguinal cand 
No evidence of testes was seen anywiicie in this region or cephalid along the 
lateral abdominal wall Similar cvploiation was done with similar results on 
th left except for the absence of any vas w hatsoever On this side the posterior 
oeritoneum was opened, retroperitoneal exploration throughout this urea re¬ 
vealed no testes oi wolffian stiuctuics The bladder was mobilized bilatcrallj, 
tL large bowel explored, again no evidence of testes or wolffiin elements was 
seen The appendix was removed The abdomen was closed m lajers Con¬ 
valescence w as unev entful 

THE LITraVTUBE 


The cases in the hteratme were reviewed by Couiisollei and Walkei 'Ihcy 
added a case of their own Hellei et al obseived 2 cases 'iheso aie all pre¬ 
sented buefly to give the complete pictme under one communication 


Cabral 

Anonymous Autnor 
Kretsobmer 


Observed al necropsy 

1564 No testes in man handed for rape 
1732 Dissected body of youth found dead in street 
No testes 

1801 Eight day old infant Complete absence of 
testes, cords, vesicles Complete anil at 
resia, opening through prostate connected 
rectum to urethra causing passage of 
comum and feces in the urine 
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Fisher 


Friese 


Godard 


1830 (First American case.) Patient l/i years oid, 
died of pneumonia. Never had' anv .se.x 
desire. Feminine halnlus, little facial or 
pubic hair. Penis size of 10 year old boy. 
Small scrotum without testes. Left vas 
ended in stnall nodule throught to be epi¬ 
didymis; right vas ended in small vas-like 
dilatation. 

IMl hull term fetus. No testes or epididymis. 
Vasa, vesicles, and other organs normal. 

1800 Si_xtj'-one 3 -ear-old man who.se voice and liab- 
itus had alwas's been feminine. Never had 
intercourse. No axillary, facial or pubic 
hair. Penis 35 mm. long. No scrotum. 
Empty ingtiinal canals. No epitlidynuts or 
testes. Vasa ended blindl.v in peritoneum 
behind both inguinal regions. Seminal 
vesicles present. 


Ohsmay/ nl opcralion 

^Vildbolz li)17 Tweni V vear-old man without testes. Never 

had erections, emissions, libido. Femi¬ 
nine habitus. No axillarv, facial, or pubic 
hair. Penis 1 cm. long. Prostate and 
Vesicles nut palpable. Scrotum ver 3 ' 
sm.-dl. .No hernias. Bilateral inguinal in¬ 
cisions made. Small but complete left 
cord reacliing well into scrotum. Vas 2.15 
mm. in diameter eiuiing in rounded mass 
of connective tissue 10 bv 8 bt- -1 mm. 
Similar on right, but cord ended at en¬ 
trance to scrotum and there was no swell¬ 
ing at end of yas. Palpation of abdominal 
cavii>' in region of inguinal rings faileti to 
reveal ant’ suggestion of testes. .Micro- 
scopicalls' the mass at the end of the left 
vas showed fibrous tissue plus a few 
atrophic tubules [iroliabl}- remains of an 
epidid_vmis. 

Koopman 1030 Twins, aged 13, feeble-miniled. I-aich had 

small penis, small empt)' scrotum, no 
palpable testes. 8hortK- afterwarils one 
of bo\’s operated on for acute appendicitis. 
No trace of testes found in inguinal canals 
or abdomen. C’ord jiresent on both sides 
but witli small vessels ending in skin of 
scrotum. Prostate present. Seminal 
vesicles absent. 

Counseller and Walker 1932 Boy aged M. History noncontributory. 

Well develojied and nourished, 02 inches 
tall, weight 90 pounds, blood pre.ssure 
128/78. infantile penis, small scrotum. 
S.vmph 3 -sis covered b 3 ' large pad of fat. 
,\t operation no external inguinal ring 
found. Vas deferens extended through¬ 
out the inguinal canal and terminated as 
an atrophic cord as it neared the pubis. 
Entire right lower abdominal area ex¬ 
plored; no testis found. Similar explora¬ 
tion on left; no tjenital structures found. 

Boy aged 11. History nonconlributor 3 ^ 
Three normall}’ devclopeil siblings. _Well 
developeil and nourished. Height 5 feet 
!) inches, weight 92 pounds. Normal penis 



ANOUCIIISM 


G7 


for his «gc. No paljiablc testes. No 
hernias. Right inguinal exploration; 
small vas could be palpated ending at 
about site of internal ring and terminating 
in a small fatty nodule possibly a rudi¬ 
mentary epidiilymis. The vas could be 
palpated as it ran posteriorly beneath 
peritoneum, but no testis was found. In¬ 
cision enlarged and same findings noted 

Oil left. 

Heller otal. 1913 Boy aged U. Bilateral inguinal incision. 

Kpididj'mis and vas on left. Vas on right. 
No testes in canals or adjacent abdomen. 

Boy agcil 19. No wolflian duct structures on 
left; probable atrophic vas deferens on 
right. No testes. 



Fio. 1. Eunuchoid characteristics of sparse facial, jiubic, and axillary hair, large hips, 
span greater than height. Small penis, empty scrotum, 

COMMENT 

The case reported is a normal boy in his social life, likes to take girls out, and 
competes successfully in his white-collar work at an industrial concern. He 
takes his deficiency without neurosis and does not require substitution therapy. 
Assays of pituitary luteinizing and follicle stimulating hormone together with 
urinary 17-ketosteroids were not available. It would have been of interest to 
correlate them with personality and physical characteristics. No case of an- 
orchia with absence of or nonincreased F.S.H. or L.H. has yet been reported. 
Could preexisting over-production or under-production of these pituitary hor¬ 
mones cause anorchia or is this condition primary in some more obscure embryo- 
logical mishap? 
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SUMMARY 

A thirteenth case of anorchism is reported. The literature is summarized. 
179 Alhjn St., Hartford, Conn. 
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PROGNOSIS OF TESTICULAR TUMORS' 


H. R. SAUER AND E. M. BURKE 

From the Rosiecll Park .ttemorial Institute and the Department of Urology, School of Medicine, 
Uniter Slip of Buffalo, Buffalo, Y. 


It is apparent that only a large amount of clinical material, followed over a 
long period of time, can be used as ii basis to properly evaluate the significance of 
certain factors which may have influence on the prognosis of malignant disease. 
In the comparativclj’ rare testicular tumors it was difficult in the past to collect 
a sufficient number of patients for analysis; but large series of cases have become 
available for study during the war, when hundreds of patients with this type 
of malignancy were admitted to the various hospitals of the Armed Forces. The 
leccnt investigations of Lewis, and Friedman and Moore, which wei'e based on 
this material, are important inasmuch as they h.ave suggested a new approach to 
this problem and as a result, much interest has been stimulated in this subject 
during the past few years. 

The work of Friedman and Moore has induced us to review and reclassify the 
material of the Roswell Park Memorial Institute in accordance with the criteria 
adopted by the Army Institute of Pathologj'. A series of 202 cases of testicular 
tumors admitted during a 25 year period (January 1,1922 to December 31,1946) 
was analyzed and an attempt was made to correlate the histo-pathologioal find¬ 
ings and the clinical course of the disease. In using Friedman and Moore’s 
simplified classifications, the material was grouped as follows: 


Seminoma 

Embryonal carcinoma 
Chorio-carcinoma 
Terato-carcinoma 
Adult teratoma 
iUiscellaneous 


A'ttw- Per 
her cent 

94 (46.9) 
70 (34.6) 
3 ( 1.5) 
27 (13.4) 
5 (2.5) 
3 (1.5) 


Total . 202 (100) 

The end results obtained in this case series are herewith presented: 96 patients 
are alive and well, 2 are alive with the disease, 95 died of the disease, 3 died of 
other causes and the follow-up in G was not complete. This represents an 
over-all cine rate of 47.5 per cent. 

It was concluded that the prognosis in patients with testicular neoplasms de¬ 
pends mainly on 3 factors; namely, histopathology, biological properties and 
stage of the disease at the beginning of treatment. Also, the method or methods 
of treatment, if employed adequately, determine in a large measure the ultimate 
outcome. 

Among the factors enumerated, the histopathological characteristics of the 
tumor must be considered of the greatest importance in the determination of the 

' Abstracts read at 4tli International Cancer Congress, September 6 ,1917 St. Louis Mo 
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pioguotsis in euc’h individual case. Study of the data coHoetccI indicated that the 
outlook improves in direct proportion to the degree of ditTerontiation of a testie- 
ular neoplasm. While patient.s with ditl’erenliated or mature cell tumors otter 
a comparatively fair prognosis, it was found that the ])rogno.sis is k\ss favorable if 
the tumor consists of undilTcrentiated cells of embryonal origin. It was deter¬ 
mined also tlmt the presence of ditterontiated or adult teratomatous cell .struc¬ 
tures in an otherwi.se purely cmbiyonal cell tumor im]n-oves the jirognosis .sig¬ 
nificantly. 

As a result of these observations, the following outruic of progno.sis i.s pre.sented: 
If is best in patient.s with luhdt teratoma atul almost as good in cases of seminoma. 
The outlook is less favorable in patients with terato-cavcinoma or patients with 
embiTonal carcinoma containitig an admi.vture of .^cminoma with both of these 
groups having an appro.vinuUely ccpial cure rate. The prognosis is unfavorable 
in patients with tumors con.sisting of embryonal {‘arcinoma with or without an 
admixture ot ehorio-epithelioma, and least favorable in patients with plain 
chorio-epithelioma (table 1). 

Tahi.i; 1. Or<'r-itll curex in furtuuH Ci/pcH of li'xliculnr tumors 

vi.« CK;rr 


Adult, toratoiiia . ^ hO.O 

Seniinomu with moileraic- or ubuiidaiii h-i»i>lioid htroma. ' 0!)..'} 

Seiuinoina with little or no Jyjuphoid .strom.'i .. > ‘12.9 

Terato-carcuioma | t-t.l 

Embryonal earciiKima i)lus seminoma j 10.7 

Embryonal carcinoma, jdain or with other malignant cell i 
structures .. .... , , 22.5 


It is reaUzed that the uumher of our patients with adult teratoma is too smttll 
to permit conclusions of acemate value; however, the results in the.so cases were 
in agreement with the observation.s of other investigators. Four, or SO per cent 
of 5 patients with athilt teratoma survived ami I patient died of metastatic 
di.sease. Whether metastascs in this type of neoplasm arc due to emboli of com¬ 
plex teratoid tissue plugs or ilue to differcntialiun in situ of originally uudilYer- 
entiated cell constituents is still subject to eonlrovcr.sy. 

The over-all cure rate in O-l patients with seminoma amounted to 59.0 per cent 
(50 patients). However, study of the material revealed that the outlook in this 
type of tumor was seemingly dependent on two main factors, namely, on the 
patient’s age and on the umovint of lymphoid stroma encountered in the tumor 
bed. As to the age factor, it was determined that 83.3 per cent or 5 of 0 patients 
over 00 years dietl of the disease. ’I’his compares with a mortality rate of only 
31.4 per cent or 28 out of 88 patients under 00 years of age. The induence of 
the amount of lymphoid stroma on the prognosis in patients with seminoma is 
subject to much controversy. It was determined that the death rate vas appiox- 
imately twice us high (51.4 per cent of 35 cases) in cases of seminoma containing 
little or no lymphoid stroma as compared to those where a moderate or abundant 
amount of lymphoid stroma was present (25.4 per cent of 59 cases). It is dillicult 
to find an entirely satisfactory explanation for this phenomenon. Lymphoid 
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strom.v does not represent a constituent of the tumoi proper, but no are melined 
to belie\e that its presence oi absence may sene as an indication as to the late 
of giowth and as to tlie degree of aggiessiveness of the neoplasm By way of 
illustiation, it was found that tlic time inteival between onset of symptoms due 
to tcsticulai turaoi and the appearance of demonstrable metastases avoiaged 
approMinatcly 8 months foi the gioup of seminomas with little oi no lymphoid 
stioma while it was about 19 months for -•emmomas with moderate or abundant 
lymphoid stioraa Thc‘'C obscrcatioiis suggest, in oui opinion, that the piesonce 
of an appreciable amount of Ijmphoid stioma in the tumoi bed may indicate a 
defense mcthanism which has time to develop m ceitain types of slow-grow mg 
seminomas 

An amiljsib of the piognosis m patients with embiyonal caicinoma is particu- 
larlj difficult because this term cmbiaccs a considerable vaiiety of testicular 
neoplasms, which, dependent on their constituent cell elements, exhibit diffeient 
grades of malignancy It was obseived in these tj pes of tumois that the degiee 
of dilTeientiation of tissue of embryonal oiigin did not influence the coiiise of the 
disease mateiially, but it was quite appaicnt that the piesence of teiatomatous 
or scminomatous tissue rendered these tumors less malignant while an admixture 
of chorionic stnictuics implied a moic grave piognosis If such a mixed tumoi 
was compo>-cd of a varietv of cell elements of different degiees of malignancy, it 
was appaient that the most malignant constituents of the neoplasm deteimined 
the ultimate outcome 

The follow mg figuics sene as an illustration Tlicov'ei-all cuie late for patients 
with torato ciuciiioma and patients with emboonal carcinoma containing an 
admixture of seminoma was almost equal, namely, d-l pel cent and 40 7 per cent 
respectively In contrast, a cure lato of only 22 5 pei cent was determined foi the 
group of patients vv ith oithci plain embiyonal carcinoma or embiyonal caicmoma 
containing some choiio caicmomatous tissue 

The extremely pool piognosis of patients with choiio epitheliomas is a well- 
known fact which does not wairant fmthei discussion The number of these 
tumois in our gioup of eases was too small to be of significance 

The aforementioned consideiations with legard to lelationship between liisto- 
pathological findings and prognosis indicate cleaily that an accurate histological 
diagnosis in a case of tcsticulai tumoi cannot be lendered if only a few selected 
pieces of tissue are available foi study Seiial sections tluough the entile tumor, 
and if possible, tluough metastatic lesions, me essential in oidei to obtain the 
greatest dcgiee of accuiacy because the piesence of certain cell elements m a high 
or lower grade malignant tumor may have lemaikable influence on the clinical 
course of the disease, and its i espouse to therapj It ensues that orohideotomy 
should be cairied out in patients with demonstiable metastases also foi the pur¬ 
pose of seeming adequate mateiial foi determination of the piognosis 

In addition to the histopathoiogieal chaiacteiistics of a testicular neoplasm, 
certain biological piopeities of the tumor may assist m evaluating the piognosis 
These piopeities include hormonal activity, rate of growth and degiee of ladio- 
sensitivity of the tumoi 

The value of the Aschheim-Zondek test as a means in detei mining the prog- 
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nosis of testicular tumors has been subject to controversy for a number of years. 
In the past, attempts have been made to correlate the prognosis with the hormone 
level in the urine. However, this procedure did not withstand critical analysis 
and the evaluation of this test in patients with testicular tumors has undergone 
certain changes. It is the present consensus that a diagnostic positive tost, 
based on a complete analj’sis of the hormonal contents of a 24 hour sample of 
urine, imlicates a grave prognosis while a negative result is of little prognostic 
significance. Aschheim-Zondek tests were carried out routinely during the past 
10 years and the results at the Itoswell Park Memorial Institute are in general 
agreement with the aforementioned statement. E.xperiences with this test also 
confirmed Xash and Leddy’s observations, that a postive Aschheim-Zondek test 
usually turns negative following a course of deep x-ray therapy, although the 
disease continues to progress. In contrast, it was never noticed that an origi¬ 
nally negative Aschheim-Zondek reaction became positive during the further 
course of the disease. 

As to the significance of the rate of growth of testicular tumoi-s, it has been 
noted that the outlook is especially poor in the so-called ‘‘hurricane type” of 
tumor, which terminated fatallj' almost always within a short period of time, 
regardless of histology, time of diagnosis or methods of treatment. Also, in 
tumors with less spectacular tendency to spread, it was found that the rate of 
growth is of prognostic significance. Ily way of illustration, in SS patients who 
died of the disease, the time interval between onset of symptoms and diagnosis 
averaged S months, as compared to 12.S months in 89 patients who survived. 
These figures indicate that rapid progression of the disease should be viewed as 
a bad prognostic sign, while a slow-growing testicular tumor indicates a more 
favorable outlook. 


The degree of radiosensitivity of a testicular neoplasm represents another 
valuable adjunct in tlctermining the prognosis. Since preoperative radiation 
of the primary lesion has been generally abandoned, the radio-sensitivity of a 
tumor is evaluated best by the study of the response of metastases to radiation 
therapy. It is well known that various types of testicular tumors require different 
amounts of radiation energy for their destruction. For e.xample, .seminomas 
are often-curable b\' the use of comparatively small doses of x-ray, while the 


majority of the other types of tumors require, for their destruction, an amount 
of radiation energj'^ which exceeds the tolerance of healthy ti.ssuc. 

Following analj'sis of the material, it became apparent that the initial re.sponse 
of metastatic lesions to radiation therapy repre.sented the most significant prog¬ 


nostic sign. For the purpose of correlating prognosis and radio-responsiveness 
of a testicular tumor, the ca.ses were groupccl as follows: 1) rapid and complete 
disappearance of metastatic foci after the use of comparatively small doses; 2) 
complete disapiiearance of some metastases by the use of small iloses and per¬ 
sistence or temporary regression of others following massive doses; .3) complete 
temporary disappearance or marked temiiorary regression of metastases m re¬ 


sponse to large doses; -f) radiation ineflective. 

The preceding outline indicates, in a large measure. 


a definite pattern of prog- 
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nobib: F.i\ oiable end icbultb should be anticip ited only m the firbt gioup ot cases 
uheic all metastaseb conbist uinfoimly of radio seiibitne oi ladio lesponsive cell 
elements It was deteimincd that this was the case almost entirely m patients 
with seminoma (27 7 pel tent ernes m 47 metistatic cases), oi those with embry- 
onal caicmoma plus seminoma (9 8 pei cent tines in 51 cases) If only marked 
regression oi di&.ippeaiante of all but one metastatic Icbion is accomplished, the 
outlook lb unfaioiablc because the effcctiieness of ladiation theiapy remains 
conhned to that pint of the tumoi which is tompiibcd of radio-sensitive cells 
Resuigent spicul of the discise in these cases lesults fiom the suivivmg radio- 
lesistant cells, which explains that a subsequent couise of deep x-ray therapy 
w ill be e\ en less effectu e The s-ime consideration applies also foi those patients 
who deielop metabtascs following an initial couise of piophylactic deep x-ray 
therapy (Nesbit and Lynn) 

In addition to the histopathologieal characteiistics and biological properties 
of tcbticular neoplasms, the outlook in each case depends, to a laige extent, upon 
the stage of the disease at the beginning of tieatment The advantage of an 
earlj diagnosis is obvious and need not be discussed, howevei, m metastatic 
cases, cuie can be accomplished only it metastases can be lemoved by surgery or 
destiojed by ladiation In both instances, success or failuie is determined not 
only by the tj pe of tumor but also bj the stage of the disease While surgical 
proceduies ha\e then limitations m the inaccessibility of metastatic lesions, it 
must be kept in mind that ladiation therapy cannot accomplish cure in cases of 
advanced caicinomatosis even if the metastases aie ladio sensitive Study of 
our data levealed that favoiable end results weie obtained by the use of deep 
x-iay theiapy oidy in those patients m whom ladio responsive metastases were 
confined to one or two aieas In cases of widespiead, though obviously radio¬ 
sensitive metastases, ladiation could not altei the ultimate outcome, although 
an appieciable degiee of palliation was often obtained 

The appaient significance of ceitam clinical signs and symptoms m regard to 
prognosis was impressive Fot instance, peisistent oi lecuirent backache during 
any stage of the disease should be legarded as a giave piognostic sign even m 
appuently healthy looking patients It was observed that backache was often 
an eaily symptom of metastases, although no objective evidence of metastatic 
spiead of the disease was demonstrable clinically oi loentgenologically at this 
stage of the disease .bnothei sign which seems to indicate a hopeless piognosis 
was encounteied in a numbei of patients with apparently widespread, but at 
times, not yet demonstiable metastases These patients complain of excruci¬ 
ating backache and m oidei to obtain some lelief, they he in bed oi sit up with 
then Iviiees and thighs in an exaggeiated flexed position Regardless of treat¬ 
ment, all of these cases teiramated fatally within a shoit period of time, and m 
seveial instances, autopsy revealed pressure on nerve loots due to metastatic 
disease 

In conclusion, the following data aie piesented in legaid to the remote prog¬ 
nosis m patients who appear to be free of the disease following tieatment The 
ovei all cuie rate m our senes was 47 5 per cent {96 of 202 patients), the 5 year 
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cure rate was 48.9 per cent (70 of 143 patients admitted before December 31, 
1941) and the 10 year cure rate was 34.7 per cent (35 of 101 patients admitted 
before December 31, 1930). 

It was determined further that regardless of the type of tumor, death of the 
disease occurred most often during the first 2 years after onset of .symptoms. Tlio 
mortality rate for this periotl was 08.4 per cent (05 of 95 patients with an appro.xi- 
mately equal number of deaths occurring during the first (35 case.s) and second 
3 ear (30 cases). Hence, the death rate showed a precipitous decrease to appro.xi- 
matelj’’ 10 per cent for each of the following 3 v'ears (9.4 per cent during third and 
fourth year, 10.4 per cent during the fifth year). Only 3 patients who survived 
the 5 3 ’ear period died of the disca.se 0, 7 and 11 j'ears respectivelj". It ensues 
that anj' stiulv' based on a 2 ^’car follow-up is subject to over 30 per cent error, 
while anj’ studj’ based on a 5 j'car follow-up is subject to onlv’ 3 per cent error. 
Accordingly', one is justified in concluding that anj' 5 year survival w'ithout dis- 
ca.se is especially significant in ca.ses of testicular tumor because a patient who 
lives 5 V'ears or more can be considered fairly' .safe from the po.ssibility' of recurrent 
disease. 


.SU.M.M.VIIY 

A consideration of the factors which are con.sidercd important in regard to 
prognosis in patients with testicular tumors is pre.sented. 

An analysis of 202 testicular tumors observed during a 25 y'car period indicates 
that the prognosis depends mainly on 3 factors; namely, histopathology, bio¬ 
logical properties and stage of the disea.se at the initiation of therapy. 

The correlation of histopathological characteristics and prognosis revealed 
that the outlook in general improves in direct propoj-tion to the degree of diiTcr- 
entiation of a testicular neoplasm. 

Hormonal activity', rate of growth and degree of radio-sensitivity' of a testicular 
neoplasm represent biological properties which may' a.ssist in evaluating the 
prognosis. 

The significance of 2, 3, 4 and 5 year survivals is discussed and it is concluded 
that any patient living 5 years or more can be considered fairly safe from the 
possibility' of recurrent di.seasc. 
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VULVAR FUSION 

I’RLSTOi\ XOWLhV. J R AD VAIS AHu BRODIE C XALLE, JR 

/ roin the IJcparlmuUs of Urology and Pediatrics of the Nolle Clinic, Charlotte, AT C 

It IS the pmposc of this paper to piescnt a study of 110 cases of vulvai fusion 
which we lu\e seen within the last 11 jears and to give a biief r&um6 of the 
subject 

Vulval fusion may be defined as an acqiiiicd post-inflammatory coliesion of 
the labia miiioia In tlie liteiatuic tins condition has acquiied a vaiied nomen- 
clatme and has been \ariousIy described as vuIvai fusion, atresia of the vulva, 
synechia of the vul\ a, and occlusion of the \ estibule Sevei al othei i elated terms 
have also been used 

In 193b, undci the title '■ Vtiesia of the Vulva,” the semoi authors piesented 
S cases as the lust detailed icpoit of this condition m the Araeiican literatuie 
In a subsciiueiit leporl Campbell used the tcim Milvar fusion Since that time 
we liace also adopted this nomenclatuie as we legard this teini as being moie 
desciiptne of the actual disease 

Consideiing the ficqucnt incidence of vulvai fusion m both uiological and pe- 
diatiic piaoticcs the Ameiicau htcraluic has been latliei scant on this subject 
Rolatnoly few cases have been icpoited One of us (P N ) in 1931, desciibed 
the first case m a child 25 months of ago, and in 1930, the senior authois repoi ted 
S cases m detail Meiedith Campbell, m 1910, piesented a compiehensive re- 
poit on 9 cases of \ ulvar fusion, 7 of which weie noted in the fiist 2 yeais of life 
'llie eldest p itieiit was 8 je us of age Bowlcs and Childs, in 19-13, gave a de¬ 
tailed summaiy of 20 cases Tayloi, in 1941, lepoited 2 eases with urological 
symptoms, one of which was in a 74 you old, the othei being m a child 7 yeaia of 
age To date, m the Ainoiican liteiatuic, we have found lepoits on 29 cases 

The foieign litoiatuie is extensile R Ledcrei, in 1929, repoited a case in 
a child 2 yeais of age In 1930, Vakai lepoited 15 cases of this type seen m one 
yeai, the ages ranging fiom 2 months to 2\ yeais In 1934, H Schlack repoited 
G cases Cases peisistmg into adult life have been repoi ted by J B Ilelhei in 1914 
and MaigaietSalmondm 1930 xVmong othei authoia have been K D Ochsenius, 
A Scontinio, and E Flussei 

ETIOLOGV 

We believe that vulvai fusion lepiesents an acquired clinical condition rather 
than a congenital anomaly We aie substantiated in this belief by seveial facts 

In oui senes of 110 cases, 57 had vaginal examinations at birth and no vulvar 
fusion was noted in any of these (table 1) Bowles and Childs, m then senes, 
noted that 15 out of 20 cases acquired the condition aftei birth One case, 
howrevei, was noted to have fused labia minora at biith This case is the only 
one we have been able to find in the liteiature that would suppoit the theoiy 
that vulvai fusion is congenital m ongm We believe that this case could well 
represent the end result of a vulvitis that oecuired m utero 
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In 20 per cent of our cases (table 1) there have been one or more recurrences 
after operative treatment. These recurrences presented the actual clinical ap¬ 
pearance of the original vulvar fusion. 

Campbell has postulated an embryological background for thi.s cohesion of 
the labia minora and believes that the rational e.xplanation is that of an embiy- 
ological midline fusion of the labioscrotal fokls on each side similar to that which 
the two scrotal folds undergo in the male. We cun see no adequate embryo- 
logical explanation which can account for fusion of the labia minora. In the 
development of the female genitalia each of the labia minora is developed from 
a genital fold, rhe.se genital folds aredevelojied from the lips of a groove on the 
extremity of the genital tubercle, a structure which appears approximately' in 
the fifth week of life. Since at no time during development is there fusion of 
the genital folds, it seems improbable that vulvar fusion is due to any inhibition 
of normal developments in the embryo, as is the case in atresia of the vagina. 
Furthermore, in our series, we have noted no a.ssociated anomalies elsewhere in 
the body. 


T.vulk 1. 110 cases of vulvar fusion 


C.KSCS 

c*;.VT 

Urinary symptoms. 

i 00 

20.0 

Perforations 



Anterior (only)... 

5S 

52.7 

Multiple. 

. 52 i 


Vaginal e.xamination at birth ... 

57 


Recurrences. 

23 ! 



Taylor considered the fusion to be congenital in 1 case, but notes in his case 
report the history of a “picket fence” trauma. In none of our cases has 
there been any history of previous trauma, nor has there been any history 
suggesting gonococcal infection or any frank non.si)ecific vulvitis. Vulvitis was 
present in only 1 case. Due to the richness in cellularity of the labia mi¬ 
nora in young girls and duo to the fact that the labia minora lie in close appo¬ 
sition in early life, particularly in the posterior portion, a mild inflammation 
could easily' result in an agglutination of tliese structures without any marked 
signs of vulvitis. This view is substantiated by' the fact that the jiosterior por¬ 
tion of the fusing membrane is generally' alway's noted to be the more resistant 


to separation. 

Vakar, in his series, believes that a vulvitis or a vulvo-vaginitis antedated the 
fusion. Vulvitis was present in -17 i)er cent of his cases. In his opinion the phys¬ 
iologic desquamative vulvovaginitis of the new born play's an important role. 
This physiological inflammation serves as a predisposing factor for the penetra¬ 
tion of pathogens which in turn is followed by' infection and adhesions. 

The fragile nature of the cohesion and the ease with which it is separated also 
bear out the contention that vulvar fusion is an end result of a mild inflammatoiy' 


process. 
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SYMPTOJLITOLOGY 

The bubjcctive symptoms fall into two separate groups. In 80 per cent of 
this scries tlicre were no symptoms referable to the fusion. In this group the 
diagnosis was made citlier on routine physical examination or by pelvic exam¬ 
ination made at tlie motlicr’s request. 

Urinary symptoms were noted in 20 per cent of the cases. In all of tliis group 
tenesmus and freciucncy of urination were present. In 1 case chronic pyelo- 
cystitis of 9 montlis’ duration was apparently due to this form of obstruction. 
Residual urine both in the vagina and in the bladder was noted in a few instances. 
Deviation of the urinary stream, pj'uria, and straining on urination were of com- 



Fiq. 1. .1 vulvar fusion. Xoto singlo anterior opening above urethra. B, separation 
of fusion by blunt dissection. A proi)c has been forced through posterior portion of fusion 
and passed through anterior aiiertuie seen in A. C, 3 weeks after separation of fusion. 


nion occurrence. No tendency to pruritis nor masturbation has been noted by 
us. 

In this series the youngest was Gi weeks, the oldest years. 

DliVGNOSIS 

On vaginal examination the condition is easily recognized by simple inspec¬ 
tion. At first glance one may get the impression that there is some bizarre type 
of pseudohermaphroditism present, as nothing is seen between the anus and the 
symphysis pubis but the anterior aperture of the fusion (fig. 1). On separating 
the labia majora, the labia minora are seen to be sealed together by a thin 
bluish semi-transparent membrane. This membrane bulges perceptibly during 
urination. Anteriorly there is a small pinpoint opening just below the clitoris 
through which the urine emerges. This opening is posterior to the clitoris but 
well anterior to the urethral meatus, so that in effect there is a diaphragm which 
tends to obstruct efficient emptying of the bladder. 
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Fifty-three percent of tiiese cases luul onty the anterior aperture as described 
above. In the remaining 47 per cent two to three additional perforations were 
noted m the midi)ortion of the membrane (table 1). It is our impression that 
the latter type is less apt to exhibit urinary symptoms. 

We have seen no cases in adult.s, l)ut it is obvious that hematocoli)os, and other 
pelvic manifestations might well follow vidvar fusion if the condition is not rec¬ 
ognized and treated early in childhood. Unfortunately no studies of the blad¬ 


der or upper urinary tract have been made on any of these cases, though they 
have been frecpiently advised. The fusion is so easily remedied and the symp¬ 
toms disappear .so quickly that hospitalization for complete urological studj'has 
not been carried out. All of these cases have been seen as out-patients. 

Ihe following report illustrates some of the problems encountered in a typical 
case of vulvar fusion. 


CASK UKPOnT 

B. G., aged 2.V years, was seen at the Xalle Clinic with the history of repeated 
attacks of p 3 'elilis over a period of 9 months. The.se attacks were character¬ 
ized bj' elevation of temperature, vomiting, aijilominal p:iin, and marked fre- 
quenc}’ of urination. Her urine had been e.vamined frcfjuentl}' and was alwa3''s 
found to be loaded with pus. Varied medication had been given without bene¬ 
fit. The patient had lost weight, had a poor appetite, anti was extremel^’^ 
irritable. 

Ph^'sical e.xamination revealed a thin, active child not acutety ill. She weighed 
25 pounds. The rectal temj)erature was 99.4 F. Positive findings were 
limited to the genitalia. When the labia majora were separated, the labia minora 
were found to be adherent tliroughout except for a small pinpoint opening just 
posterior to the clitoris. Xo urethral orifice could be seen, 'rraction of the labia 
produced the appearance of a thin, semitransparent menibrane completeh'’ 
occluding the introitus. Sec figure 1. 

During the examination a small amount of urine was passed (with obv’ious 
effort). During micturition the fu.-^ed labia minora were seen to bulge percep- 
tibh', the vagina filling with urine which overflowed through the anterior aper¬ 
ture described above. 

The fusion was separated tligitalh' without anesthesia, and boric acid ointment 
was applied to the denuded surfaces. A 10 F catheter was passed through a 
normal urethral orifice and SO cc of cloud\' purulent urine were obtained. 

All sj'inptoms promptlj' disappeared, and no recurrence was noted during 2 
j^ears of observation. See fiigurc 1. 


TliKAT-MKXT 


The treatment consists of simple .separation of the labia minora. I his maj’’ 
be accomplished bj' lateral traction rnanualty or by blunt cUsacclion (fig. 1, S). 
A bland ointment is used to prevent further agglutination of the raw sui faces. 
The mother is instructed to inspect the vidva daily and to separate any minute 


adhesions that may appear. 
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Ancstliesia was necessary in only 4 cases of this series. All of these were 
over 4 years of age. 

One or more recurrences wore noted in 20 per cent of our cases, and as Bowles 
and Childs have noted, constant vigilance is necessary to prevent further 
synechia. 


CO.VCLUSIONS 

One hundred and ten cases of vulvar fusion have been observed. 

The condition is acquired and is not si congenital anomaly. 

The condition may be asymptomatic or may produce symptoms of urinary 
tract obstruction. 

Treatment consists of separation of the labia minora, either manuallj' or by 
blunt dissection. 

Becurronces were noted in 20 per cent of this series. 

4J3 Church SI., Charlotte, N. C. (P. N.-, J. R. .4.) 

Lovelace Clinic, Albuquerque, M. (B. C. A''., Jr.) 
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HEREDITARY HEMORRHAGIC TELANGIECTASIA AS A CAUSE 
OF HE:\IATL'RIA: two CASE REPORTS 


JAML’S L. CAMPBELL, JU. 

From (he Department of Urology, Grady Memorial Hospital and Fmury University School of 

Medicine, Atlanta, Georgia 


Hereditary liemorrhagic telangiectasia is a well-established disease entit}', but 
the literature, and particularly the urological literature, has been deliiuiuent in 
listing it as a cause of hematuria; in fact it has been stated that the profession 
at large seems hardly aware ot the existence of the disease.* With the proper 
diagnosis it may account for an appreciable percentage of the cases of so-called 


“essential hematuria.” Although many hundred ca.'^es of familial epistaxis, 
gastro-intestinal and cutaneous bleeding have been reported, less than 30 cases 
of hereditary hemorrhagic telangiectasia with hematuria have been published. 


HI.STOIUC.vn 

The first recorded observation of familial bleeding other than hemophilia 
was made b\' Babington- in ISOo, who reported a family in which recurrent epi¬ 
staxis occurred for live generations. Xo telangiectatic areas were noted, how¬ 
ever, in this series. It was not until the turn of the century that the Rendu^- 
Osler’- “ - Weber' syndrome became established as a disease entity and was 
termed "multiple heriditary telangiectasia” by Osier. Various names have been 
applied to designate the condition but until now the standard nomenclature 
lists the di.sease as hereditary hemorrhagic telangiectasia. In 1931, GoldsteiiP 
after a careful search of the world’s literature, reporteil that there were on rec¬ 
ord 90 to 05 families iuvvlvht'^ some 500 to 550 persons aOlieted with this condi¬ 
tion. Hurst,'* et al. collected reports of -19 other families showing hereditary tel¬ 
angiectasia and added seven families from their own series. Barrock'® reviewed 
the literature in 19-M. 

Guthrie** in 1902 reported 12 cases of idiopathic hematuria in one family of 
1.3. Oslei-® in 1907 pre.<ented an additional case which was admitted to the .lohns 
Hopkins Hospital for gro.':S hematuria. Aitken'- in 1902 reported 10 certain and 
one doubtful ea.se of hematuria in one family. Xo mention of telangiectasia is 
made in this rei)ort. Pearson*® reported a man with hematuria due to a hemor- 


‘ Larrabc, II. G. and Littinan, 1).: New Eni;. J. .Med., 207: 1177, 1032. 
’ Babington, B. G.; Lancet,2:1502, ISGj. 

’ Itendu: Bull. ot. incin. Soc. mod. d. IioimIc Paris, 13: 7.'5l, ISOO. 

‘ Osier, W.; Bull. Johns JIopkin.s llo-sp,, 12:333, 1901. 

^ Osier, W.: Quart. .luur. ^led., 9: 07, 1007-08. 

Osier, W.; Bull. Johns Hopkins llosp., 18: 101, 1907. 

' Weber, E. P.; Lancet, 2:100, 1897. 

» Goldstein, II. I.: .\rch. Int. .Med., 48:8.30,1931. 

Hurst, A. F. and Plummer, .\'. rf.: Guy’s Hosp. Uep., 82:308, 1923. 

» Barroek, J. J.: Wise. .Med. J., 43: .S05, 1914. 

» Guthrie, L. G.: Lancet, 1: 1213, 1902. 

Aitken, J.: Lancet, 2: 414, 1909. 

”Pear.son, H. A. B.; Lancet, 1: 91, 1901. 
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rliagic duthoaib with familial hiatoiy of bleeding Mayou“ reported a patient 
with multiple telangieetaaia of the bladdei with mteimittent piofuse hematuria 
This individual also hud associated telangiectatic aieas of the leg Wefeld“ 
presented a w oman w ho h id pi ofuse hcmatm la following se\ual mtorom-se Ev- 
aminalion of the bladdei i p\ ealcd it to be studded with telangiectasia, angiomata 
and variccs Foggie'® repoitcd a patient with n isal telangiectasia who had oc¬ 
casional epistaxis and recuuing painless heniatuiia with no other positive uro- 
logic il fiiidiiigs Tw cl VC membei s of this family had bleeding from telangiectatic 
areas foi five geneiations No othei individual m this family had hematuria. 

Bobbitt,” et ahrecently icpoited a c.isc of hematuiia foi which nephrectomy 
w.is pciformcd The pathological dcsciiption as well as the photomicrographs 
are suggestive of heieditaiy heinorihagic telangiectasia, but no mention is made 
of teliuigiectatic aieas oi history of fumih.il bleeding hinny cases of renal hema¬ 
turia luvebecn lepoited fiom angiomas and other tumoisof the kidney and renal 
pelvIs These neoplastic pioccsses should not be confused with hereditary hem¬ 
orrhagic telangiectasia. 


PVTIIOLOGY 

Hereditary hcniorihagic telangiectasia is a definite clinical entity, character¬ 
ized by typical localized ddation of sm.ill vessels to form angiomatous lesions with 
a tendency to bleed from these aieas “ Thcie is no piohferation of vascular ele¬ 
ments—the disease is not neoplastic It is a heieditary disease, transmitted 
by both se\es and oocuri mg equally in both seves Fitz-Hiigh‘® pointed out that 
the disease may skip one oi moic generations 
The visible local lesions have been dcsciibed by Steiner““ as eMstmg in three 
forms: “the pinpoint, which is most apt to bo seen on the skin of the hands and 
face and which may be icadily ovcilooked, the spider foim, which is most com¬ 
mon and which Paikes Weber prefers to call spidei angiomas rather than spider 
nevi, the nodulai type, which may oi igm ite in the centei of a spider angioma and 
finally form a solid vascular tumor, split pea in size They are most frequently 
seen on the nasal and buccal mucosa and on the mucocutaneous junction of the 
lips, but may be found iii other locations the spots on the mucous mem¬ 
branes always remain a blight red ” Those of the skin may be a bluish color 
In one patient who came under the observation of the author there was marked 
dilatation of the sublingual blood vessels (fig 1). 

Schuster,®' in a review of the nine autopsies performed on patients with the 
disease, reported telangiectatic lesions of the skin, nose, mouth, pharynx, laiynx, 
trachea, stomach and duodenum None were present in the kidneys He pre¬ 
sented photomicrogiaphs of telangiectatic areas from the skin showing dilated 

“ Mayou, S Proc Rov Soc Hied , 1: 60,1908 
■MVelfeld, J Urol d, Cutan Rev , 22 566,1919. 

>‘roggio,W E Edinburgh M J ,35 281,1928 

” Bobbitt, R hi, Hoffman, C A and Werthammer, S J Urol , 62* 288,1918 
'• Wells, E B Am J M So, 211-577 1916 
“ Fitz Hugh, T , Jr Am J M So , 166.881, 1923 
Steiner, W R Arch Int hied , 14 194, 1917 
"Schuster,N J J Path ABact ,44.29,1937 
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capillaries without inflaruniatiou. In another of tliese cases there were multiple 
aneurysms of the splenic artery, each about the size of a hazelnut. Osier’s® 
only case that came to autopsy did not show renal lesions. 

Little has been written of the microscopic picture of the lesions of familial 
telangiectasia. Moore- states that large sinusoidal .spaces appear just beneath 
the epidermis. Singer and Wolfson-® classify the disease as one of the hereditary 
disorders of the capillary structure and function. Thej' state that the charac¬ 
teristic lesions are composed of dilated small vessels that histologically comprise 
a single layer of endothelium with a conspicuous deficiency of the muscle and 
elastic layers of the vessel wall. The bleeding from the telangiectatic area is 
prolonged because of abnormal contractility re.sponse. They reported a family 
with hereditary hemorrhagic tehingiccuisia with positive tourniquet tests and 
surmised that it could be present with capillary fragility. Wells’'' also reported 
5 cases with positive tourniquet le.sts, .supporting the theory that it may be fun- 




PiG. I. C:i.SL* 1. Siiowiiit; murkctl dilatiititju of sublinmial vesscLs 

damentally a disease of capillary fragility. This is a new concept of the ilisease 
and may eventually alter the diagnostic criteria. 

The characteristic lesions do not usually appear until adult life and may go 
unnoticed by the patient. Nasal and buccal telangiectases are by far the most 
common and as a result epista.vis anti bleeding from the buccal mucosa are the 
most fretiuent types of hemorrhages. They occur in the mucous lining of the 
e.sophagus, stomach and intestines, giving rise to bleeding from these points. 
In fact, the}’’ liave been re|jorled to occur in almost all mucosal lined cavities. 
Skin lesions are common and fretiuenlly give rise to persistent and profuse bleed¬ 
ing. Trauma seems to play an important part in the actuation of hemorrhage. 


DIAGXO.S1S 


The diagnostic criteria were 
1 ‘abe and Littman.' They are: 


establi.shed by Cloldstein'’ and confirmed by Lar- 
1) definite hereditary tendency, 2) visible typi- 


« Moore, II. A.: A Texll)Ook of PiilUolot'v. Philiulclpliia: W. \l. Siiuiulcrs CoIt) 11, p. 05. 
Singer, K. and Wolfison, W. Q.: New ICng. J. .Med., 230 : 0,57, It)It. 
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cal telangiectatic mcaa with tendency to bleed flora these aieas, 3) noiraal bleed¬ 
ing time, noiraal clotting time, noimal clot retraction time, noimal platelet count 
and negative toiiinifiiiet teal Tlio condition must bo diffeiontiated fiom he¬ 
mophilia, pacudoheinophilia and the pm pin u diseases” The blood picture 
may bo alteied by piolonged homoithagc 
Symptoms depend on the location of the lesion and whethci oi not it is bleed¬ 
ing In the picsence of the othei diagnostic criteria, hematuiia with noimal 
pj’elogiams and no liistoiy of calculi oi other uiological disease is highly sugges¬ 
tive of lenal telangiectasia 


nil. VTMCXT 

In gcnoial, tieatmenl has been uns.itisfactoiy Piobably one of the best 
avionis la to tie it only those lesions which bleed, leaving the othois alone Cau- 
teiization of the olTensive aicas is the accepted method of handling the accessi¬ 
ble loaions Suigieal excision of the aiea oi lemoval of a viscus may, at times, 
be ncccssaij' to contiol hcmoiihage Radiation thoiapy has been lecomraended, 
but has not not met w ith gcnoial acceptance The administiation of laige doses 
of non and geiieial siippoitivc measiiies to combat anemia aie of couise indi¬ 
cated Repeated blood tiaiisfusions have been neccssaiy m many cases Ru¬ 
tin may pio\o of value m tieitiiig the disease if it is one of capillaiy fragility 
as has been suggested. 


CASE RFPOIITS 

Case 1 Mis L P S , a 39 yo.u old cotton mill woikei, was admitted to 
Grady Memoilal Hospital on September 9, I9J0, w ith a pam m hei left side and 
bloody urine as hei chief coniiilamt The patient dated the onset of hei pies- 
ent illness fiom hei second picgnaiioy 4 yeais piioi to admission At that time 
she developed a shglit pain in the left flank wliicli peisisted until delneiy It 
iccuiicd duiiiig hei thud picgnancy and peisisted constantly since then, becom¬ 
ing moie seveic duiiiig the past 3 months It was duiing this thud pregnancy 
that she fust noticed that hoi uime was blood-tinged This hematuiia, accom¬ 
panied by nausea and vomiting, peisisted inteimittently since the onset and at 
times became quite sevoie Thiee months piioi to admission she occasionally 
passed “stiingy blood clots” These symptoms peisisted with gradually in¬ 
creasing pain m the left fkude and costoveitebial angle She gave no histoiy of 
passing urinaiy calculi Theie had been no episodes of epistaxis or bleeding 
fiom any othei pait of hei body 

Thiee weeks piioi to this admission she was admitted to the gynecological 
seivice of Grady Memorial Hospital for lepan of a cystocele and lectocele The 
hematuiia was noted and a uiological consultation leqiiested Cystosoopic ex¬ 
amination at that time showed marked gross hematuiia fiom the left uieteral 
orifice and blood-tinged urine spuitmg from the light oiifice Retrograde and 
intravenous pyelogiams weie normal A second cystoscopic examination done 
3 days latei confiimed the bleeding fiom the left uppei urinaiy tract, no bleeding 
was noted on the light side Examination of the mine sediment for tiibeicle 
bacillus was negative Operation foi lepair of cystocele and lectocele was de- 
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ferred and slie was discharged from the gynecological service with a diagnosis 
of hematuria, cause undetermined. She was readmitted on September 9, 19-10, 
to the urological service. 

I here was no lamily history of tuberculosis or renal calculi. Her mother, Avho 
is living and well, had had recurrent epistaxis “all her life.” Her maternal grand¬ 
mother also had many nosebleeds. No other members of her family' had abnor¬ 
mal bleeding. 

The temperature was normal; respiration, 2-1; pulse, 70; blood pressure, 122/SO. 
On the anterior portion of the ventral .surface of her tongue there were dilated 
blood vessels, reildish blue in color, which had the appearance of submucous 
hemorrhages. Posteriorly on the ventral surface of her tongue there were mul¬ 
tiple bright rcfl, spider-like telangiectases. There was a reddish-blue .sjmt on 
her right cheek approximately .ii cm. in diameter which blanchetl on prc.ssure. 
The blood vessels of the uvula were also dilateil. There were no other telan¬ 
giectases visible on her body. Heart and lungs were normal. The left side of 
her abdomen was very tender to palpation and there was marked left costover¬ 
tebral angle tenderness. The spleen was palpable two to three fingerbreadths 
below the left costal maigin and was soft and te/ider. The inferior border of the 
liver was palpable two lingerljreadths below the costal margin and was also ten¬ 
der. The remainder of the physical examination was essentially negative. 

The urine was grossly bloody on re[)eated e.varninations. There was a trace 
to I plus albumin with O-IO pus cells in each high power field with occasional 
clumping in ati unspun, catheterized specimen. The urine was negative for sugar. 
Culture of kidne 3 ' urine specimens showed no growth from the right and .-Uka- 
ligenes faecalis from the left. Examination of repeated smears of the urine 
showed no acid fast organisms. Urine culture for tubercle bacilli was also neg¬ 
ative. The red blood count was 8,800,000; hemoglobin S.l gm.; platelets-170,000; 
white blood count (5,2.50 with a normal dilTerential count. Sedimentation rate 
was 37 mm. in one hour; hematocrit 31. Coagulation time, o min.; prothrom¬ 
bin time, normal; clot retraction time, normal; bleeding time, 2 min.; red blood 
cell fragility, normal; tourniquet test, negative in each arm. Liver function 
tests were within normid limits. X-ra\' of chest was negative. 

Cj'stoscopic examination -1 daj's after readmission again showed blood coming 
from the left ureteral orifice, and retrograde and intravenous pj'clograms made 
at this time were normal. 


All available members of her family were examinctl. Her mother showed al¬ 
most identical lesions of the tongue; there were none on her uvula. In addition, 
the mother showed .spider-like telangiectases of the nasal mucosa. 

She was placed on iron therapjL During her l-da)’’ cour.se in the ho.spital the 
patient had two episodes of left ureteral colic associated with nausea and vomit¬ 
ing, Her temperature remained normal. The hematuria subsided remaikabl.y 
and on discharge her urine showed only 29-25 red blood cells per high powei 
field in an un.spun, catheterized specimen. Her condition was explained to hei 


and .she was told to come back at intervals lor check-up. 

She has had two attacks of hematuria lasting -I to 0 days since discharge, ihe 
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crythiocyte count icniams between 1 ami 5 million and hemoglobin has 
remained between 10 and 12 gm Bed lest foi soveial days alleviates the hema¬ 
turia and associated pain She has been able to lesume hei woik on a pait-time 
basis 

Case 2 W T , a 21 year old Xcgio laboioi, was admitted to the urological 
sen ice of Gradj' IMeiiiorial Hospital on Dccemhei II, 1917, with chief complaint 
of passing blood m uiine Ihis was his third admission foi hematuria. He 
dated the onset of his picsent illncs fiom 3 years [iiior to this admission At 
that tune he had a pei lod of gioss hcmatui la which lasted .appro\imately I months 
ind stopped spontaneou'b’ without medication His next episode occurred 
some b months later Aftei passing bloody urine for 2 weeks he came to the out¬ 
patient urologic.d chine and was achnitled to the hospital He was profoundly 
anemic Cystoscopic examination showed bleeding fiom the left kidney Ret¬ 
rograde pyelograms showed slight lodionephiosis of the left kidney and a drop 
of 1 cm 111 the upiight position lie w.is given repeated blood transfusions A 
pyeloplasly and Demiiig ncpliiopexy were done m Apiil 1945 It is presumed 
that a diagnosis of chronic pjolonephiitis with ureteiopelvic obstiuotion was 
the basis of this proceduic The hematuiia subsided foi IS months when he 
again noted blood m his uime He consulted a piivate physician and was given 
medicine which “helped some ” This attack lasted only 2 weeks On No- 
voinbcr 10, 1017, he was again leadmittcd because of hematuria which had been 
present foi 2 months He complained of fatigue, djspnea, palpitation and pain 
111 the left fkiiik and costovcitebial angle Repeated cystoscopic examinations 
showed the blood to be coming from the left kidney Retiogiade py'elogiams 
and mtraxenous pyelograms weienoimal His led cell count was 3,200,000 with 
b S gm of hemoglobin He was given five transfusions of citiated whole blood 
Ho di ignosis was established He was dismissed on November 29, 1947 at his 
own leciuest The hematuiia was still piesent but was less than on admission 
He was seen again on Dccembci 12, 1947 in the outpatient department The 
hematuiia had peisisted and he was icadmitted to the hospital He was ob¬ 
viously anemic, ciuite dyspneic on the slightest exeition and complained of 
marked palpitation The pam in Ins left side had become more acute and ra 
diated to the lowei left quadiant of his abdomen 
Except for the usual childhood diseases he had always enjoyed good health 
until the onset of the piesent illness He stated that he had many nosebleeds 
when he was a boy in school and that they always lesponded to home treatment 
His mothei was living and well, his fathei died many years ago of unknown 
causes He has 5 biothers and 8 sisteis, all living and w ell All of his brothers 
had profuse and frequent nosebleeds dining adolescence He had lost track of 
most of his family and the history was not accuiate An attempt was made to 
contact members of his family but none would submit to examination 
The temperature was normal, pulse, 98, lespnation, 26, blood pressure, 
102/58 m each arm The conjunctivas and the mucosa of the bps were quite 
pale Theie weie no telangiectases found Lungs weie deal and resonant to 
percussion and auscultation Theie was a soft blowing systolic muimui The 
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heart was of normal size. There was moderate tenderness in the left flanlc and 
costo\ ei tcbial angle. Xo abdominal viscera were palpable. The remainder 
of the phj^sical e.vamination was essentially normal. 

The urine was grossly bloody. Spccihc gravity, l.OlO; pH, 5..5; albumin, 3 
plus; sugar, negative. There were innumerable pus cells per high power field 
in a noncentrituged catheterized bladder specimen. Smear of urine sediment 
for tubercle bacilli was negative. Culture for tubercle bacilli was also negative. 
The red blood ceils numbered 2,290,000 witli 5.9 gm. hemoglobin. Platelet.s, 
270,000; white blood cells, 10,9.50 with a normal differential count. There 
wore -l.S per cent reticulocytes. L'rine culture from the right kidney .showed no 
growth; culture from left kidney showed Alkaligenes faecalis. Blood Kahn was 
negative. Bleeiling time, 1 min., 30 seconds; coagulation time, 5 minutes; clot 
retraction time, normal. Prothrombin lime, normal; sickel cell preparation 
showed no sickling at the end of 21 hours. Bed cell fragility test, normal. Liver 
function tests were normal. The tournitiuet test was negative at the end of 
15 minutes in each arm. X-ray of the chest was normal. 

During this hospital course his temperature remained normal. He was placed 
on ferrous sulphate and was given an additional transfusion. There was little 
benefit- from this therapy. lie continued to have profuse gross hematuria. 
Two cystoscopic e.xaminatious done a week apart again revealed the blood to be 
coming from the left kidney. On .January 7, 19 IS, a subcapsular nephrectomy 
was performed, 'rite kitlney specimen was gro.ssly normal. 

The gross specimen was a kidney measuring 11.5 by 5.5 by 2.5 cm. ami weigh¬ 
ing MO gm. The capsule was absent. The surface was rcdtlLsh-brown and 
smooth. There were two small hemorrhagic areas on the surface, one measur¬ 
ing I mnv. in diameter and the other 2 mm. I’hey were dark reddish-purple in 
color. 

On cut section the kitlney was rctldish-brown in color. The cortical thick¬ 
ness varied from 0 to 7 mm. The cortical striations were plainly seen. 

The pyramids were slightly pale in color. Xumerous small, dark purple, cir¬ 
cular spots were seen in the pyramids. The first of these spots, 1 mm. in diam¬ 
eter, was observed in the pyramid emptying into the most superior caly.v l.-l 
cm. from the surface and 2 cm. from the upper imle and .8 cm. from the caly.x. 


A .second dark spot, 2 mm. in diameter, was observetl in the pyramid emptying 
into the third caly.x from the sviperior pole. This spot was 1.1 cm. from the sur¬ 
face and 0.8 cm. from the calyx. A third spot was observed in the next most 
inferior pyramid emptying into the fo\irth calyx from the superior pole. Ibis 
spot was 1 mm. in diameter, l.-l cm. from the surface of the kidney and 0.7 cm. 
from the calyx. Another spot, 3 mm. in diameter, was observed in the other 
half of the calyx, ft was 1.5 cm. from the surface and 2 mm. from the calyx. 
A spot I mm. in diameter was observed in the pyramid emptying into the fifth 
caly.x from the superior pole. This spot was 1.5 cm. Irom the surface and 1 mm. 
from the calyx. 

The calyces, pelvis and ureter were normal. 



Fig. 2. Case 2. A, section tlirougli tel;iiiBicct.alic arc.a of kidney, shoiving marked dila¬ 
tation of capillaries and absence of muscular coat. X 100. if, same section. X 400 

lie has been seen at weekly intervals since his discharge. Ilis hemoglobin is 
now 12.5 gm. and red cell count -1,580,000. He has returned to his previous 
occupation and states that he feels well and has had no more hematuria. 


COM5IENT 

It was only after much deliberation that the kidney in the second case was 
removed. Nephrectomy was considered justified because of repeated attacks 
of unilateral hematuria proved by cystoscopy during the episodes of bleeding. 
The patient was profoundly depressed mentally and in a state of chronic anemia. 
Multiple blood transfusions and other supportive measures were of no avail. 

It is believed that many cases of undiagnosed renal hematuria may be clas¬ 
sified as hereditary hemorrhagic telangiectasia if a careful history is elicited 
with regard to familial bleeding and a careful search is made for the typical 
lesions of the skin, nose and mouth. 
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The kidiie}" in ca^e 1 was not removed because blood was seen to come from 
the right ureter in one examination. 

SUMMARY 

A brief review of the literature concerning hereditary hemorrhagic telangiec¬ 
tasia witii iiematuria is presented. 

Two additional cases of hereditary hemorrhagic telangiectasia with hematuria 
are reported. In one a nephrectomy was performed. 

103 ir. Broolcwood Dr., Vnldosla, Gu. 
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INTRACAIXB LUBRICANT AS A URETHRAL ANESTHETIC' 
BUDD C. CORBUS 

While vibiliiig Dr. Reed Nesbit’s clinic at the Uiiiverbity Hospital in Ann 
Aibor, I \va.s impicsbod by his technique of producing urethral anesthesia for 
cystoscopies and urethral instrumentation. Nupercaine was incorporated in a 
lubricant, the substance being packed in a collapsible tube containing just enough 
material for one instillation. The urethra was filled, taking great care to massage 
the anesthetic into the posterior uicthra. A urethral clamp was placed over 
the glans penis thereby holding the lubricant in situ. In 5 or G minutes the 
patient was ready for cystoscopy. 

Dr. Ncsbit was kind enough to let me have the formulafor the lubricant, but on 
returning home I found it was no longer possible to buy nupercaine crystals on 
the market. Through the cooperation of Mr. R. C. -Anderson of Squibb and 
Company and Mr. E. 11. Devine of Lyman’s Pharmacy it was suggested that 
intiacaine in a 2 per cent solution be substituted. The following is the formula 
of intracaine lubricant: 


Intr.icuino hydrochloride (Squihh) 20 0 gm. 

Phenol liquciicd (U.S.P.) 5.0 co 

Boric noid (U.S.P.) . SO 0 gm 

Tr.ig.icaath (Ribhon-U.S.P.) Id 0 gm. 

Glycerin (U.S.P.) . 200.0 oc 

Distilled w-nter to mnko . IddO 0 co 


Intracaine (Squibb’s Diethoxin) was introduced by McIntyre and Sievers in 
1937. It is not new; however, up to the present time it has had little publicity. 
It is a benzol derivative and has been compared with procaine hydrochloride for 
injection anesthesia. 

Belt and Bavetta icport that they have used intracaine hydrochloride in 2 per 
cent solution instilling 5 cc or more in the urethra in 13,200 cystoscopies and in 
over 5,280 urethral dilations with not a single toxic leaction. They state further 
that intracaine’s chief virtue, in addition to its low toxicity, is the duration of the 
local anesthesia which contributes much to the post-instrumental comfort of the 
ambulatory patient. 

Bumpus I eports favorable results in its use, especially when the urethra hasbeen 
tiaumatized or when there is any question of idiosyncrasy to cocaine. 

Douglas, using 1 to Ij per cent solutions, has injected the kidney pelves and 
bladder at the same time with no untoward effects. In man and in animals intra¬ 
caine hydrochloride is effective in about one-half the strength of the usual local 
anesthetics (procaine hydrochlor-ide). Its action is quicker and more uniform 
and lasts a longer time. It definitely tends to spread to a greater degree beyond 
the immediate zone of infiltration. It does not lose its anesthetic power on 
boiling. 

' Road at meeting of Chicago Urological Society, January 23,1947. 

S9 
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Like other imestheties of this type, intruciiinc eiiu be used for spinal, sacral and 
infiltration anesthesia. It also comes commercially under the trade name of 
Intracaine In Oil. Excluding cystoscopies it is very valuable in ordinary in¬ 
strumentation. 

Intracaine lubricant has the following advantages:— 

Due to the phenol that is incorporated in the lubricant it is absolutely sterile. 
This has been proven by myself as it was impossible to cvilture any bacteria from 
jars or tubes that were in my daily use. 

Intracaine lubricant is water soluble and will not fog cystoscopic lenses. 

Intracaine lubricant coats the urethra like a paste and thereby enhances its 
anesthetic action. Its close adhesion to the mucosa permits its continued action 
after the instrument has been witlulrawn, thereby greatly le.ssening tenesmus 
and strangury that invariablj’’ accompanies urethral instrumentation. 

63G Church Si., Evuiislon, HI. 
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IMPLANTER FOR RADON SEEDS FOR USE WITH THE MCCARTHY 
FOROBLIQUE P.AN-ENDOSCOPE 

J. ROUT. UINKER 

From the DcpnrlmciU of Urotoiji/, University of Georgia School of Medicine^ Augusta, Georgia 

An implunter for riuion bcecis has been modifieci so that tire shaft is rigid and can 
be Used with the McCarthy Forobliriuc Pan-Endoscope. With this instrument, 
tile seeds can be implanted with greater ease, accuracy, and speed in that portion 
of the bladder which is accc-ssible through the McCarthy Foroblique Pan-Endo¬ 
scope (fig. 1). 



i 



Fio. 1 

There are a few elementary points which might be mentioned regarding its use. 
When tile seed is inserted in the slot, the inflow of water should be stopped and the 
outflow cock opened, so that the seed will not beivashed out. The operatingfln can 
be used and facilitates in accurately guiding the point of the instniment. Inas¬ 
much as the manufacturers have not yet insulated a cystoscope so that a metal 
instrument will not short out the light when it reaches back as far as the light cord 
contact, it will be helpful to slip a piece of gauze or some other insulating material 
between this and the implanter, as is done when using other metal instruments, 
such as stone extractors, cystoscopic forceps, etc. 

This instrument was made in cooperation with the Radium Emanation Corpora¬ 
tion, Graybar Building, New York, New York, 

406 University Hospital, Augusta, Ga. 
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estrogen 



More poteHl ihan any other available oral 
csUogen, Estin^l* provides unusually rapid 
relief from menopausal discomforts. 
Symptoms often subside within three days 
with one tablet of 0.05 mg. daily. 
Estinvl imparls that special sense of wclbbeing 
characteristic of the parent substance estradiol. 


nm 

(ETHINYL ESTRADIOL) 


Uj 


Flexible tablet dosage ranges from one 0.02 mg. 
tablet to one 0.05 mg. tablet daily. When a 
fluid estrogen preparation is preferred, 
EsTiNYL Liquid is available, containing 0.03 mg. 
elhiii}! estradiol per teaspoonful (4 cc.), in 
an extremely pleasant tasting vehicle. 


CORPORATION 

’BLOOMFIELD, NEW JERSEY 





avoiding undesirable side effects 



Effective relief of visceral spasm is generally obtained with 
Trasentine or Trasentine-Phenobarbital. By its selective action, 
Trasentine avoids the undesirable side effects of dryness of the mouth 
and pupillary dilatation frequently produced by belladonna or atropine. 
These advantages have caused physicians to prescribe more Trasentine 
and Trasentinc-Phenobarbital than probably any other brand of 
antispasmodic. 

• .Average adult dose is one or two t.d)lets 3 or 4 times daily as required. 

Tk.\.sen ii.N'K-PiiK.N’oii.vRHiI'Ai. —Tablets (yellow) contain 50 mg. Irasentine 
hydrochloride with 20 mg. phenobarbit;d, in packages oi 100 ami 500. 
Tr.\sf.ni(nk —Tablets (white) of 75 mg., in bottles of too and 500; also 
.suppositories of 100 mg., and ampuls of 50 mg. 


Ciba 


UIIJU PHARMACEUTICAL PRODUCTS. IHC.. SUMMIT, NEW JERSEY 
TRASENTINE (brand of adiphenme)—Trade Mark Rcr.U.S.P at.Off. 2 /l« 0 .\t 
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HOPKINS \ 


1852 - 19^^^-2 

Dr. Ilalstecl uas one of the “old guard” at Johns Dr. Ilalsted received bis A.B. at Yale in U 
Hopkins; a man of quiet, modest, ui)ai»5uinii)g per- M.D. at Columbia in 1877. Post-graduation 1 

■ . ■ . . theiulel- ied at Vienna, Leip7ig, Wurzburg. In llie 18 

; ■ : 2 reported was attending suigeon at Bellevue, Presbyter 

^ [ . ij ' ■ , .s credited Roosevelt Hospitals, New York, 

with the introduction of rubber gloves m 1890. His In 1889 Dr Ilalsted accepted the chair in ‘ 
refinements in surgical technics have had wide in- at Jblins Hopkins University, Baltimore. He 
fluence. conspicuous example of the great surgical tea 
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C/iitcgo, III.-'Photograph in Ethicon \ 
Suturo Laboroloriei, sbov/lng ribbonf of i 
sutgico/ gut being inspected just prior | 
to iminefsian in ebromo balfi. After | 
cbromicixalion several ribbons arc spun i 
inlo o completed suture strand, Tro- \ 
ebromieixing before spinning, on oxtiu- \ 
sive Ethicon process, assures uniform \ 
chrome disposition, resulting in uniform 
digestion by tissue enzymes. 
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WITH ETHICON'S TRU-CHROMICIZING PROCESS 


The fate of the ub-jorbahle suture allcr huplanla- 
tioii and wound clo'>iire, and iU reacliuns hi the 
host, arc the uUhiiate lest of tlic sulure\ quality 
and dependabiJily. 

Totlay chromici/cd yiit is widely used because 
of its resislain-e to digestion until lieaJing is .ic- 
complished. In this aspect, the chromic suture 
must possess these attributes; 

KSunicient chrome conlcul to withstaiul pre¬ 
mature digestion, 

2. Chrome concentration must not be so c.\ces- 
si\o tliat fragments of the suture resist digestion 
and persist in tissue. This condition frequently 
leads to knot extrusion. 

In order to obtain a product having the highest 
]Kis.sihlc degree of nniforniity, Ktliicon rhroini- 
ci/cs raw gut .strands in llie ribbon stage. This 
more meticulous process was mimed 'IVu-chromi- 
ci/iug. T'hc .dteriiativc method, used by others, 
called snrfaec*chromici/ing. iinolies lljc dipping 
of the finished, spun and dried sulurc strand in a. 


chrome bath, Tlicse arc the results of the two 
methods: 


Surface'ChromIcizing 

In ciizHiiu sohiUon. tlie 
core of most surf iLC-ihriH 
lui^lxcil gul Ulst-sU rcnUl j . 
tilling A lioIloNV cjlltiilcr 
ulilth hcpantlcH into rib 

boils. 

TliU c)llntlcr may bo tx- 
cossUdy rcsisLint to cii' 
ziiiic iitiim .im! remain a-t 
nil uninvested foreign body 
InUcUuUeU* 


Tru-Chromicizing 

Klhlcon Tru-cbromlcizeU 
cut cxidbiU uniform on* 
zjme rcslsUnco tlirougliout 
digestion. It dfgcuts from 
ilie surface Inward, amt rc> 
tains its lulegrltv as a uni* 
lied suture until dissolution 
approaches completion. 

Total digestion climl- 
n itcs (ho danger of knot 
extrusions undstcrilc stitch 
abscess es. 


VJhat Tru-Chromicizing Means To You 

1 . i.eas interference nitli Iienling tlirongli mini- 
inircd foreign body rcnclion. 

2. High tensile strength of suture retained for the 
liealiiig jreriod, folloived by eonijjlcte absorption. 

3. Uniformity in those physical and plijsiologio 
cliaracteristics essential to accurate surgical 
Icchnic. 


SURFACE-CHROMICIZING* 



When gut is ehamicizcd ajler strands are span and dried, 
chrome conccltlralwn is terp high in surjacc lagers and 
rclatn ehj low m the core. Inner core is digested rapidlij—tlie 
hnjhlg chromwizedpcnphertj mniies Jor prolonged periods. 


ETHICON TRU-CHROMICIZING 



ethicon 






‘iLfirlT '-'’--"'T 'ray are used. In commercial produc.ion, 

carince-chromrccng ,c done under ,„n.to„. Bo.h procer.e. ore performed in Lge va„: 




Silk and Cotton Sutures 


jred especially for the nieticu- 
Js of the silk technic. You get 
ic strength and minimal tissue 
h Ethicon’s Tru-Formed Black 
V Sutures. 

"ilk forms smooth, firm knots. 

al adherence to tissue. 

Silk is non-capillary, seruin- 
o.xic, and strictly U.S.P. gauge, 
r O.R. Supervisor for Ethicon 


coi’TON —Ethicon Cotton, U.S.P., is the 
culmination of e.xhaustive laboratory and 
clinical study. It is specially prepared from 
impoited 100^ Egyptian long staple fiber. 
Xo talcum pou’der, harsh fillers, or harm¬ 
ful dyes are used. It is free from lint and 
irregularities. 

Tensile strength is 10^ to 30 greater 
than ordinary cotton. Sizes are U.S.P.: 5-0, 
4-0, 3-0, 2-0, 0,1 and 2. If you are a cotton 
man, try Ethicon Twisted Cotton. 


ErmcoN 

ICON SUTUBE LABORATORIES 

of Johnson it Johnson, New Brunswick, N. J. World's Largest Manujaclurcr oj Surgical Gut 
,ahorutones at Non’ Brunswick, N. J.; Cliicago, III.; Bra/.ii; Argentina; Scotland; Australia 
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. 

..‘'''7"l,,.»«i'''‘ 

,oms»/""“° ., 

.jrnine- 


fuiicfio'* 




BILOGEN 

• 'Organon' 

■BmomH 

1bilogen 

‘Oroanon* fl 

(Tripl* Bil* Compound H 

\ EACH BILOGEN TABLET CONTAINS: 

A Ox bile extract.2 grs. 

U Oxidized mixed bile acids.N/5 grs. 

\\ (^approx. 1 *A grs.dchydwchoUcacid) 

\\ Dcsoxycholic acid.Vi gr. 

cMeiauK M Bicouar || 

A«r«tt A4«llP*i«r 4t«4 tafeUti ■■ 

• 49t with M (*•■•4 •■•If ahtl II 

»««It M dUMltO Bf H 

D>i*ci o"! and U>4 eatiOAi la< aia, II 

co*>paH< an. and watiwg eppaar II 

eo back aNd fda penalt. 


\\ equivalent to Pancrcatin U.S.P. 3% grs. V 



The therapeutic efficacy of BILOGEN ‘Organon’ is due to the judicious, 
therapeutically-designed combination of its several ingredients; Ox bile 
extract to stimulate bile secretion, oxidized mixed bile acids to flush 
biliary ducts, dcsoxycholic acid to promote fat absorption, and pan- 
creatin to supply digestive ferments. The balanced combination of 
ingredients in BILOGEN tablets is not only therapeutically designed 
but also skillfully compounded. The pharmaceutical art exercised in 
preparing BILOGEN tablets assures optimal activity of each com¬ 
ponent. BILOGEN is available for the physician’s prescription in 
bottles of 100 and 1000 tablets. 

T.M —Bilogen 
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(Vm what’s NEW 
about the 
/ new Bo vie? 
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MODEL “AG” 


electrosurgical 

unit 


What makes the new Model 
"AG" Bovie the greatest of 
them all? What ate the ad¬ 
vantages of this model over 
the previous Davis-Bovie unit, 
known and used throughout 
the civilized world’ 

There are a number of defi¬ 
nite advantages. Briefly, the 
principal improvements are: 
AUTOMATICALLY ADJUST¬ 
ED SPARK-GAPS. (Gaps ad¬ 
just themselves, accurately and 
automatically, each time the 
main switch is turned on,) 
FASTER, SMOOTHER CUT¬ 
TING (Gi eater range and fle.'t- 
ibility through four specialized 
cutting currents. The famous 
L-F spark-gap principle is still 
the heart of the Bovie, but 
now—in addition to the famous 
Bovie spark-gap cutting—there 
Is a new, advanced vacuum 
tube circuit, available for use 
where keenest cutting without 
hemostasis is desired.) None 
of the uncertainties of "current¬ 
blending”, of course. 

FOR DETAILED INFOR- 
M.ATION, write for Bulletin 
"G", a new 6-page folder illus¬ 
trating WHY the new Bovie 
is better! 
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TllF. JOUnSXL OF UnOLOOY 


PATIENT 



under TREATMENT 

for Chronic Urinary 
Tract Infection 


ENJOYS 


from distressing 
SYINIPTOiMS 



Prompt and efiective relief from distressing 
urinary symptoms has been acliicved in a 
large percentage of patients with chronic in¬ 
fection of the urinary tract, through the 
simple expedient of taking Pyridium orally. 

Two tablets t.i.d. produce an analgesic 
effect on the urogenital mucosa, without sys¬ 
temic sedation or narcotic action. 

This gratifying symptomatic relief from 


urinary frequency, and pain and burning on 
urination, often enables patients to carry on 
without interruption of normal pursuits, 
tliroughout the course of specific treatment 
of uncomplicated cystitis, pyeloneplmtis, 
prostatitis, and urethritis, with virtually no 
danger of side reactions. 

The complete story of Pyridium and its 
clinical uses is available on request. 


PYRIDIUM 


(Brand of Phen) laao-diaiiimo-pyndine UCl) 

MERCK & CO., Inc. RAHWAY, N. J. 

In Canada: MERCK & CO. Limited Montreal, Quo. 



Pyridium Is Ihe Irode.mark of 
fho Pyridium Corporolion for 
Bs Brand of Phenyloso* 
diommo.pyridina HCI. Merck 
& Co, Inc, sole disBibulors 
In Ihe United Stoles. 
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TOPERATIVE 

OMINAL 

TENTION 

Gastric 

Trinary 

ntion 



AVAILABLE IN 

Bottles of 100,5 mg. tablets for oral use only ... 

And cartons of six 1 cc. ampuls, 5 mg. per cc., for 
subcutaneous injection only. 


iNE Chloride, an effective 
'mpathomimetic drug, has 
' ■ ly useful in the relief of 

■ Ve abdominal distention, by 
the improvement it brings in 
tone and the stimulation of 
ythmic peristalsis. 

^ut is highly effective in the 
and relief of the distressing 


symptoms of gastric atony and retention 
following vagotomy. 

Urecholine Chloride also has proved 
beneficial in the treatment of neurogenic 
bowel disorders, and in the prevention or 
relief of postoperative urinary retention 
and atony of the bladder. 

Literature concerning Urecholine Chlo¬ 
ride is available on request. 


CHOLINr CHLORIDE 

(Brand oj Bcthanechol Chloride) 


(Urethane of ^-Methylcholine Chloride Merck) 



& CO*t Inc. JBAHWAY, N. J. 
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No. But you use it olmost every doy. Just in cose you’d like to know, 
it’s Carbasus Absorbcm S/er/V«—sterile gouze. 

Were you to prescribe it though, you would certoinly select your gauze 
with the some discriminotlon which determines your choice of 


pharmaceuticals. And when you specified RED CROSS STERILE GAUZE PADS 
you would note those outstanding features— 



More gauze by weight per pad 
150 square inches folded into each 3 by 3 inch 
pad to give 16 thicknesses of gauze 
Quicker, greater absorption 

Absorbs 18 times its own weight in less than 3 seconds 
Assured sterility 

Protective envelopes doubly seol-Folded on all sides 
Greater dressing volume 
Soft, voluminous fluffs for large dressings 
Whiter appearance 

Pure white gauze with even lower ash content and 
water exfroctives than allowed by U. S. P, standards. 
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REPOSITORY stNo for your frje cofy today 

PENICILLIN 


■ IIoAv are rupuhilur) penicUtin prepuratiuub hcsL uisedV 

■ Can a rcposilory pcnieilUn lie used in lUc Ireaimeivl of early s>philU^ 

H W hicli repositorj peuiciUiii ghea the higUeat pcaK level? Which the most 
prolonged blood level curve? 

Wi In predicUiig the idoud IcvcU that will be reached in a bcrica of patienU) v\h> 
is a curv e bused on inediau blood lev els more useful than one bascil on av crages? 

■ Will the same dosage of a reposilorj product give the same blood levels in 
ambulatory iialieiils as in the bedridden? 


You v%iU find the answers to these ({ucstiuns 
and many others in “Ktposilorj Pentcdhti 
llierap>,” a nev> 32-page hook prepared by 
the Medical StaiT of Abbott Laboiatorics. 
'Ihis book reviews the retent and sigivili- 
caiiL v^urk of Icadiivg investigators, utul 'w ill 


help to bring >ou up*to-datu on penUUha 
research and therapy. Colorful c\planulor> 
graphs illustrate the tc\t. 

For your FUCC copy of this informative 
penicillin manual,simply filloutandreturn 
the coujion printed below. Do it NOW, 



II 

1 



SEND FOR YOUR iki 


Professional Service Oepor/menl 


FREE COPY 


ABBOn LABORATORIES 

TODAY 


North Chicago, lUinots 

w 

ABBOTT LABORATORIES 


Please send me a FREE copy of your new book, 

' 

North Chicago, Illinois 


' Repository Penicillin Therapy" 

“ 1 


1 

1 

NAME 

MD. 

A LEADER IN 

1 


PENICILLIN DEVELOPMENT 

1 

1 

STREET 


AND PRODUCTION 

1 

1 

CITY, ZONE, STATE 
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ish Journal of Urology 

ournal oj the British Association of Urological Surgeons 

Edited by DAVID BAND, F.R.C.S., University of Edinburgh 

Now in its twenty-first year of publication, the journal is is¬ 
sued quarterly, appearing in March, June, September and De¬ 
cember. One volume of about 450 pages is published each year. 
Subscription is by volume only. 

In addition to the publication of original papers, the Journal 
features abstracts of current literature and an up to date index 
of urological literature. A new British publisher has taken over 
and improvements in format and illustrations have been made. 

Subcription Price $8.50. Send your subscription order with your remittance 
to the sole agent for the United States 

Williams & Wilkins Co. BALTIMORE 2, M^RYL^^D 


excellent for intratumoral 
implantation. 

High temperature steriliza¬ 
tion is possible with utmost 
safety. 

Accurate dosage is assured 
because the ALL GOLD ra¬ 
don implant is sold with a 
guarantee as to radon con¬ 
tent at hour of use. 

Prices and Literature on Request. 

lUM CHEMICAL COMPANY • Inc. 

570 Lexington Ave., New York, 22, N. Y. 

Chicago: Marshall Field Annex Building 
Los Angeles: 3723 Wilshire Boulevard 


DON 

interstitial radiation 
ated, the ALL GOLD 
implant is recom- 

d. 

don Implants are ALL 
— 24 Karat—and 
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efficacy lioJ in il> precise balance of the pnncipol 
nalerol alkaloids of belladonna, plus ilsmin.mol con- 

lent of phenobarbilal • By blocking smoolh mus¬ 
cle response lo cholinergic nerve impulses, these 
alkaloids act synergetically to break the links of 



spastic reaction, and the sedative ingredient helps 
allay any psychogenic component • Controlled 
clintcol studies—plus 
brood profossionol 


somatogenic 

and 



fpr 

spasmolysis 

plus*** 

sedation 

without 

toxicity 


cxpcrionco— olios! 
its voluo in gosUo m 
testmoi biiiory, uro 
genital, respiratory, 
or central nervous 
sposm 



Donnolol Copiulcs 


psychogenic 

cases 



A. H. Robins Co., me 


Richmond 20, Va. rTHiCAi pharmaceuticais of merit sinc 






"A mosf effective fheropy in the relief of pain and spasm"^... 
"more effective than either atropine or belladonna... 
[or] the synthetic[s]"’., ."definite mitigation of poin"^... 
"Donnatal.,. may be given over a long period of time 
without any ill-effects or hobit-formotion"’ • These 
conclusions from controlled clinical studies on Donnatal 
are a motter of published record: they reflect the wide 
professional acceptance of this superior spasmolytic. 


Eoch toblo^ capsule, or 5 cc. of elixiV confamt: 


Hyo$cyom»no Sulfate . .0.1037 mg. 

Atropine Sulfote .....—...0,0194 mg. 

Hyouine Hydrofaromltfe......................................................0.0065 mg. 

Phenobprbifat {Vi gr.),.......16.2 mg. 


A. H. Robins Co.. Inc. Richmond 20, Vo. i. mh.™, r. i.. 

Hty. Coifra9Rii«sl., 

m7. 

7, Morn'sje)'# i. H.i 
J. Ufcl., 

, 57 435, }?47. 


natal 

• capsules 


elixir 



3. Rttci, J. V.- 

tfi TR. Oi'f Hoipital iear Book, 
tm, Ncvy york. IW. 


ETKICAl PHARMACEUTiCAlS 


naturaE OF MERIT SINCE 1878 

beilodonna olfeoloMs 

« natural 


m $pasmoly<U 
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This newly developed 
modiUcation of the > 
McCarthy Electiolome ^ 
was designed for use 
on infants or adolescents 
or in cases involving 
very small urethras. 



.A' 





/ / / It employs a working element 
Jp/ with standard McCarthy rack and 
MM pinion motion, reduced in size to 

ff jf lit the 16 Fr. Berry sheath | and 

§ a miniature McCarthy Foroblique 

§/ telescope. A specially designed 

^ 1 obturator accommodates the sheath, 

Jp f which contains a rotating water inlet. 

Wg The cutting element is a loop of fine 

J tungsten wire .010" in diameter, shaped 

^ f to fit the small sheath. Since it carries a high 

M M current density per unit of area, it cuts and 

a coagulates at very low settings (25 for cutting 

9 and 35 for coagulating, with the C-263 Wappler 

^ / Surgical Unit). Two sheaths and extra loops 

f w are supplied with the instrument. 

“ Full informalion sent on request 

cfhmmm (^stosape Ma&ts^Jnc. 

1241 LAFAYETTE AVE. • Frederick j waiiace. Pr.tid.m • NEW YORK 59, N.Y. 


for use with Wappler Surgical Unit C-263 

iRemofe Gmtrol Unit 


Now-Remote Control Unit provides electronic 
control of cutting and coagulating currents 



The McCarthy Electronic Switch— 
incorporated into the new Wappler 
Remote Control.Unit—now brings 
remarkable flexibility and precision 
to the control and blending of 
electrosurgical cutting and coagulating 
currents produced by the standard 
Wappler Surgical Unit. This new 
electronic control helps to facilitate 
procedures and to improve techniques 
in electrosurgery. • The remote control 
unit consists of a small housing in 
which two microsensitive relays and 
a.small filament transformer are 
_ contained. A supporting arm allows 
the unit to be mounted directly to the 
side of the surgical unit in a position 
, convenient to the operator without 
, interfering .with the manipulation of 
- ~ - the unit itself. Conducting cords 
connect with the power inlet supply 
"and the electrosurgical unit. 

WRITE FOR FULL INFORMATION 






FREDERICK J. WAUACE, President 
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CHRONIC PARATYPHOID PYELONEPHRITIS CURED 
BY NEPHRECTOMY: REPORT OP A CASE WITH 
A TRIAL OF STREPTOMYCIN 

FREDERICK C. McLELLAN and. HERMAN J. BREZING 
From the Division of Surgery (.Urology), Grasslands Hospital, Valhalla, N,Y, 

A case of chronic paratyphoid pyelonephritis with calculi cured by nephrec¬ 
tomy is reported. This case was studied under sulfadiazine and streptomycin 
therapy prior to surgery. A review of the American literature shows only 
one description in 1930 of the lu-inary infections by the paratyphoid bacillus 
(Barker). 

DISCUSSION OF THE PAIUTYPHOID INFECTIONS OP THE GENITO-UIUNABT TRACT 

History. Salmonella paratyphi were first described by Gilbert in 1893 as 
paracolon bacilli, to designate a group of intestinal bacteria which seemed 
to be intermediate in the typhoid colon group. Study of 91 articles since that 
date, on Salmonella in reference to the present case report, shows that infections 
by these organisms have been most extensively described in the German litera¬ 
ture. This fact is largely e.\plained by the great epidemics of this organism in 
Germany during the first World War and in Russia following the first World 
War (Bumkej Fain). Korns states that most chronic paratyphoid carri¬ 
ers in the United States at the present time are immigrants. Recently, 
special attention has been given these bacilli, and three Salmonella Centers 
have been established in the United States. One of these centers (Seligman, 
Saphra and Wassermann) has isolated more than one hundred types of Salmo¬ 
nella in the United States. This partly explains the varying cUnical picture 
that this group of bacteria presents. The A type of paratyphoid bacilli tends 
to resemble the typhoid bacillus, but types B and C come closer to the B. coli 
group, according to Gay. While vital statistics (Linder and Grove) show that 
the mortality rate for typhoid and paratyphoid infections in the United States 
has fallen from 31.3 to 1.1 per 100,000 population from 1900 to 1940, the mor¬ 
tality rate in 1916 Salmonella cases reported in 1946 was 5 per cent (Seligman, 
Saphra and Wassermann). The importance of eliminating carriers of para¬ 
typhoid was shown by Ledingham and Arkwright when they stated that man 
is the sole reservoir of paratyphoid A; and, while other Salmonella occasionally 
occur in animals also, a single type is rarely pathogenic for both man and animals. 
The chronic urinary carrier state tends to be less common in paratyphoid than 
in typhoid infections. Leishman found one chronic urinary carrier in 546 cases 
of typhoid fever and two chronic urinary carriers (one was fecal and urinary) in 
2262 cases of paratyphoid fever. Bumke found that approximately 60 per cent 
of chronic urinary paratyphoid carriers also e.xcreted bacilli in the feces and that 
S. paratyphi A involved the urinary tract more frequently than S. paratyphi B 
Worster reports that paratyphoid B has a marked tendency toward pus forma¬ 
tion throughout the body. Barker felt that paratyphoid urinaiy infections 
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differed from typhoid infections in that the urine tended to have a foul odor and 
that they were more persistent with more clinical symptoms. Although the 
French feel that parat 3 ^hoid B may begin primarily in the bladder (Roch), this 
is not generally accepted (Weis). 

Pathology. The urinary pathology caused by the paratyphoid bacilli is listed 
by Bumke as follows: a) toxic nephrosis; b) toxic glomerulonephritis; c) mili¬ 
ary kidney abscesses (secondary infections of the urinary ducts, solitary abscess, 
perinephric abscess, pyelonephritis with eventual stone formation, pyonephrosis); 
d) abscess in the testicle or prostate (secondary epididymitis, seminal vesiculitis, 
urethritis). Abramson has shown that women may have vulvar infection from 
infected feces with sterile urine on catheterization. Barker feels that ascending 
infection is common in women. Fain found 44 per cent renal involvement in 
268 fatal eases of paratyphoid fever: 68 with multiple cortical abscesses, 31 with 
acute parenchymatous nephritis, 12 with multiple scars from abscesses, 9 with 
acute glomerulonephritis, 1 with purulent pyelonephritis, and 6 with acute 
cystitis. Foley, Faille and Brandon report cases of mixed infections with para¬ 
typhoid A and B and typhoid bacilli. Bumke showed that chronic pyelone¬ 
phritis, hydronephrosis, pyonephrosis, calculi, tuberculosis, cancer, and de¬ 
formities predisposed toward renal involvement, and that urinary pathology 
was present in most cases of chronic bacilluria. Patch feels that renal calculi 
can probably develop either before or after typhoid infection. 

Garbat showed that typhoid bacilli could be present in the urine with no 
detectable change on urinalysis, probably due to a simple filtration of the bacilli 
through the kidney without pathologic change and with multiplication in the 
renal pelvis and bladder without inflammation. Steinthal reports a chronic 
case, in which the absence of disease was confirmatory to this concept. How¬ 
ever, Patrick favors the rupture of microabscesses in the kidney as a probable 
cause of most bacilluria. Garbat also showed that the excretion of typhoid 
bacilli in the temporary carrier may be remarkably intermittent, with bacilluria 
on catheterized specimen at 6 and 8 a.m. but none at 7 a.m. He showed that 
the catheterized urinary bacterial count can vary from 36,000,000 to 100,000 
per h cc of urine in 3 hours. In addition, he demonstrated that bacilluria in a 
temporary carrier did not recur after a remission of 48 hours, by means of 24 
hour urine cultures. Bassler is of the opinion that paratyphoid carriers oc¬ 
casionally give no history of previous clinical disease. A chronic urinary carrier 
may show recmrent systemic infection when his immunologic response is poor 
(Ledingham and Arkwright). Bumke found bacilluria beginning as late as 3 
months after the original paratyphoid infection, and he showed that approxi¬ 
mately 80 per cent of temporary convalescent paratyphoid urinary carriers 
recovered spontaneously within one half year. 

Treatment. In evaluating the literature regarding therapy for paratyphoid 
urinary infections, the temporary carrier for less than one year must be excluded 
from the chronic carrier, since the temporary carrier has a marked tendency 
toward spontaneous remission without therapy (Browning). Crowley and 
O’Conor feel that lymphatic channels connect the urinary and intestinal tracts. 
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and that frequently urinary excretion can be cured when intestinal infection 
is controlled. Barker states that urotropin, helmitol, and hexylresorcinol are 
ineffective and that intravenous neoarsphenamine and mercuroohrome produce 
inconstant effects. He reports the cure of a chronic paratyphoid B cystitis in a 
woman with 2 per cent silver nitrate irrigations after the method recommended 
by Schottmuller for the bladder and even for the renal pelvis. Browning had 
no success with acriflavine. Murakami mentions three cures by intravenous 
trypaflavine and intravenous tetra iodgnost. Fraser and Faulds report a case 
in which vaccine treatment failed. 

Brekke describes a urinary paratyphoid B carrier who had 10 colonies in the 
urine from the left kidney and 1000 colonies in the urine from the right kidney. 
He felt that the left kidney culture was a contaminant, and he performed a right 
nephrectomy. Bacilluria continued for 2 months postoperative before a cure 
was obtained. In a report on Salmonella infections, Seligman, Saphra and 
Wassermann mention that a urinary S. cholerasuis infection was cured by ne¬ 
phrectomy. Fain recommends conservatism in surgery after observing a case, 
treated by nephrectomy, that later e.xpired from focal abscesses in the remaining 
kidney. Nephrectomy in indicated cases has given excellent results in the 
urinary typhoid carrier state with more than 75 per cent of the cases cured 
(Browning). 


CASE REPORT 

P. V., No. A55C6, a man, aged 54, single, was transferred from a neighboring 
hospital to the psychiatric service of Grasslands Hospital on January 9,1947 for 
to.xio exhaustive malnutritional psychosis. The patient was born at Mongrando, 
Italy (near Piedmont) on October 3,1892. At 12 years of age, he had an attack 
of “typhoid fever”, treated by a milk diet for 3 months, and characterized by 
weakness, fever to 104 F., headache, slight vomiting, no diarrhea and no urinary 
symptoms. Thereafter, his mother suffered with a similar illness for 1 month. 
He made a complete symptomatic recovery, but, at the age of 20 years, he first 
noticed an occasional nonradiating catch in the left lumbar area, unrelated to 
time or activity. He noted an increase in the left sided back pain during the 
past 10 years; but he had no hematuria, frequency, urgency, dysuria, nocturia, 
or eneuresis until his present admission, when he noted, for the first time, slight 
dysuria and nocturia 1 time. 

He served in the Italian Army in the Alps from 1915 to 1919, where he probably 
received antityphoid vaccine. He migrated to the United States in 1920 and 
lived at New Britton, Conn, until 1935. Here he worked as a plasterer, cement 
finisher and fireman. He cleaned “silver” in a kitchen in New York City from 
1935 to 1938. During the next 9 years, until his present admission, he worked 
in the kitchen of a large restaurant in New Rochelle, N. Y. preparing salads and 
fresh oysters. The Westchester County Board of Health reports no case of 
paratyphoid A infection during the 9 years that he handled food in that county. 
No evidence can be elicited from the patient and his employer in favor of an 
infectious state. 



270 


PREDEEICK C. McLELLAN AND HERMAN J, BREZING 


During hospitalization elsewhere in 1942, 1943, 1945 and 1946 for leg ulcers, 
he had 8 urinalyses, which varied from 8 to 400 white blood cells per high power 
field with zero to 2 plus albumin and no red blood cells. During 113 hospital 
days for the leg ulcers, he had no unexplained pyrexia, and no further contribu¬ 
tory information was learned. 

His past history showed that he had an undiagnosed illness, 15 years ago, for 
1 month, characterized by weakness and occasional fever, but not interfering 
wdth his occupation. The remainder of his past history and the family history 
were negative. 

On December 13,1946, he was brought to a neighboring hospital by ambulance 
for progressive weakness. Marked mental cloudiness made the history un¬ 
satisfactory at this time, and physical examination showed evidence of mal- 
nutritional psychosis. He showed gradual improvement on a high vitamin diet, 
and, on January 9, 1947, he was transferred to Grasslands Hospital for toxic 
exhaustive malnutritional psychosis. A urine culture on December 23,1946 was 
positive for Salmonella paratyphoid A. 

The patient was pale and undernourished. His temperature was 99.2.F, 
pulse 90, respirations 24, and blood pressm'e 130/100. The tongue borders were 
atrophic; the lungs were clear to percussion and auscultation; the heart was nor¬ 
mal to palpation, inspection, percussion and auscultation; the abdomen was 
negative with no palpable kidneys and no costovertebral angle tenderness. The 
genitalia were normal and the prostate was normal in size, smooth, and firm. A 
brown pigmentation was present over both lower legs. The neurological exami¬ 
nation showed no sensory or reflex changes. 

A blood count showed 3,450,000 red blood cells, with 10.5 gm. hemoglobin, 
6,560 white blood cells with 58 per cent neutrophils, 34 per cent lymphocytes, and 
8 per cent monocytes. Urinalysis showed a specific gravity of 1.014, acid reac¬ 
tion, 2 plus pus and no red cells on microscopic examination. Three urine cul¬ 
tures were positive for Salmonella paratyphoid A. The Wasserman test was 
negative, as was an examination of the spinal fluid. The nonprotein nitrogen 
was 33. Four stool cultures were negative. Serum agglutinated with antigen 
of E. typhosa “0” 1-320, E. typhosa “H” 1-40, S. paratyphi A 1-40, S. paratyphi 
B 1-40, Br. abortus -0, on two occasions. Two 24 hour urine specimens showed 
no tubercle bacilli on culture. The residual urine in the bladder was 40 cc. The 
phenolsulphonphthalein test showed 68 per cent excretion of the dye in 2 hours. 
Intravenous pyelogram revealed several calcific deposits over the lower part of 
the left kidney shadow. The left kidney showed considerable blunting of the 
minor calyces. Retrograde pyelogram showed calculi in the inferior calyces of 
the left kidney. On cystoscopy, the bladder mucosa was slightly injected and 
granular. No additional alterations were noted aside from slight intrusion of the 
middle lobe of the prostate. Ureteral catheterization on three occasions showed 
25 white blood cells per high power field from the left kidney with a positive cul¬ 
ture for S. parapyphi A, while the right kidney was normal. 

A diagnosis of left chronic paratyphoid A. pyelonephritis with calculi was es¬ 
tablished. 
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The patient received two courses of sulfadiazine gm. 1, and sodium bicarbonate 
gm. 4, four times daily, for a total of 40 days. During sulfa medication, with 
blood levels recorded at 4.6 and 2.1 mg. per eent, his urine remained sterile. She 
days after therapy, paratyphoid A could again be constantly cultured from his 
urine. 

The left renal calculi were deemed a barrier to chemotherapy for his paraty¬ 
phoid bacilluria. A ureteral irrigating catheter was placed in the left kidney 
pelvis, and continuous irrigation with Suby G solution was administered on two 
occasions. However, the patient removed the catheter during his sleep, in less 
than 24 hours on each occasion, for no apparent reason. 

The paratyphoid bacilli were sensitive to 7.8 and 3.9 micrograms of streptomy¬ 
cin on two in vitro tests, and he received streptomycin 0.375 gm. every 3 hours, 
for 10 days, with blood levels recorded at 11.6 and 44.2 micrograms per cubic 
centimeter. During the last 2 days of this therapy, sodium bicarbonate gm. 3 
every 4 hours, was added to the streptomycin. Again the urine promptly became 
sterile, but the paratyphoid bacilluria recurred in 8 days after therapy. The pa¬ 
tient agreed to nephrectomy for the persistent paratyphoid infection of his left 
kidney, and he made an uneventful recovery from a left nephrectomy, done on 
May 29,1947. Sulfadiazine gm. 1 and sodium bicarbonate gm. 2, with penicillin 
30,000 units every 3 hours, were given routinely for 1 week postoperative. The 
bacilluria was still found on culture on the fourth postoperative day, but, there¬ 
after 5 consecutive urine cultures were negative. He was discharged recovered 
on June 20,1947. 

The gross specimen consisted of the left kidney and the proximal 6 cm. seg¬ 
ment of ureter. The specimen was of about normal size and shape with a 
weight of 200 gm. The capsule was thin, but stripped with difficulty from the 
underlying coarsely nodular cortical surface. On cut section, the normal renal 
architecture showed marked distortion with obliteration of all gross differentiat¬ 
ing features between corte-x and medulla. The shell of the renal parenchyma 
varied in thickness from 0.5 to 1.0 cm. and formed a narrow band over the dilated 
calyces. The pyramids were blunted or often completely obliterated. Peripel- 
vic fat was present in excess and comprised approximately half of the bulk of the 
specimen. The calyces were oystically dilated, while the pelvis and ureter 
figured little in the dilatation. The mucosa of the ureter and pelvis, however, 
was coarsely granular, lusterless, and of leathery consistency. Several fine, 
flaky, mottled yellow and black, soft calculi were present in the calyces and ureter. 

On microscopic examination the renal parenchyma reflected changes of a 
chronic inflammatory nature. The mucosal and submucosal tissues of the ureter 
and pelvis were rather richly infiltrated by lymphoid and plasma cells. Neutro- 
philes were rarely encountered. While a generalized increase in the renal inter¬ 
stitial tissue was noted, such changes were particularly evident in small discrete 
focal areas in the cortex. Here the glomeruli were hyalinized, the tubules ob¬ 
literated, the fibrous interstitial tissue overgrown and showed an influx of lymph¬ 
oid cells and small recent hemorrhages. Many tubules contained an amorphous 
acidophilic coagulum. A few were cystically dilated. The tubular epithelial 
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cells were often swollen with coarsely granular cytoplasm. The glomerular 
tufts, too, were swollen and somewhat congested, but reflected little structural 
alteration except in the above noted cicatricial areas. Amorphous coagulum 
filled many of the subcapsular spaces. The arteries and arterioles manifested a 
moderate degree of sclerotic change. Note: S. paratyphi A was cultured from 
the renal pelvis. Diagnosis: chronic pyelonephritis of left kidney due to S. 
paratyphi A.-renal calculi. 

Follow-up of this patient showed negative urine cultures on July 1, August 5, 
December 9,10,12,1947 and April 24,1948, eleven months postoperative. His 
nonprotein nitrogen was 39 mg. per cent and his phenolsulphonphthalein test 
showed 60 per cent excretion in 2 hom-s on April 23, 1948. On December 12, 
1947, he had a subtotal gastrectomy for a large ruptured duodenal ulcer that 
could not be closed, with uneventful recovery. This clinical and laboratory evi¬ 
dence shows little, if any, impahment of total renal function after the nephrec¬ 
tomy. 


DISCUSSION 

Strepiomycin. No reference concerning the use of streptomycin in Salmonella 
urinary tract infections has been found in the literature. Keefer et al. foimd 
varyiag results in streptomycin therapy of the systemic Salmonella infections, de¬ 
pending on the variation in susceptibility of various strains to streptomycin (0.5 
to 60.0 micrograms per cubic centimeter recorded), the localization of the disease, 
and the presence of other disease. Pulaski states that streptomycin in adequate 
dosage for 5 days is effective against m-inary infections by organisms inhibited in 
vitro by a concentration of 16 microgi’ams of streptomycin per cubic centimeter, 
when no organic disease, such as calculi or hydronephi'osis, is present. Escheri¬ 
chia coli urinary infections showed some of the best results in streptomycin 
therapy, especially with alkaline urine. Clinical, bacteriological and pathologi¬ 
cal considerations have led Gay and also Pick to place Salmonella paratyphi mid¬ 
way between the Eberthella typhi and Escherichia coli groups of organisms. 
Whilfi the strain of S, paratyphi A in this case was inhibited in vitro by 7.6 and 
3.9 micrograms of streptomycin on two occasions, and while blood levels of 11.6 
and 44.2 micrograms per cubic centimeter were recorded dming 10 days of 
therapy, the urine was only temporarily bacillus free, probably because renal 
calculi and chronic pyelonephi'itis were also present. 

Sulfadiazine. The temporary removal of paratyphoid bacilli from the urine 
by sulfadiazine, in this case, would also tend to show the effectiveness of this drug 
in suitable cases. Similar results have been noted in carriers of E. typhi in cer¬ 
tain cases (Barer). The combined use of sulfadiazine and penicillin has given, 
varying results (Harris and Meyers; Gordon and Shechter). However, the fail¬ 
ure of sulfadiazine to achieve permanent cure, in spite of therapy for 40 days, 
would add further evidence that surgery rather than drug therapy is indicated 
when organic pathological change such as calculi, is present. 

Unilateral renal involvement. No definite reason can be given for the unilateral 
renal involvement in this case. The possibility that renal calculi were present 
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prior to the paratyphoid infection, seems unlikely, since the patient was 12 years 
of age at the time of the initial infection, and since the pathologist’s report indi¬ 
cates a similarity between the calculi and the amorphous debris in the renal 
tubules. That the original (hsease affected one Iddney more severely than the 
other cannot be excluded. 

Indications for nephrectomy. Bumke states that nephrectomy will cure the 
chronic urinary carrier of S. paratyphi when the organism can be cultured from 
only one kidney and when the organism is absent from the stool. Browmng 
reports that wldle chronic urinary carriers frequently have few symptoms, they 
tend to develop serious disease as the duration of the infection increases. Re¬ 
peated examination showed that the above criteria were present in this case, 
and nephrectomy was performed to allow the patient to return to his occupation 
as food handler, to free him from the surveillance of the health department and 
from the fear of infecting others, especially children, and to render disinfection 
of his urine necessary. 

Carrier state. This case is unusual in that the patient worked as a food 
handler during the last 12 years when he was undoubtedly a chronic paratyphoid 
carrier, and yet there is no evidence of transmission of his disease. Although 
most paratyphoid epidemics have been traced to fecal carriers. Browning records 
the sole instance of transmission by a urinary carrier. He states that, while 
urinary carriers are mote dangerous, because of the large number of bacteria 
present (often in pure culture), they may produce no transmission due to lack 
of virulence. This consideration is not proven, and it is possible that urinary 
carriers are not so dangerous when good personal hygiene and American methods 
of sewage disposal ate practiced. 


sramART 

A case of chronic left paratyphoid A pyelonephritis with calculi cured by ne¬ 
phrectomy is reported. A review of the literature shows that chronic urinary 
Salmonella infection is usually accompanied by serious organic changes, e.g,, 
calculi or hydronephrosis. 

Trial of streptomycin and sulfadiazine suggests that these drugs should be 
effective in a temporary paratyphoid bacilluria, but surgical excision is necessary 
for the underlying abnormality in the chronic carrier. 

ffxigenot St., New Rochelle, N. Y. 
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SOLITARY PELATC laDNEY- A CASE REPORT' 


OWEK C BERG \\d W\LTER M KE \RXS 

G C, aged 39 jeais, was first seen Februarj^ 1, 1913, because his physician 
had found a trace of albumm in the in me on a routine examination The patient 
at that time was in good geneial health and had no complaints Past histoiy and 
the family histoiy weie entiiely negative General phjsieal examination rexealed 
a well developed } ouiig man who appealed to be in good health Theie were no 
abnoimal findings and the blood pressure, pulse, and lespiiatorv' rate weie all 
wntlun normal lunits Urinalysis revealed a trace of albumin and an occasional 
leukocyte Howevei, e.xamination of the urine voided on arising showed no 
albumin on seveial tests The blood nonpiotein nitrogen was 30 mg pei cent 
On .fpril 2, 1943, intravenous uiographj’^ failed to visualize a kidney on either 
side, but the films weie teclmically unsatisfactorj It was lecommended that the 
patient submit to a second examination including cystoscopy and pyelography, 
but he refused because of the lack of any physical complaints 
The patient was next seen on May 8,1948 Since his previous examination the 
patient had remained in good health and had lost no time from his vvoik He had 
appeared for a periodic physical examination and had again been found to have 
albummuiia 

Plysical examination levealed a soft mass to the right of the midhne ]ust above 
the sjTiiphysis pubis w hicli w as slightly movable tiansv ersely The blood piessure 
was 124 182 Urinalysis revealed a tiace of albumm and an occasional leukocyte, 
erythrocyte, and gianulai east 

Excietory urography was performed on May 9, 1948, and revealed no dye m 
either kidney fossa However, slightly to the right of the niidhne and at the level 
of the brim of the bony pelvis, a round, soft tissue mass was seen extending from 
the left margin of the lumbar vertebra approximately 2 inches bej ond the light 
border of the vertebral body Within this mass, contrast medium appealed out¬ 
lined a bizaiie pelvis which had the shape of a crab, the renal pelvis suggesting 
the body of the ciab and the calyces extending from eithei side as the claws 
The terminal calyces were not well visualized and the pelvis as a whole was 
slightly dilated The ureter diained fiom the most dependent part of the pelvns 
C>stoscopy on May 10, 1948 revealed a noimally foimed right half of the 
trigone, but careful inspection both before and after the intiavenous adrainis- 
tiation of indigo carmine failed to leveal the left side of the tiigone or a second 
uieteial orifice A uieteial catlietei could be intioduced only 15 cm The excretion 
of indigo caimine was noimal None appeared othei than that which came 
through the uieteial catheter Retiogiade pyelogiams w ei e made w itli the patient 
m the horizontal and m the deep Tiendelenbeig positions These films lev^ealed 
no change in the position of the lodney (fig 1) 

It lb believed that peiiodic examination of this abnormally-placed kidney is 
indicated but that no othei treatment is necesbarj^ at this time The man’s 
activity lb not restricted because of his condition 
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42 (Goldberg & 
Fowler, J. Ur¬ 
ol., 47: 440-443, i 
1942) 
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Known to have ectopic 
kidncj- for 7 years 
prior to 1911. Living 
and well 

1 
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1 Absence of left half of 
' trigone. Intravenous 

j pyelogram. Indigo 

1 carmine e.xcretion 

normal 

43 (Goodbope, 
Urol. »fc Cutan. 
Rev., 60: 26S- 
269, 1946) 
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CliniciU diagnosis of 
benign prostatic hy¬ 
pertrophy’. Died 24 
hours after rupture 
of bladder neck by 
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tion. No autopsy 
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of trigone. Excretory 
urogram revealed 
solitary pelvic kid¬ 
ney 

44 (Yernek, Acta 
cbir. Scandi- 
nav.,94:99-110, 
1946) 
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' 28—F 
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Absence 
of left 
adnexa 

1 Laparotomy with pro- | 
operative diagnosis 
of torsion of ovarian 
cyst. Pelvic mass 
found to be kidney 

Absence of left half of 
trigone. Excretory 
j urogram revealed 

solitary pelvic kid¬ 
ney and dilated ure¬ 
ter above a small 
i stone. Ureterolithot¬ 
omy 

45 (Berg & 

Kearns) 
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Clinical diagnosis of 
orthostatic albumin- | 
uria for 4 years. Re- 1 
peat excretory uvog- j 
raphy refused bj’ pa¬ 
tient because asymp¬ 
tomatic 

j Absence of left half of 
trigone. Excretory 
and retrograde py- 
1 elography revealed 
absence of left kid¬ 
ney and deformed 
normally function¬ 
ing right pelvic kid¬ 
ney 
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SUPPLEMENTAL TABULATION 

The present case and three recently reported in the literature are presented in 
table 1 as a continuation of the previous tabulations of solitary pelvic kidney 
made by Stevens, 1937, jMeCrea, 1942, and Jlays, 1946. 

DISCUSSION 

Although the condition of solitary pelvic kidnej' carries a considerable risk of 
early death from renal failure, it is not incompatible with life and many patients 
have been reported as carrying out a useful existence to old age. It is a condition, 
although uncommon, of which the general surgeon and obstetrician should be 
aware. Many unnecessary laparotomies have been performed in the presence of 
an unexplained pelvic mass which subsequently proved to be a pelvic kidney. 
In a few eases a pelvic tumor has been removed with fatal results when the mass 
proved to be the patient’s only kidney. (Vernek describes most vividly how lie 
almost removed such a “tumor” which biopsy revealed to be a solitary pelvic 
kidney.) 

The obstetrician who is called upon to manage the pregnancy of a patient with 
a known solitary pelvic kidney is charged with a great responsibility in applying 
a safe method of delivery. To the urologist, the condition is one which calls for 
conservatism and considerable ingenuity when obstructive uropathy, calculus, or 
infection develop. 

CONCLUSIONS 

A case of .solitary pelvic kidney has been reported in which the anomaly has 
been compatible with normal existence. 

The literature has been reviewed. The present case and three recently reported 
have been added to previous tabulations bringing the total to forty-five. 

23S IK. irfscensin -li'c., Milwaukee, Wis. 
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COMPLETELY FUSED PELVIC KIDNEY 

SAiMUEL D. KRON and DAVID R. MERAXZE 
From the Department of Laboratories, Mount Sinai Hospital, Philadelphia 

One of the rarest of urologic anomalies is a completely fused pelvic kidney. 
Only about 6 such cases can be found in the literature. An additional case is herein 
presented and the previous reports reviewed. 

Bilateral renal ectopia is the rarest type of ccmgenitally misplaced kidney en¬ 
countered either clinically or at autopsy. Quinn stated in 1940 that a review of 
the literature, American and foreign, revealed that 28 instances of bilateral renal 
ectopia had been reported. Fowler in 1941 wrote that he had found reports of 40 
cases. In this anomaly, both kidneys may be at the same or at different levels. 
Fusion may occur, but this is apparently rare. When fusion does occur, the con¬ 
glomerate renal mass lies deep in the pelvis, foi-ming the so-called lump, cake or 
shield kidney. In onlj^ 1 previous case does it appear that this latter type of a- 
nomaly was recognized clinicall 3 ^ 

The first case of completely fused pelvic kidney that can be found in the litera¬ 
ture is that reported by Looney and Dodd in 192C. The discovery was made dur¬ 
ing the dissection of a male cadaver, aged 70, and was associated with various 
anomalies of the abdominal viscera. 

Thompson and Pace, in discussing 92 cases of ectopic kidneys in the records of 
the Mayo Clinic up to 1937, make mere mention of the fact that 2 of these cases 
were of the “cake” variety. Photographs of these 2 cases are presented. Shoe¬ 
maker and Braasch gave descriptions of the gross pathologic changes in 35 cases 
of fused kidneys observed in the course of the necropsies performed in the INIayo 
Clinic during the years 1905 to April 1938. Again, only a note is made that “cake” 
kidnej’^s were found in 2 cases. Without giving descriptions of these cases, they 
add that in 1 case the “cake” kidney was situated at appro.ximately the normal 
level of the kidney and the other was situated in the true pelvis. 

Eisendrath and Rolnick have the following notation under an illustration in 
their book: “Tj^pical ‘cake’ kidnej'- located in the true pelvis. This anomaty is the 
result of complete fusion along their mesial borders of the two halves of a horse¬ 
shoe kidney. (Pleiner’s case).” Lowsley and Kirwin, in Clinical Urology, have 
diagi’ammed “asymmetrical fusion—‘cake’ kidney (Christeller).” E. C. Smith 
and L. Orkin, in a study of the congenital anomalies of the kidney and ureter in 
18,460 cases, list 1 case of discoid kidney. No additional information is presented 
in any of these last three references. 

Looney and Dodd described their case as a kidney consisting of a large mass 
lying over the right sacro-iliac joint and extending into the pelvis. Ihe kidney 
was nearly circular in outline, possessing two distinct ureters, each measuring 
about 5 inches in length and opening normally into the bladder. The anterior or 
ventral surface of the kidney showed marked lobulation but no indication of a 
separation into right and left portions. The ureters arose separatety fiom this 
anterior surface from 4 extrarenal calyces, which united about 1 inch from the 
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kidney The posteiioi suiface of the kidney was smooth and concave The blood 
supply consisted of thiee laigei and seveial smaller aiteiies The left lenal aiteiy 
aiose fiom the lonei end of the left common ihao aiterj , the middle lenal aitery 
aiose fiom the angle of the bifurcation of the aoita, the light lenal arteiy from 
the piovimal pait of the light common iliac aitei 3 ' 

In Young’s Practice of Urology thedesciiption of “disc” kidney leads as follows 
“This condition, also called scutifoim oi shield shaped kidney, has a loiinded, 
flattened shape As a uile it is situated lowei than horseshoe kidney, at the pelvic 
brim 01 in the concavity of the sacium and may he moie to one side than the 
othoi It lies close to the posteiioi bodj' «all and its posterioi suiface confoims 
to the stiuctures nith vhich it tomes in contact The an tenor suiface is usually 
lobulated and fiom it arise the lenal pelvis and uieteis Its blood vessels pieice 
the posteiioi suiface andaie vaiiable Fiom theembiyologic standpoint this type 
of anomaly beais a close lelationship to hoiseshoe kidney, tlie fusion taking place 
along the whole of the medial bordei befoie rotation has been effected ” Two 
recent discussions of congenital anomalies of the kidney and uietei, those of Culp 
and Hiebert, and Smith and Oikin list without detailed descriptions 1 and 2 
cases lespeotively that could conceivably be similai to our case The lattei paper 
IS especially compichensive, compiising a study of 18,460 conseoutne uiologie 
conditions, m which 471 instances of congenital anomalies weie found H R 
Newman in 194G lepoited a case that appeals to have been similai to ouis in 
most lespeots He desciibed a congenital bilateial fused kidney, complicated by 
nephrolithiasis and pyonephrosis His case diffeied from ouis in that theie was 
apparently no communication between the lenal pelves 

CASE REPORT 

hi H , a white man aged 47, since the age of 37 had complained of inteimittent 
buinmg on uimation and at times fiequency and hematuiia Dining the past 2 
yeais he began to expeiience low abdominal pain ladiatiiig to both gioins There 
weie no othei complaints, no pieiious illnesses and family and social histones 
weie noncontributoiy Uiinalysis revealed pjuria Blood uiea mtiogen and alkali 
reserve weie normal X lay studies by Di Cliailes Ch iiii}’' levealed many huge 
calculi oveilying the saciiim There was a kidnejrshadow in the i ight loin and only 
a faint suggestion of a kidney on the left side Aftei dye injection it was defi¬ 
nitely asceitamed that theie was a pelvic Udney, but since theie was no dye 
evcietion on the left side, despite the suggestion of a left kidney shadow, Di 
Chainy made a provisional diagnosis of fused pelvic kidney Stiengthemng this 
opinion was the obseivation by \ lay that large numbeis of calculi weie not 
segiegated into secondary light and left conglomerations In the phonosliilplion- 
phthaleiii test, dj e appeared in 15 minutes 

The patient w as admitted to Mount Smai Hospital on August 7, 1944 w ith the 
chief complaint of burning on uiination Phjsical examination was essentially 
negative except foi some slight tenderness m the low ei abdomen and the presence 
of a large iiidiiect reducible lieinia on the light side Tempeiature was normal 
Urinalysis revealed l-5white blood cells and 30-35 led blood cells per high pow ei 
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COMPLETELY FUSED PELVIC KIDNEY 

SAMUEL D. KRON and DAVID R. IMERANZE 
From the Department of Laboratories, lUoiinl Sinai Hospital, Philadelphia 

One of the rarest of urologic anomalies is a completely fused pelvic kidney. 
Only about 6 such cases can be found in the literature. An additional case is herein 
presented and the previous reports reviewed. 

Bilateral renal ectopia is the rarest t 3 'pe of congenitally misplaced kidney en¬ 
countered either clinically or at autopsy. Quinn stated in 1940 that a review of 
the literature, American and foreign, revealed that 28 instances of bilateral renal 
ectopia had been reported. Fowler in 1941 wrote that he had found reports of 40 
cases. In this anomaly, both kidneys may be at the same or at different levels. 
Fusion may occur, but this is apparently" rare. When fusion does occur, the con¬ 
glomerate renal mass lies deep in the pelvis, forming the so-called lump, cake or 
shield kidney. In only 1 previous case does it appear that this latter type of a- 
nomaly was recognized clinically. 

The first case of completely fused pelvic kidney that can be found in the litera¬ 
ture is that reported by Looney and Dodd in 1926. The discovery was made dur¬ 
ing the dissection of a male cadaver, aged 70, and was associated with various 
anomalies of the abdominal viscera. 

Thompson and Pace, in discussing 92 cases of ectopic kidneys in the records of 
the i\Iayo Clinic up to 1937, make mere mention of the fact that 2 of these cases 
were of the “cake” variety". Photographs of these 2 cases are presented. Shoe¬ 
maker and Braasch gave descriptions of the gross pathologic changes in 35 cases 
of fused kidneys observed in the course of the necropsies performed in the iNIayo 
Clinic during the y^ears 1905 to April 1938. -\gain, only a note is made that “cake” 
kidneys were found in 2 cases. Without giving descriptions of these cases, they 
add that in 1 case the “cake” kidney was situated at appro.ximately the normal 
level of the kidney" and the other was situated in the true pelvis. 

Eisendrath and Rolnick have the following notation under an illustration in 
their book: “Typical ‘cake’ kidney located in the true pelvis. This anomaly is the 
I'esult of complete fusion along their mesial borders of the two halves of a horse¬ 
shoe kidney. (Heiner’s case).” Lowsley and Kirwin, in Clinical Urology, have 
diagrammed “asymmetrical fusion—‘cake’ kidney (Christeller).” E. C. Smith 
and L. Orkin, in a study of the congenital anomalies of the kidney" and ureter iir 
18,460 cases, b'st 1 case of discoid kidney. No additional information is presented 
in any of these last three references. 

Looney and Dodd described their case as a kidney consisting of a large mass 
lying over the right sacro-iliac joint and e-xtending into the pelvis. The kidney 
was nearly circular in outline, posseasing two distinct ureters, each measuring 
about 5 inches in length and opening normally into the bladder. The anterior or 
ventral surface of the kidney showed marked lobulation but no indication of a 
separation into right and left portions. The ureters arose separately" from this 
anterior surface from 4 cxtrarenal calyces, which united about 1 inch from the 
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The postopeiative coui-se appealed satisfactoiy foi the fiist 0 days, except 
foi the fact that the patient dm mg this time exhibited psychotic tendencies 
(pulled out 'Wangensteen tube and intrax enons needles, etc ) His temperature 
fluctuated betueen 99 and 102 F nith conespondingly lapid pulse and lespira- 
tions Laige quantities of mine (averaging appioximately 75 ounces daily) 
diained thiough the nepluostoray tube Blood uiea mtiogen deteiminations 
during this pellod «eie 23 and 28 6 mg pei 100 cc of blood 

On November 27, 1914 the output of mine decreased to 4 ounces in 12 hours, 
to which IS to be added a 4 ounce diainage thiough the Wangensteen tube, the 
coiresponding 12 hour intake had been 37 ounces That evening the patient be¬ 
came disoiiented On November 28, 1944 at 1 30 a ra , the mteiii was called to 
see the patient who had become violent, forced the restraining side gate and 
fallen to the floor Upon removing the dressings, a large portion of intestine was 
found evisceiated thiough the opei itive wound The exposed intestine was 



sprinkled with sulfanilamide powder and returned to the abdominal cavity and 
additional sulfanilamide powder sprinkled about the wound site The edges of 
the incision weie then approximated by adhesive bands 

From this time on the couise was i apidly downhill Cathetei ization via uiethra 
gave no return of urine The skin was cold and clammy, the pulse rapid and weak 
and the patient became semi comatose The temperature rose lapidlj to 107 F 
(lectally) and the patient expired at 10 50 a ni on November 28, 1944 
The autopsv findings m the other organs ate not of interest for our present 
pmposes The adrenals were normal in size and positron The anatomy of the 
kidneys was extremely unusual The two kidneys were completely fused to form 
one Urge disc shaped organ measming 15 by 12 by 5 5 cm (fig 2) This fused 
kidney was located deep in the pelvis between the rectum and sacrum The pen 
renal fat was maiked m amount A laige mass of peiiienal fit was found m the 
SIC of the mdiicct inguinal heinia on the right side (obsen^ed clinically) IVhat 
coiiesponded to the left leii il ai teij had its oiigiii at the bifurcation of the aorta 



A 


Fig. 2. Diagram allowing completely fused kidneys. A, aorta; B, right renal artery; 
C, right iliac arter3';D, left renal arteri';Fl, left iliac artery; F, pelvis of right side of kidney; 
G, pelvis of left side of kidnej"; //, pelves intercommunicate inside kidney; /, right ureter; 
J, left ureter 




Fig. 3. Photomici-ograph of left kidney, showing chronic pyelonephi'itis. X 70 
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The artery leading to the right side of the kidney mass originated just above the 
origin of the right iliac artery. The outer surface of the fused kidney was smooth 
and brown and presented occasional lobulations. One small simple cyst measur¬ 
ing 1 cm. in diameter was present at the upper pole on the right side. The kidney 
mass had been incised at operation on its anterior aspect to the right of the mid¬ 
line. On section, the entire left half of the fused kidney was found to consist 
merely of a thick, hollow shell whose wall measured 2-5 mm. This cavity con¬ 
tained several calculi, the largest measuring 2 by 2 by 1 cm. The inner surface of 
the cavity was smooth. The cut surface of the wall was yellowish-brown with 
markings resembling that of kidney cortex. The cut section of the right side 
presented the features of a normal kidney. The cortex was slightly widened and 
slightly pale. The medulla appeared congested. The cortico-medullary markings 
were indistinct. The vessels were not prominent. Two pelves and two ureters 
were present, one leading from the anterior aspect of each side of the fused organs. 
From the interior of the kidney it was seen that the two pelves intercommuni¬ 
cated. Both pelves were dilated, more so on the left side. The ureters reached the 
bladder at the normal sites of entrance. The left ureter measured 15 cm. in length 
and the right 25 cm. Both ureters contained numerous calculi and were dilated 
at the points where the larger calculi were located. The widest point in the left 
ureter measured 0.8 cm. and that in the right 1.0 cm. The bladder lay in normal 
position. It was small and empty. Its mucosa was smooth. The prostate was 
small. Its cut surface was greyish-white and slightly firm. 

Microscopically, the left kidney showed a chronic, atrophic pyelonephritis (fig. 
3); the right kidney showed marked cloudy swelling and marked congestion. 

Death was attributed to shock and early uremia in a man with fused ectopic 
(pelvic) kidneys, the latter showing marked hydronephrosis and chronic atrophic 
pyelonephritis of the left kidney and moderate hydronephrosis of the right. In 
addition there was present marked bilateral hydro-ureters with a very large 
number of ureteral and pelvic calculi and a herniation of the perirenal fat of the 
right kidney through the inguinal canal on the right side. 

DISCUSSION 

J. Swift Joly in discussing “complete fusion” of the kidneys, describes the 
anatomy, which is similar to that seen in our case. In referring to the embryology, 
however, he states that “the clearest indication that these organs arise from the 
fusion of the two kidneys lies in the fact that they always have two renal pelves. 
They are situated on the anterior surface of the organ, at some distance from each 
other, and iiever communicate." Our case, then, is perhaps unique in that here 
apparently the pelves do communicate. 

Additional unusual features in this case are the hernia composed of perirenal 
fat and the very large number of renal calculi. 

It is not unexpected that the adrenals were in their normal locations. Coppridge 
in discussing bilateral pelvic kidneys, states that in these cases the adrenals are 
usually found in the normal positions. 

The fact that congenital anomalies occur more frequently in the kidney than 
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in any other organ in the body may be attributed to the complex development of 
the urogenital apparatus. Excellent classifications of the anomalies of the Iddney 
have been proposed. Abeshouse gives a convenient classification. 

Reports in the literature affirm the fact that every congenital anomaly of the 
kidney is a potential clinico-pathologic entity. Some renal anomalies apparently 
exhibit a greater tendency to secondary disturbances than do others. The develop¬ 
ment of a disease process in the fusion and ectopic types of renal anomalies may 
be influenced by the blood supply, changes in form and position of the pelvis, 
and the course of the ureters. These anomalies and perhaps other factors ap¬ 
parently render the patient more susceptible to the development of urinary ob¬ 
struction and stasis with resulting infection and calculosis (Abeshouse; Harris). 

In reviewing the cases of bilateral renal ectopia observed clinically, the pre¬ 
dominant symptom is found to be pain (Looney and Dodd). The pain varies 
from a deep-seated ache to intermittent attacks of acute sharp, stabbing colicky 
pains. ‘Tt is usually referred to the lower abdomen and suggests a low abdominal 
lesion involving the appendix, or the pelvic organs in the female. This symptom 
is, therefore, misleading and confusing from the standpoint of diagnosis. It is due 
to a lesion within the kidney or ureter itself, the most common being hydro¬ 
nephrosis, pyelonephritis and calculous disease” (Fowler). From the available 
evidence, however, the kidney anomaly of itself usually produces no symptoms; 
it is the secondary changes resulting from the anomaly that cause the pain and 
disturbances of urination. 

The diagnosis of bilateral renal ectopia, in every recorded case diagnosed clini¬ 
cally, was made by pyelography. However, the anomaly is so rare that the condi¬ 
tion is not usually suspected, and is rarely considered in the making of a differ¬ 
ential diagnosis. There has been a definite increase in the number of anomalies 
diagnosed clinically. This is due largely to a wider appreciation of the value of a 
routine examination of the urinary tract in cases of abdominal pain which cannot 
be satisfactorily explained. In cases of ectopy, unilateral or bilateral, intravenous 
urography may give only suggestive results; exact details may be shown only by 
retrograde pyelography. 

In our case an unusual problem in diagnosis presented itself. A diagnosis of 
renal anomaly with secondary disturbances had been established. The c^uestion 
naturally arose at the time of the patient’s last admission as to whether the pain 
in the right lower quadrant and the accompanying signs and symptoms could be 
definitely explained on the basis of the anomaly or whether there was present a 
superimposed acute appendicitis. Because of the presence of signs and symptoms 
characteristic of acute appendicitis and because of the possible danger of delay, 
the decision to operate appeared to have been a reasonable one. Realizing that 
the kidney might stiU be the source of trouble, an extraperitoneal incision was 
made The history in this case emphasizes once again how closely the picture of 
acute appendicitis may be simulated by renal ectopia and its resulting complica- 

It is not within the scope of this presentation to discuss the treatment of this 
type of anomaly. Each case must be handled as an individual problem in this 
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regard. Fowler points out tliat bilateral ectopic kidneys function normally and 
may continue to do so throughout life, the condition then being recognized only 
at the autopsy or dissecting table. The discovery of a "cake” kidney in a 70 year 
old man by Looney and Dodd illustrates this point. In general, the treatment, 
when necessary, is similar to that employed in kidneys in normal position. The 
surgical treatment of the congenital anomalous kidney is comprehensively dis¬ 
cussed by Abeshouse. 

CONCLUSION 

The literature on the extremely rare congenital anomaly, completely fused 
pelvic kidney, is reviewed. An additional case is presented and is of particular 
interest because of the unusual associated clinical manifestations, and in having 
been diagnosed clinically. The case is unique in that the pelves in the fused kidney 
communicate. 
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TROCi\Il NEPHROSTOM 

GEZA SCHINAGEL 

From the Department of Urology, Wayne University, College of Medicine, Detroit, Mich, 

Trocar nepkrostomy is an emergency procedure in cases in which the patient is 
in a veiy poor condition. 

Nephi’ostomy is mostly a rather makeshift palliative procedure, because the 
patient’s condition does not permit any corrective or curative measures. And yet 
its mortality is high, in spite of the fact that our primary aim in performing 
nephrostomy is to restore kidney drainage immediately, and temporarily tide over 
an e.vtremely ill patient. 

There is a difference between the so-called classical and trocar nephrostomy. 
Both procedures can be used in emergencies. Whichever classical method is 
applied, the mobilization of the kidney with the pelvic approach inTicts an addi¬ 
tional stress to an already weakened system. The classical method should be 
used only as a preliminary or supportive measure for other surgical procedures. 
The trocar nephi'ostomy, with its minimal operative interference, should be used 
only in emergencies, with the aim of lessening high mortality rate. 

The aim of an ideal nephrostomy should be: 

1) Performance in the shortest time with a simple but accurate technique. 

2) Minimum tramna: 

a) No kidney mobilization. 

b) Retroperitoneal structures should not be disturbed. 

3) The best possible Iddney drainage should be achieved. 

4) The convalescent period should be uneventful, with no urinary sinus, or 
fistula formation. 

5) The kidney pehdc mucosa should not be damaged to prevent any serious 
increase of infection. 

6) If it becomes necessary to replace a tube or catheter, it should be done with 
as little difficulty as possible. 

The indications for a trocar nephrostomy are; 

1) Anuria following surgical procedures, where the result of an additional 
operative risk is doubtful. This may occur after bilateral ureteral post¬ 
operative damage from: 

a) Injuries causing a severed ureter or removal of a large segment of a 
ureter. 

b) Ligation, usually after a hysterectomy, where ureteral deligation is 
either hazardous or impossible. 

c) Edema following electrocoagulation or radiation in cases of urinary tract 
tumors or after ureteral instinmental manipulation. This may occur 
after catheterization, or after appendectomy, pelvic abscess or post¬ 
operative periureteral adhesions. 

2) Anuria, due to a solitary kidney (either a congenital one or where one kid¬ 
ney was previously removed) or where one kidney is extensively destroyed 
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from any pathological cause. This may be due to: 

a) Eefle.'c anuria, as after bilateral ureteral catheterization. 

b) Hydro-uretero-pyonepliroais ivith or without calculus, or a congenital 
one. 

c) Bilateral nephroiitinasis. 

d) Impassable inflammatory strictures of the ureter. 

e) Surgical nephritis, after severe kidney injuries or rupture. 

f) Ureteral obstructions due to tuberculosis, or malignant diseases, or 
peridiverticulitis. 

3) Anuria, with uremic signs in an acute medical nephritis with a fulminating 
infection, which does not respond to conservative treatment. In cases of 
pressure uremia, partial decapsulation is indicated for relief of tension and 
conservation of renal parenchyma. The obstruction in a pressure uremia 
may be detritus of tubular epithelial or blood cells, crystals, certain types 
of casts which dilate kidney tubules, inducing an interstitial edema with 
inflammatory e.xudate and swelling of the tubular epithelial cells. 

These may be due to; 

a) Poisoning, as from mercurials, arsenicals, phenol, sulfonilamides, can- 
tharides. 

b) Acute diseases, as typhoid fever, scarlet fever, pneumonia, etc. 

4) In severe pyelitis of pregnancy, complicated with profound toxemia and 
an extremely poor condition. 

TECHNIQUE Of TROCAB HEPHEOSTOUT 

The patient is placed, after proper preoperative care, prone on the table, arms 
upward. Cushion pads are placed bilaterally in front under the kidney, without 
tension. Regional or local anesthesia is preferable because of the poor condition 
of the patient. The twelfth rib is defined by palpation and its direction traced on 
the skin. A wheal is raised paravertebrally under the twelfth rib and another 
wheal above the crista ilei. Between these two wheals the paravertebral muscles 
are infiltrated with 60 cc of J per cent novocaine solution to block the dorsal nerve 
trunks, SO that the D.VIII, D.IX, D JC, D.XI and D.XII nerves are interrupted. 
The skin is also infiltrated subcutaneously along the intended incision with 20 
cc of i per cent novocaine solution. The operator stands on the left side of the 
patient for the left kidney, on the right side for the right kidney. 

The skin incisions are shown in figure 1. As the iliocostal space is only sUghtly 
widened, due to the patient’s position, one may use: 

a) A longitudinal incision from the outer edge of the sacrospinal muscle and 
just below the last rib on downward, e-xtending to between the middle of 
the space of the rib and ileac crest. This skin incision is similar to the orig¬ 
inal Simon’s incision. 

b) Or one may use a 5-6 cm. long vertical incision from the outer edge of the 
sacrospinal towards the anterior axillary line parallel to the last rib. 

The incision is deepened until the muscles are reached, retracting the sub¬ 
cutaneous tissues. With a hemostat the muscles are pierced roughly. The left 
index finger is put along it. The muscles are separated, forcibly stripping 
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their undersurface from the lumbodorsal fascia. Retracting the muscles, the 
dorsolmnbar fascia is visible and perforated with a forceps in the line of its fibers 
and the index fingers pushed through it. The fascia of Gerota or Zuckerkandl 
is stripped from under the surface of the lumbodorsal fascia and if peritoneum 
is present, it is pushed gently fonvards. On the left Iddney the posterior layer of 
the Gerota’s or Zuckerkandl fascia is separated with the spread right index and 
middle fingers and pressing with the back of these fingers the quadratus lum- 
borum and psoas muscles, the lower pole of the kidney is freely exposed. The 
kidney is left in situ and not delivered or displaced or damaged by traction or 
pressure. Due to the limited space, following the muscle splitting, this is not 
possible anyway. The posterior-inferior surface of the left kidney is palpated 
with the right index and middle fingers and the left kidney pelvis is localized 
posteriorly by palpation. If it is necessary to locate it we may press the ureter 
and trace it upwards to the pelvis. With the point of the trocar the kidney cap¬ 
sule is nicked 1 cm. posterior to the convex border of the lower pole of the kid¬ 
ney, which is steadied -with the right index and middle fingers. If a partial de- 



Fig. 1 


capsulation is warranted at this stage, it can be performed. The trocar and its 
cannula are thrust through this small incision into the parenchyma of the kid¬ 
ney possibly through the lower calyx, parallel to the right index and middle 
fingers whose tips are on the kidney pelvis. The trocar and its cannula are 
pushed into the kidney until the tip of the right index finger does not feel the 
sharp point of the trocar in the kidney pelvis (fig. 2, A). While the tube or can¬ 
nula is held securely in the Iddney pelvis, the trocar is removed. A prepared 
lubricated catheter is held taut by a straight stylet and inserted through this 
tube into the pelvis, until it is palpated well beyond the end of the tube. The 
catheter is steadied in the pelvis and the stylet wthdrawn when the wings of 
the catheter are unfolded and palpated in the pelvis. Making tractions on the 
catheter with the tip of the index finger toward the pelvis the trocar tube is now 
nulled out leaving the catheter in the pelvis, (fig. 2, B). The catheter can now be 
connected with a syringe or suction apparatus, and if the operation is success¬ 
ful the first drop of urine is visible. As the catheter acts as a hemostat with its 
nressure on the kidney tissue, usually there is not much _ bleeding, othenvise, 
hemostatic gauze can be used around it. After we are convinced that the cathe- 
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ter in the kidney is straight and not tortuous, and after replacing the Gerota’s 
or Zuckerkandl’s fascia, the renal capsule is sutured with plain catgut to the 
lumbodorsal fascia. The lumbodorsal fascia is sutured with chromic catgut. 
After placing a Penrose drain the muscles fall together, thus requiring no sutures. 
The catheter is fastened to the skin after the subcutaneous and skin approxima¬ 
tion. 

There may be a sharp organic reaction until the patient becomes accustomed 
to the free drainage. Therefore it is advisable to give abundant fluids, and main¬ 
tain an acid urine to avoid incrustations. If it is necessary to change catheters, 
the patient should also be in an identical operative position thus facilitating a 
straight line, when inserting it. 



CASE ABSTRACTS 

Case B2525 was a middle aged woman suffering from anuria after hysterec¬ 
tomy for multiple and interligamental fibromyoma. As ureteral catheters were 
not passable on the second postoperative day, trocar nephrostomy was per¬ 
formed. One week after the operation ureteral cathereters were passed and kid¬ 
ney function restored. 

Case B9194 was an elderly man who developed anuria, probably due to ure¬ 
teral edema following an unsuccessful cystoscopio manipulation for removing a 
calculus from one ureter. Due to an impacted calculus catheter passage was not 
possible in the other ureter. One week after bilateral trocar nephrostomy a cath¬ 
eter was passed. 

Case C1665 was an elderly woman who developed anuria due to ureteral stric¬ 
ture and periureteral infiltration following radiation for carcinoma of the cervix. 
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Two weeks after bilateral trocar nephrostomy, the patient, who was in an abso¬ 
lutely poor condition, succumbed due to metastatic pneumonia. 

COMMENT 

a) Advantages 

Draining the Iddney by means of trocar nephrostomy and a self-retaining 
catheter seems to be advantageous for the following reasons: 

As the trocar is introduced in the avascular zone of Hyrtl-Broder, hemor¬ 
rhage and leakage around the catheter should be, at least in theory’’, minimal. 
Although the kidney in anuria is usually enlarged, red, and shows an extremely 
nephritic pattern, the congestion makes the organ e.xtremely h3^eremic and 
therefore bleeds profusely. The resulting infarcts in it are smaller after the oper¬ 
ation. 

The kidneys remain in situ; they are not delivered. As the upper pole of the 
kidney is not touched, blood vessels are not tom, the kidney remains fixed, bound 
down by its fascia. Even if the kidney is bound down due to diffuse perirenal 
inflammations, this does not interfere ivith the easy approach to our operative 
field, the inferior pole of the kidney. 

We may orientate ourselves about the eventual anomalies of the ureter and 
the form of the pelvis, if we follow the course of the ureter to the b'dney with our 
finger tips. Despite the opinion of Hyrtl that no two kidney pelves are alike, 
we classify their form, according to Papin, as: 1) the textbook variety; 2) the 
enlarged; 3) the bifurcated or trifurcated; 4) the branching; o) the very small; 
6) the very large; 7) those with a horizontal axis; S) those with a vertical axis; 
9) those with a contracted neck; 10) the angulated; 11) those with a bifid ureter. 

As the kidney is not changed from its original position, because it is not luxa¬ 
ted, the inserted drainage tube is therefore straight and not subjected to any 
angulation. The tube may be replaced with little difficulty and noth more ac¬ 
curacy if it is necessary. As the catheter tube is placed into the pelvis through 
the lower calyx, the Iridney is drained from its most dependent portion, assur¬ 
ing an adequate drainage. An adequate drainage and a clean nephrostomy tube 
led Albarran to the conclusion that the kidneys are almost immune to any dam¬ 
age due to a nephrostomy tube. 

6) Disadvantages 

Objections to a cortical approach of the kidney pelvis are: 

Where the kidney parenchyma is thick and the pelvis is relatively small. 

Where the soft and friable kidney cortex is readily penetrated with a blunt 
instrument, but its pelvis is quite resistant. This may deflect the instmment 
along the side of the pelvis, making its drainage difficult. Sometimes even pal¬ 
pation of the region of the hilus may cause one to believe that the cavity of the 

pelvis is entered, when actually it is not. 

The small drainage tube may obstruct the infundibulum, thereby causing the 
minor calyces to be blocked, and stone formation may occur. 
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SUJDIARY 

Bilateral trocar nephrostomy is advocated as an easy emergency measure to 
tide over patients, where extensive surgery would be absolutely contraindicated. 
The technique of trocar nephrostomy is described. 

4400 Livemoi's Ave., Detroit 10, Mich. 
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LIPOSARGOMA OF THE laDNEY: REPORT OF AN EARLY CASE 

BENJAMIN NEWMAN and THOMAS REED 

From the Dcparlnieni of Pathology and the Department of Urology, Kanawha Valley Hospital, 

Charleston, Va. 

This tumor of the kidney appears to be a rare lesion. From the scarcity of 
reports in the literature, and to the best of our knowledge, only 12 cases have 
been previously reported. This is the fifth case in which an individual was not 
suffering from the tuberous sclerosis complex. 

These tumors appear in two different types of patients. The first group is seen 
in individuals suffering from tuberous sclerosis and adenoma sebaceum (Pringle) 
of the face. Seven such cases have been described: 4 by Fischer, and 1 each by 
Fish and McLaughlin, Froug and Harbitz. This is a peculiar finding and difficult 
to e.xplain. The other group, including our patient, were in individuals who had 
liposarcoma of the kidney unassociated with this complex. These were reported 
by Hartwig, Judd and Donald, McCartney and Wynne, and Tesler and Koiran- 
sky. Most of the reported cases have been in patients in whom the renal tumor 
has been massive and the main complaints have been referable to a palpable 
tumor in the abdomen. In the following case the kidney did not seem enlarged, 
nor was a mass felt. 

CASE REPORT 

A white man, aged 37 years, was admitted to this hospital on December 4, 
1947, with a complaint of 2 days’ duration. This consisted of a general onset of 
pain in the right posterior hip region, along the posterior crest of the ilium and the 
right costovertebral area. The pain was Imife-Iike in character, excruciating, 
coming at irregular intervals, lasting 30 minutes at a time, and the patient stated 
he Avas unable to walk or sleep. These symptoms began while the patient Avas 
riding a motor car in a coal mine where he Avas employed. There was no recent 
history of trauma. The patient remembered having had blood in the urine for 
several days A\ffien he Avas a child. At the age of 12 he couldn’t pass urine for 2 
days, but the symptoms disappeared spontaneously. 

The physical examination Avas essentially negative, except for the presence of 
severe tenderness in the regions mentioned above. Pain was elicited on flexing 
the right lower extremity on the abdomen. The blood pressure Avas 140/90. 

The red blood count and hemoglobin were in the normal range. White blood 
count was 15,000 per cu. mm. Avith 77 per cent segmenters. Urinalysis revealed 
a slight trace of albumin, many red blood cells and a feAv Avhite blood cells. An 
excretory urogram shoAved a marked defect of the right renal pelvis which ap¬ 
peared to be secondary to a tumor in the region of the renal pelvis. This had 
resulted in only a slight dilatation of the calyces. The excretion time Avas 
normal. Bilateral retrograde pyelograms shoAved a tumor or cyst of the right 
kidney. X-ray of the chest showed no pathological change. ' 

Nephrectomy was performed through a loin incision in the usual manner, under 
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cyclopropane anestliesia. The renal pedicle was not involved. The postopera¬ 
tive condition was uneventful and the patient was discharged from the hospital 
on the eleventh postoperative day. 

The gross specimen consisted of a right kidney which measured 15 by 9 by 6 
cm. and weighed 260 gm. It was semifirm in- consistency and the capsule 
stripped with ease, leaving a purple-gray smooth surface. The cortex measured 
7 mm. in thiclviiess, was purple-gray and the markings were distinct. The 
medulla was purple-red and was replaced in its middle one-third by a circum¬ 
scribed, partially encapsulated tumor node. The tumor measured 3 by 5 by 4 
cm. and extended to the hilum. It was soft to seraifirm in consistency and, on 
section, was yellow-gray, granular and necrotic. Few islands of normal adipose 
tissue were seen in the center of the tumor. The lumens of the renal pelvis and 



_ Fig. 1. A, low power photomicrograph of adipose tissue with islands of sarcoma. B, 
high power photomicrograph of vacuolated liposarcoma cells. 

calyces were narrowed and their mucosa was pink-gray and smooth. The renal 
vein was patent. 

Microscopic examination of the tumor showed areas composed largely of adult 
adipose tissue which contained small to large cellular islands of cells varying in 
size and shape (fig. 1, rl). Many of the cells were spherical to polyhedral, with 
round to oval vesicular nuclei and their cytoplasm contained vacuoles (fig. I, B). 
Sudan III stains were positive for fat. There were round and spindle shaped cells 
present, arranged in sheets. Their cytoplasm contained no vacuoles. Mitotic 
figures were occasionally seen. The microscopic picture was interpreted as being 
of a liposarcoma and intermediary differentiation type and of a low grade malig¬ 
nancy. 

The patient has been symptom free for the past 8 months and apparently has 
had no recurrence of the tumor or evidence of metastasis. 
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DISCUSSION 

^lost of the cases of liposavcoma of the kidney previously reported were huge 
tumors and far advanced at the time they came to operation or autopsy. The 
liistogenesis of this tumor resolves itself in origin from the lipoblast, which is a 
specialized fat forming mesenchymal cell. Stout, in his report, has shown inter¬ 
esting observations on these tumors in general. Thej'^ show a great variation in 
their growth rate, some rapid, and others slow. Metastasis is less common than 
in other types of sarcoma. It is difficult to say whether liposarcomas develop 
from preexisting lipomas. The large majority are probably malignant from the 
beginning. 

Prognosis of liposarcoma varies since these tumors can be classified from their 
histology as the well differentiated myxoid type, poorly differentiated mj’^xoid 
type, round cell or adenoid type and mixed groups. The first type offers the best 
prognosis since they remain in the state of good differentiation and rarely ever 
metastasize. In our case, the histopathologj' was that of the first type. 


SmillARY 

A case of an early liposarcoma of the kidney is presented. It is the fifth case 
unassociated with the tuberous sclerosis complex. Liposarcomas are rare and 
peculiar tumors and prognosis is variable. 
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WILMS’ TUMOR: A. REVIEW OF FIVE YEAR SURVIVALS IN 
THE LITERATURE AND REPORT OF TWO OASES 

amRY Q. GAHAGAN amd H. M. YEAEWOOD 
From the Charity Hospital o/ Louisiana, New Orleans 
In the out-patient department of this hospital we have been following a little 
Negro girl who had a Wilms’ tumor. Recently she passed the 5 year survival 
period which has been more or less arbitrarily fixed as the period necessary to 
indicate a cure in most malignancies, and this fact stimulated our interest in the 
subject of Wilms’ tumors, especially in regard to treatment and results. A review 
of the literature and a review of all cases of Wilms’ tumor diagnosed in this hos¬ 
pital in the 10 year period since JiUy 1937 was made. 

A critical review of the literature revealed that although many hundreds of 
Wilms’ tumors have been diagnosed, there are very few 5 year survivals. In their 
exhaustive review of the literature covering 383 cases in 1938, McNeill and Chilko 
found reports of 10 cases in which the patients survived 5 or more years. How¬ 
ever, further analysis of these 10 cases reveals 1 case reported by Hyman to be a 
hypernephroma; the case reported byMaoKenzieto be actually the same case as 
reported elsewhere by I&etschmer; and the 2 cases reported by Mixter as being 
subsequently included in the reports of Ladd and White. In 1938 Kretschmer 
reported 3 survivals out of 24 operated cases, only one of which had survived 5 
years. Three years later, in 1941, Ladd and White reported 14 “probable” cures 
out of 60 cases, and 8 of these cases had lived 5 or more years. In that same year 
Higgins and Shively added 4 more 5 year cures to the literature out of a series 
of 26 cases. In 1943 Ockerblad and Carlson reported one 5 year survival and 
Priestley et al. reported 7 survivals out of 44 cases treated at the Mayo Clinic. 
Of these, 5 patients had lived for from 5 to 20 years. In 1945 Mandeville and 
Nelson added the report of one 5 year survival, and the following year Deming 
in a review of all the renal tumors seen in the New Haven Hospitals in 23 years 
reported one 5 year survival. To the above cases Nesbit and Adams in 1946 
added the report of 8 survivals out of 16 cases treated at the University of Michi¬ 
gan Hospital. Six of these cases had survived more than 5 years. This gives a 
total of 33 proven cases of Wilms’ tumor which have survived for 5 or more years. 
Other cases reported as cmes which had survived for 2, 3, or 4 years have not 
been included in this series. 

In reviewing the literature one gains the impression that some authors believe 
that survival of a case of Wilms' tumor for 1 or 2 years after treatment justifies 
considering the case as cured. While it certainly is true that most patients who 
have recurrence of their tumor do so quickly and die within the first year, it has 
been shown on many occasions that patients may survive over 2 years and sub- 
sequently die of reciMmce and metastasis. Two of the patients in our series here 
at (Jhanty HospitaTIived 29 months and died of t umor recurren ce The most 
outstanding example is Abbe’s patient who lived 4 years and 9 months and died 
of metastasis. No patient has been reported to die of the disease after surviving 
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5 years. These facts emphasize the need for prolonged observation of these cases 
before considering them cured. 

The treatment of Wihns^ tumors is by one of five methods: 1) nephrectomy 
alonh; 2) preoperative radiation and nephrectomy; 3) nephrectomy and post¬ 
operative radiation; 4) preoperative radiation, nephrectomy, and postoperative 
radiation; and 5) radiation alone. No sufficiently large group of cases has been 
treated by one method to give good comparative values of the various types of 
therapy. In nearly all cases nephrectomy has been performed, and the total num¬ 
ber of survivals has been highest in the group that has received nephrectomy 
alone. This does not indicate, however, that radiation therapy is not of value, 


Table 1. — Wilms' tumor: Five year survivals 


Aurnoa 

KXnXDEK 
0? CASES 

method or teeatmeot 

Nephrec¬ 
tomy aloQc 

Nephrec¬ 

tomy 

pre-op. 

x-ray 

Nephrec¬ 
tomy 
post op. 
i-ray 

Nephrec¬ 
tomy pre- 
op. x-ray 

pOAtOp. 

X-ray 

X-ray 

alone 

Abbe. 


1 





Coley. 


1* 





Deming.. 


1 





Higgins and Shively. 


2 

1 


1 


Edretschmer. 


i 


1 



Ladd and White. 

s 

00 





Mandeville and Nelson. 



1 

j 



Nesbit and Adams. 


2 

2 

1 


1 

Ockerblad and Carlson. 




1 



Priestley et al. 


1 


! 2 

2 


Wade . 


1 





White . 


1 

1 




Wallstein. 

2 

2 





Authors’ cases . 

2 

! 



1 

1 


Totals . 

35 

20 

4 

6 

4 

1 


* The case reported by Coley was operated on by Dr. J. W. Perkins and subsequently 
received Coley’s vaccine. 

t One of Ladd’s cases which is a 5 year survival or a probable survival received pre¬ 
operative x-ray. 

and in the hands of many surgeons preoperative x-ray has been found to so reduce 
the size of a large tumor as to render surgery possible on a case previously con¬ 
sidered inoperable, Nesbit even reports 1 case of a 10 year survival after radia¬ 
tion alone. This child, a hydrocephalic, had a positive diagnosis made by punch 
biopsy and was living and apparently free of tumor 10 years after a course of 
deep x-ray therapy. This is the only reported case of a 5 year cure by radiation 
alone in which a definite pathological diagnosis was made. As Dean so aptly states 
the case, there is no clear cut method of treatment applicable to all cases, and the 
best treatment in any given case depends on the following variable factors: 
1) the condition of the patient; 2) the ability of the surgeon; and 3) the availabil¬ 
ity of good x-ray therapy. 
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An attempt has been made m table 1 to show each case of Wilms’ tumoi pioven 
by histological study which is known to have survived foi 5 oi more yeais, and 
to indicate in each case the method of tieatment To the 33 cases lepoited m the 
literature aie added 2 additional cases leported by the authois 

Durmg the 10 yeai period fiom July 1, 1937 to June 30, 1947 there weie ad¬ 
mitted to the Chanty Hospital of Louisiana at New Orleans a total of 521,147 
cases Of these theie weie 15 cases of Wilms’ tumor Five of these cases weie 
treated by pieopeiative ladiation, nephrectomy, and postoperative ladiation, 
2 by preopeiativc ladiation and nephiectomy, 5 by nephiectomy and post- 
opeiative radiation, 1 by neplirectomy alone, and 2 by ladiation alone In the 
2 cases treated by radiation alone, the diagnosis was confinned in 1 case by e\- 
ploration and biopsy, and in the othei by autopsy 
Of the 15 cases treated, 12 are now dead, 11 dead of Wilms’ tumoi Fouiteen 
of the cases were opeiated upon and there was one suigical mortality Of the 
11 patients who died because of Wilms’ tumor, eight succumbed durmg the first 
year, one duiing the second year, and two durmg the third year The remaining 
patient who died survived 46 montlis and died after a brief illness in another 
hospital The diagnosis was diphtheiia and the patient might have suivived the 
5 yeai peiiod had she not fallen victim to this mteicurrent illness The 3 lemain- 
ing patients aie alive and well with no evidence of tumor lecurience at the end of 
74, 65 and 9 months lespectively Of couise the 9-month survival is too slioit 
to be of any significance The 2 patients who suivived ovei 5 years are lepoited 
moie fully below 

CtSE REPORTS 

Case 1 AMS (L41-20594), a 7 months old Negio baby, was admitted May 
2, 1941 with a chief complaint of grossly bloody urine and high fevei of 1 w eek’s 
duration The mother had also noticed a mass m the left side of the abdomen 
The past medical histoiy was essentially negative On physical e\ammation the 
patient appeared to be acutely ill The findings weie normal except foi a laige 
visable and palpable mass on the left side of the abdomen This mass was film 
and bulged into the himbai space, it was thought to be a renal tumoi Excietory 
urograms and letiograde pyelogiams w eie both unsatisfaetoiy, x lays of the chest 
and long bones revealed no evidence of metatasis Uiine cultures were negative 
Without pieopeiative ladiation, the patient undeiwent a left nephiectomy on 
May 23, 1941 (by Di H T Beacham) without difficulty through a lumbai in¬ 
cision She had an uneventful lecovery, and was given deep x-iay theiapy post- 
opeiatively Micioscopio pathologic diagnosis “Kidney, Wilms’tumoi” (fig 1) 
When last seen m the chnic July 11, 1947 (six years and 2 months postopeia- 
tively) the patient was well and theie was no evidence of lecurience of the tumoi 
Case 2 J R (Tul 42 53197), a Negiess 2 yeais of age, was admitted to the 
hospital because of a mass in hei left abdomen w hich the mother had first noticed 
one day pievionsly Theie had been no symptoms associated with this mass 
but the mother lemaiked that foi 2 days the child’s feet were slightly swollen 
so that It was difficult to put on her shoes Review^ of systems and past medical 
lustoiy were negative On physical examination the only finding of significance 
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was the hirge, firm, nontender mass whicii occupied the entire left abdomen and 
lumbar region from the costal margin to the level of the anterior superior iliac 
spine. There was a suggestion of edema of both ankles. 








C-V.iy^oiiVl exr-3».;j 




Fig. 2. Low and high power photomicrographs, showing sarcomatous appearance of 
tumor with scattered tubules. 

Intravenous and retrograde pyelograms were interpreted as revealing a large 
intrinsic renal tumor on the left side. The right kidney was entirely normal. 

A diagnosis of Wilms’ tumor was made. Because of the large size of the tumor, 
deep x-ray therapy was given 12 days but had to be discontinued because the 
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patient developed nausea, vomiting, fever and leukopenia. Ten days after the 
x-ray therapy was discontinued, a left nephrectomy was done (by Dr. J. D. 
Mitchell) through the usual lumbar incision without difficulty. The patient had 
an uneventful recovery and went home on the fourteenth postoperative day. 
She received postoperative deep x-ray therapy. 

Microscopic pathologic diagnosis: “Wilms’ tumor (rather large cystic struc¬ 
tures are prominent)”. See figure 2. 

When seen in the clinic in December 1947, the patient was doing well and there 
was no evidence of recurrence of the tumor. At that time, years had elapsed 
since the diagnosis of Wilms’ tumor was first made. 

SUMMARY 

The findings of a thorough review of the literature on Wilms’ tumor are pre¬ 
sented, with emphasis placed on the methods of treatment and the number of 
5 year survivals. These data are presented in table form. In addition, the 15 
cases of Wilms’ tumor diagnosed in the Charity Hospital of Louisiana from 1937 
through 1947 are briefly discussed and the 2 patients who have survived five or 
more years are presented as case reports. 

803 Jordon St., Shreveport, La, 
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THE CLINICAL USE OF URECHOLINE IN DYSFUNCTIONS 

OF THE BLADDER 

Peeliminahy Report 

LEROY WILLIAM LEE 

From the Dcparlments of Urology of Ihe Hospital of tho University of Nebraska College of 
Medicine and the Bishop Clarkson Memorial Hospital, Omaha 

Urecholine (the urethane of beta-methylcholine chloride; also known as car- 
baminoyl-beta-methylcholine) is one of a group of choline esters that act pri¬ 
marily as stimulants of the parasympathetic nervous system. When administered 
in therapeutic dosages orally or subcutaneously there is little or no effect upon 
the heart rate, blood pressui-e or peripheral circulation of normal human subjects. 
It is known that the drug increases peristalsis and stimulates micturition. 

Starr and Ferguson (1940) suggested the use of urecholine in postoperative uri¬ 
nary retention and Winter (1941), using a cystometrographic technique on unanes¬ 
thetized dogs, showed that urecholine lowered the vesical capacity and increased 
the irritability of the bladder. 

Urologists are often confronted with chronic urinary retention from hypotonic 
dysfunctions of the bladder vithout any evidence of mechanical vesical neck 
or urethral obstruction. There are also certain instances in which one is justi¬ 
fied in feeling that vesical neck obstruction has been adequately removed by 
prostatectomy or other surgery, yet the patient continues to carry residual urine. 
These situations may occur in patients who have a central nervous system lesion 
or a weakened detrusor muscle. It was with the thought in mind that perhaps 
urecholine might be of value under these circumstances that observations regard¬ 
ing the effect of the drug upon the human bladder were begun. 

method 

Observations were made to determine: 

1) Effect of urecholine on the normal human bladder. 

2) Effect of urecholine on the human bladder exhibiting chronic hypotonic 
dysfimction. 

3) Effect of urecholine on acute postoperative urinary retention in humans. 

The immediate effect on the nonnal bladder and the bladder with chronic 

hypotonic dysfunction was determined by cystometrographic studies. Cystom¬ 
etry is a method for determining and graphically recording the functional activ¬ 
ity of a bladder at any given time. Many types of cystometers have been de¬ 
scribed. Essentially such an apparatus must consist of a calibrated burette to 
supply water, and a manometer attached by a connecting tube to a bladder 
catheter. By reason of compactness and accuracy, the apparatus using a Tycos 
aneroid manometer head (fig. 1) is most useful. During the examination water 
should be allowed to flow into the bladder at a rate not greater than 90 drops 
per minute. Intravesical pressure is determined at increments of 50 to 100 cc 
of water. The curve obtained is determined by the detrusor tonus. Other per- 
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\ Maximal Voluntary pressure^ 55 _ mm. | 60.80 mm | < 


Fig. 2, Cystometrographic characteristics of normal bladder before administration of 
urecDOlme. 
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tment information obtained on cystometrographic examination includes the 
following; 1) volume of water in the bladder when the patient has the first desire 
to void; 2) maxim u m volume that patient can hold and pressure at this volume; 
3) naa x imu m voluntary pressure when patient has a full bladder. 

The characteristics of the normal average bladder are: First desire to void: 
150 to 250 cc. Capacity (without painful distension): 350 to 450 cc. Maximum 
voluntary pressure: 60 to 80 mm. of mercury. Gradual increments in intravesical 
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Sample Graph 


A. Hjpettonic bladder 

B. Normal bladder 

C. Hypotonic bladder 


Diu Obuiaed 

Normal 

Hypertonic 

Hypotonic 

First desire to void_75... cc- 

150-250 cc. 

Under 100 cc. 

Above 250 cc. 

Afaxifnal pressure--— -_mm* 

Gradual 

Acute 

Flat 

ifiximal Volumiry pressure... — ram. 

60-80 mm. 

Over 90 mm. 

Under *40 mm. 


Fig. 3. Cystometrographic characteristics found in normal bladder 5 minutes after 
subcutaneous administration of urecholine, 5 mg. 


pressure curve. Residual urine: none. Micturition reflex initiated by intravesical 
pressure of 11 to 13 mm. of mercury. 

On the basis of cystometrographic observations one may identify normal neuro¬ 
muscular relationships, bypertoma, and hypotonia. 

The cystometrographic characteristics of a normal bladder before administra¬ 
tion of urecholine are shown in figure 2, while figure 3 gives the findings on the 
same bladder 5 minutes after the subcutaneous injection of 5 mg. of urecholine. 
It may be seen that vesical capacity is reduced, the tonus of the detrusor in¬ 
creased, and the voluntary voiding pressure increased. Observations 
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showiDg the effect of urecholine on several normal bladders are shown in table 1, 
These findings are all similar to the graphic presentation in figure 1. 


Table 1. —Effect of urecholine* on normal bladder 


OBSS2VATIOK 

NUUBEE 

B£rOE£ OSBCHOUKC 

AITES VltECB01J2iX 

1st desire 
to void 

Vesical 
^ capacity 

Maximum 

pressure 

i 

Maiimmii 

voluntary 

1 pressure 

Time 
after Ure- 
cboUne 

Ist desire 

1 to void 

Vesical 

capacity 

pressure 

1 MaTrTTmm 

voluntary 

pressure 


cc 

cc 

mm. Bg 

mm. Bg 

mitt. 

cc 

cc 

mm. Bg 

mm. Bg 

1 

200 

400 

25 

55 

5 

75 

150 

50 

110 

2 

200 

400 

25 

55 

60 

150 

200 

50 

90 

3 

250 

soo 

20 

60 

10 

150 

300 

30 

70 

4 

200 

500 , 

20 

50 

5 

100 

150 

35 

80 

5 

200 

600 

20 

90 

10 

50 

300 

40 

110 


* The amount of urecholine given in each inatance was 5 mg. auboutaneoualy. 
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A. Hypertonic bladder 

B. Normal bladder 

C. Hypotonic bladder 


FACTORS 


Data Obtained 

Norma! 

Hypertonic 

Hypotonic 

First desire to void __cc. 

l$0-2SO cc. 

Under 100 cc 

Above 250 cc. 

Maximal pressure _ mm. 

Gradual 

Acute 

Flat 

Maximal Voluoury pressure mm. 

60'80 mm. 

Over 50 mm. 

Under <10 mm. 


Fro. 4. Cystometrographio characteristics of bladder of patient with chronic hypotonic 
dysfunction before urecholine. 


Kgure 4 shows the cystometrographio characteristics of the bladder of a pa¬ 
tient with chronic hypotonic dysfunction. This patient had a myelitis involving 
the cauda equina area. Figure 5 shows the findings in the same bladder 5 minutes 
after subcutaneous injection of 5 mg. of urecholine. A marked decrease in vesical 
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capacity, iacrease in vesical tonus, and increase in maximal voluntary voiding 
pressure are evident. Observations of cystometrographic findings upon several 
patients with hypotonic dysfunction of the bladder are presented in table 2. 

The clinical effect of urecholine upon acute postoperative urinary retention, 
reported first by Starr and Ferguson, and corroborated by personal observations 
shown in table 3, suggested the possible effect of urecholine upon chronic hy¬ 
potonic dysfunction of the bladder. 



too 200 000 AOO 500 OOO 900 000 900 

cc of Water 


EACrORS 



Sample Graph 


A. Hypertonic bladder 
D. Normal bladder 
C. Hypotonic bladder 


Dau Obcained 

Normal 

Hypertonic 

Hypotonic 

first desire to void... cc. 

150-250 cc. 

Under 100 cc. 

Above 250 cc. 

. 40 

Maximal pressure...mm. 

Gradual 

Acute 

Flat 

Maximal Voluntary ptessute...^3.mm. 

60-80 mm. 

Over 90 ram. 

Under do mm. 


Fig 5. Cystometrographic characteristics of bladder of patient with chronic dysfunction 
5 minutes after subcutaneous administration of urecholine, 5 mg. 

Observations upon patients with bladders showing evidence of chronic hy¬ 
potonic dysfunction, from variable etiology, are presented in table 4. Particular 
attention is directed to the marked and almost uniform drop in the amount of 
residual urine following urecholine medication. This is to be viewed of both ex¬ 
perimental physiological significance and of clinical importance. 


DISCUSSION 

These observations indicate a powerful effect of urecholine on the normal blad¬ 
der, the bladder showing acute postoperative urinary retention, and the bladder 
showing chronic hypotonic dysfunction from various forms of primary etiology. 
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Although the drug is not effective in every instance, it would appear that it 
answers the need for an effective agent, free from severe side reactions, to de¬ 
crease vesical capacity, increase vesical tone and contractility, and reduce resid¬ 
ual urine in certain patients with chronic hypotonic dysfunction of the bladder. 

The following methods of management are suggested. 

1) For chronic hypotonic dysfunction of the bladder: Urecholine 10 to 20 mg. 
orally every 6 to 8 hours. (The drug has been continued daily for as long as 3 
months without evidence of harmful effect.) Test for residual urine every 2 to 
4 days until base line is reached. 

2) For acute postoperative urinary retention: Urecholine 10 to 20 mg. orally 
or 5 mg. subcutaneously. Repeat dosage if patient does not void within 30 
minutes. Catheterize if second dose is not successful. 


Table 2. —Ejfcci of uTeeholine' on the hypotonic bladder 


ODSEKVATlO'l 

DEF0B£ CR£CB0UKE 

ATTtB UBECaOLlKS 

1st desire 
to void 

Vesical 

capacity 

Maxim utn 
pressure 

Maximum 

voluntary 

pressure 

Tune 
after ure- 
choUne 

1st desire 
to void 

Vesical 

capacity 

^Maximum 

pressure 

Maximum 

voluntary 

pressure 


ec 


mm ffg 

tnm Ug 

mtH 

ce 

cc 

mm ffg 

mm Eg 

1 



IS 

40 

5 

150 

500 

30 

so 

2 

300 

500 

15 

40 

20 

100 

250 

25 

75 

3 

500 

900 

10 

40 

5 

100 

200 

40 

85 

•1 

600 

900 

10 

40 

30 

250 

600 

40 

90 

5 

350 


10 

40 

5 

300 

700 

15 

60 

6 

350 


10 

40 

60 

200 

600 

30 

70 

7 

350 

700 

10 

40 

90 

350 

600 

20 

60 

8 

300 

800 

20 

40 

10 

150 

500 

20 

70 

9 

300 

800 

20 

40 

90 

300 

600 

20 

50 

10 

300 

COO 

5 

10 

5 

SO 

500 

20 

65 

11 

400 

500 

15 

30 

5 

100 

300 

30 

so 

12 

400 

500 

15 

30 

150 

300 

450 

20 

80 

13 

700 

700 

15 

30 

10 

450 

600 

20 

60 

14 

550 

mm 

5 

15 

10 

125 

500 

20 

50 

15 

550 


5 

15 

60 

400 

800 

15 

40 

16 

450 



25 

10 

125 

600 

20 

90 


• The amount of urecholine given in each instance ivae 5 mg. subcutaneously 


There are definite contraindications to the use of urecholine. Intiamuscular or 
intravenous administration should be avoided as certain severe reactions may 
occur, characterized by such symptoms as headache, sweating, circulatory col¬ 
lapse, drop in blood pressure, abdominal cramps, diarrhea, shook, and in some 
instances bronchoconstriction. The antidote for such reactions is atropine. 
Urecholine should not be given to patients with a history or evidence of mechani¬ 
cal vesical neck or urethral obstruction. It is proper to rule out such possibilities 
by history and cystoscopic examination before beginning therapy. 

CONCLUSIONS 

The particular field of usefulness of this drug, in the light of our present knowl¬ 
edge, hes m the management of acute postoperative urinary retention and chronic 
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Table 3. —Clinical use of urecholine* in acute 'postoperative urinary retention 


PATIENT 

NITUBEE 

AGE 1 

SEX 

EOLWWINO 

Tnm IKTEEVAL 
SETOSE 

rmnATiou 

AlfOONT 

VOIDED 

1 

32 

male 

Hemorrhoidectomy 


CC 

500 

2 

19 

male 

Nephrectomy 


500 

3 

20 

male 

Orchidope.Ky 

10 

800 

4 

43 

male 

Nephrectomy 

10 

600 

5 

31 

male 

Appendectomy 

30 

450 

6 

56 

male 

Nephrectomy 

15 

500 

7 

60 

male 

Gastric resection 

15 

650 

8 

61 

male 

Cholecystectomy 

12 

540 

9 

63 

male 

Leg amputation 

20 

300 

10 

61 

male 

Cholecystectomy 

10 

250 


* Patient #1 received urecholine 2 mg. orally, #8 and ;S10, 10 mg. subcutaneously, 
and all others 5 mg. subcutaneously. 


Table A.—Clinical use of urecholine in hypotonic dysfunctions of the bladder 


PA¬ 

TIENT 

NUU- 

EES 

AGE 

SEX 

1 DIAGNOSIS 

DOSAGE OP 
USECHOLINE 

TOtAL 

DAYS 

D^- 

CBOLINE 

GIVEN 

1 

EE5IDUAL 

U&XNE 

BEFORE 

UEE- 

CnOUNE 

EESmOAL 

URINE 

^\FTER 

URE- 

CnOLXNE 





rrts» 


CC 

CC 

1 

49 

1 

male 

Post-transurethral resec¬ 
tion atony 

10 qid 

2 

390 

100 

2 

69 

1 

male 

Arteriosclerosis of spinal 
cord 

10 qid 

4 

300 

50 

1 

3 

39 

female 

Trauma of spinal cord 

2 qid 

10 

180 

0 

4 

74 

male 

Taboparesis 

10 tid 

10 

700 

75 

5 

70 

male 

Arteriosclerosis of spinal 
cord 

5 tid 

2 

1 165 

1 

0 

6 

78 

female 

Arteriosclerosis of spinal 
cord 

2 tid 

11 

750 

0 

7 

70 

male 

Arteriosclerosis of spinal 
cord 

2 tid 

' 12 

1 

300 

90 

8 

54 

male 

Herniated disc 

Cord pressure 

5 tid 

30 

350 

15 

9 

22 ! 

female 

Postpartum retention 

2 tid 

18 

400 

0 

10 

32 

female 

Postpartum retention 

2 tid 

30 

I 500 

0 

11 

59 

female 

Chronic retention after 
cystocele repair 

5 tid ' 

5 

200 

10 

12 

1 

43 

male 

Herniated disc 
Postoperative laminectomy 

5 tid 

20 

120 

15 

13 

66 

male 

Spinal cord tumor 
Postoperative laminectomy 

10 qid 

9 

350 

25 

14 

68 

female 

Arteriosclerosis of spinal 
cord 

10 tid 

10 

800 

200 

15 

72 

male 

Post-transurethral resec¬ 
tion atony 

10 tid 

4 

150 

0 


hypotonic dysfunction of the bladder resulting from various forms of primary 
etiology. 
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For obvious leasons the diug is contraindicated m the piesence of vesical neck 
obsti action due to mechanical causes 

Medical Arts Bldg , Oma/ia, Neh. 
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CYSTITIS; CLASSIFICATION AND TREATAIENT; 
DISCUSSION OF TYPE OCCURRING AFTER 
TRANSURETHRAL RESECTION^ 

CHARLES PIERREIMATHE 

From the Department of Urology, St. Mary’s Hospital and Southern Pacific General Hospital, 

San Francisco, Calif. 

Cystitis or inflammation of the bladder is due to infection by the various 
micro-organisms that invade this viscus. Through the ages cystitis has been the 
subject of many articles. Earl}'- publications were based on clinical studies 
alone, and it remained for Gu 3 'on and his students to clarify this disease by mak¬ 
ing studies based on scientific investigation. Little has been added to the subject 
since the publication of the classical article in 1902 by Halid and Motz, who 
accurately reported the pathologic bladder changes due to cj'stitis. In 1921 
Heitz-Bo 3 'er presented an exhaustive study of acute and chronic cystitis. In 
1937 Deming reviewed the etiological causes in 1,317 cases of C 3 'stitis, clarif 3 dng 
more recent concepts. 

Acute cystitis ma}^ be due to infection arising from the kiclne 3 's above, or 
caused by invasion via the urethra from below. Clinicall}', cystitis is character¬ 
ized b}’- the classical s 3 ’-mptoms recognized since the beginning of medicine. 
These consist of frequent urination, dysuria, passage of cloud}’-, foul urine and 
teiininal hematuria. Usuall}^ acute c 3 '-stitis is of short duration, particularly 
since the advent of sulfa therap}' and the powerful antiobotics penicillin and 
streptom 3 'cin. Chronic cystitis ma}’- be secondary to various lesions of the kidne}' 
and to those of the bladder itself, viz., stone formation, cancer, trophic disturb¬ 
ances, S 3 'philis, presence of foreign bodies, etc. It may also be due to e.xtrinsic 
causes: perivesical adhesions following surgical intervention on the neighboring 
structures such as the genital organs in women, appendicitis, diverticulitis, etc.; 
to radium therap}^ sclerosis of the fibro-adipose tissue making up the serous coat 
of the bladder, etc. Often it is secondary to obstructive lesions of the vesical neck 
such as h3q3ertrophy of the prostate, median bar formation, poU’pi, C3'sts, etc. 
Sometimes it follows transurethral resection of the prostate, regional resection of 
the bladder for cancer, fulguration of benign and malignant papilloma. 

In this paper we ^vill discuss the prevention and treatment of the new form of 
cystitis following endoscopic prostatic resection. Frequentl}'- it accompanies 
urethral stricture, skenitis and c 3 '^stocele. In some cases chronic cystitis demands 
treatment of underlying kidne}’- lesions such as tuberculosis, p 3 'onephrosis, 
calculous formation, etc.; in others it calls for the correction of the intrinsic and 
extrinsic lesions of the bladder itself as well as those of the prostate and urethra. 

For clarification a comprehensive classification is proposed with the desire to 
aid in the diagnosis and treatment of all t 3 'pes of cystitis. 

lOfBcial paper of delegate of American Urological Association, delivered before the Third 
American and Fourth Brazilian Urological Congress, Rio de Janeiro, Brazil, Sept. 1/, 1947, 
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ACUTE CABTITIS 

Acute cystitis is of short duration, lasting less than 10 days Usually it is due 
to invasion by gonococci, colon bacilli or staphylococci by way of the uiethra 
These cases deal up immediately aftei the admimstiation of the sulfonamides, 
penicillin oi stieptomycin An mteiesting form of cystitis is that of the newlyued 
m Avhich trauma due to coitus unquestionably plays a dominant role Those 
cases accompanying skenitis, prostatitis, seminal vesiculitis and pyelonephiitis 
readily respond to treatment directed to the organs in ivhich acute inflammation 
has taken place and includes, among other measures, the administration of 
uiinary antiseptics, the sulfas and the more recent antibiotics A laie form is due 
to the secondary manifestations of syphilis and herpes zostei The fomei rapidly 
responds to antisyplnhtic treatment and the latter disappears in a manner similai 
to the clinical course of herpes zoster elseiiheie in the body In moic recent years 
an interesting form of cystitis has been obsei-ved to folloiv tiansuiethial resection 
of the prostate, electrical regional lesection of the bladder for cancer and fulguia- 
tion of bladder polypi, papilloma and cancerous growths In most cases the 
reaction taking place in the bladder biouglrt about by electncal removal of 
tissue, wliethei by cutting current or electrocoagulation, lasts fiom 3 to S weeks 
In some cases cystitis occurs after tiansuiethial resection nr which removal of 
the infected prostate is not complete, and inflammation of the bladder along rrith 
its debilitating symptoms may become cliionic In recent years it has been our 
practice to remove, by emrcleation, all urfected hypeitrophied prostates weiglring 
30 gms and over, in oidei to prevent debilitating chionic secondary infection 
of the bladder 


CHRONIC CYSTITIS SECOND ARY TO klDNLA LESIONS 

Cliionio cystitis, not due to intiinsic or c\tiinsic bladder lesions, is invaiiably 
caused by infectious disease of the kidneys In all of these cases one should proceed 
to make a complete investigation of the kidneys, including bacteiiologic studies, 
renal function tests, pyelography, etc The most common lesions encounteied 
aie pyelonephritis, scleiosing and otherwise, infectious calculous disease of the 
kidney and uietei, pyonephiosis, tuberculosis and uiethidl stricture In dealing 
with tuberculous cystitis persisting after removal of the unilateral tubeioulous 
kidney, we call attention to the impoitance of the management of the nephiec- 
tomized patient This includes routine postoperative cystoscopic evammation 
by virtue of which treatment of lemamiiig ulcers of the bladder can successfully 
be earned out and stiictures of intramuial portion of the remaining meter re¬ 
lieved In tuberculous patients, on AAliom this follow up caie was earned out, a 
higliei survival rate was noted than in those a\ ho had no postoperative treatment 
Streptomycin is an added weapon in tire treatment of residual uiinaiy tract 
infection in the form of cystitis in the patient nephiectomized for renal tuber 
cuiosis It offers some hope in the amehoiation of suffering due to bilateial 
tuberculosis of the kidneys Its curative value, however, is highly problematical 
We have noted lecunence of tubercle bacilli in the mine after massive treatment 
with stieptomycin 
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CHRONIC CYSTITIS DUE TO INTRINSIC BLADDER LESIONS 

Cystitis due to the presence of single or multiple stones has long been recog¬ 
nized. In the early days of urology they were readily detected by the character¬ 
istic sound transmitted in passing the e.xploratoiy metal sound or catheter; more 
recentl}^ the diagnosis is accurately made by x-ray and c 3 ^stoscopic examination. 
C^^stitis readil}^ clears after removal of the offending stone. However, obstructive 
lesions of the vesical neck, including median bar formation and hypertrophy’- of 
the prostate which are often contributing factors in its formation, should be 
corrected by transurethral resection or prostatectomy'. In cases presenting stones 
in an infected diverticulum, one should carry out diverticulectomy’. 



Fio. 1 Photomicionrai)h (Leit^ oc. 1, ob. 3) of infected polypus of vesical neck. Removal 
of this poh pus and fulguration of base neie followed by relief of chronic cystitis. 

I recall an interesting case of cystitis due to a stone consisting of calculous 
deposits on a piece of shrapnel which had made its Avay into the bladder from 
the adjacent soft tissue of the bony pelvis. In dealing Avith this veteran of World 
War I, AA'e elected to remove the stone by' cystotomy rather than lithotripsy’ to 
the great satisfaction of all concerned! 

We haA’e noted many cases of cystitis secondary to polypi (fig. 1), small cysts 
and infected glands of the bladder neck and posterior urethra. These are due to 
infection of the mucous glands, occur quite commonly in women and are often 
secondary to infectious lesions of the kidney. In men they are commonly due to 
infection of the prostate and seminal vesicles as Avell as of the kidney. Cystitis 
often accompanied benign and malignant papilloma of the bladder as Avell as 
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carcinoma. See figures 2 and 3. In these, liematmia is a predominant symptom, 
and in cases in which no macroscopic blood has been observed, invariably one 
encounters microscopic blood cells in the urine. 

In lecent years, interstitial cystitis, othenvise knonn as submucous fibrosis, 
frequently accompanied by ulcer formation, has challenged the ingenuity of the 
urologist. The condition was accurately described by Hunner in 1914, and the 
ulcer that bears his name also has been called submucous ulcer, panmuial ulcer, 
etc. This trophic disturbance of the bladder, characterized by painful frequent 
uiination and hematuria, has been tieated by irrigation of the bladder with silver 
nitrate, instillation of the vaiious dyes and hydraulic distention of the bladder 



Fig. 2 A, cystograin, demonstrating large benign papilloma of bladder. B, cystogram 
taken after electrical e\cision through open bladder. Chronic cystitis relieved after removal 
of bladder tumor 


(Moore) under anesthesia, along with measures taken to eliminate foci infection 
elsewhere in the body and the administration of vitamin therapy. The ulcer is 
best treated by fulguration (suigical excision, quite popular a few years back, 
is norv rarely employed). In some cases fibrosis and contraction of the bladder 
progress to such an extent that the viscus is literally closed and the resulting 
suffeiing demands uieterocutaneous or uretevo-rntestrnal anastomosis. 

Cystitis due to cystocele has long been lecognized and is easily remedied by 
surgical correction of the cystocele. The type due to radium burn, follorring 
radiation therapy of malignant tumors of the cervi.x, is resistant to treatment. In 
these, fibrosis of the tissue making up the bladder rrall and adjacent structures 
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plaA s a dominant lole. C^'stitis accompanj'ing neurogenic disease is more common 
in cases in "rtliich urinary retention is present. Catheter drainage and immobiliza¬ 
tion fa\ ois allvaline type of infection. The spastic obstructing hypertrophied 
"vesical neck, causing obstruction, is successfully relieved hy transurethral re¬ 
section. During the past year we have relieved two women, sulTering from marked 
cystitis, by endoscopic e.xcision of the obstructing neurogenic bladder neck. In 
these patients residual urine consisted of 750 and 1500 cc respectively. 



Tig. 3.a, Drawing of pedunculated papilloma in base of bladder. 6, Sagittal section, c, 
Cvstoscopic appearance of bladder 6 months after destruction by fulguration. In spite of 
removal of papilloma, cystitis persisted. 

Of interest are the relatively rare forms consisting of alkaline encrusted 
cystitis, cv'stic as well as emphysematous, pseudomembranous and the vegetative 
tj-pes. In the allvaline type it is necessaiy to carry out acidification of the urine 
hv the administration of mandelic acid and an acid ash diet. In some cases it is 
necessary to remove the encrustations by cystoscopic maneuvers and to carry 
out continuous irrigation of the bladder with mild acid solutions such as phos¬ 
phoric acid 1:1000, acetic acid 1:2000 and solution G. 

EXTRINSIC BEADDER LESIONS 

Cystitis is often due to distortion of the bladder resulting from operations on 
neighboring organs, particularly interventions on the uterus and ovaries. H'e have 
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encounteied a number of such cases in which cystoscopic examination revealed 
invagination of the bladder by pressure from «-ithout, due to including the 
bladder wall in a suture or to fibrosis resulting from healing. It is commonly 
caused by pressure of the piolapsed or giavid uterus or adjacent pelvic tumors 
such as fibiomyomata, ovaiian cysts, etc. We observed an interesting case in 
which a ptosed kidney had fallen so low that it e.xeited actual pressure on the 
bladder; pi educing debilitating symptoms over a peiiod of 9 years (fig. 4). 
Nephropexy promptly lelieved the patient of cystitis. It has been obseiwed to 
accompany lesions of the gastro-intestinal tract such as colitis, appendicitis, 
diverticulitis, etc. In some cases diverticulitis is followed by suppuration, and 



Fig. 4 A, retrograde pyelogram of patient who suffered from pain in right abdomen and 
cystitis. Note low position of right kidney and dilatation of pelvis. B, retrograde pyelogram 
taken in vertical position, showing marked torsion and ptosis of right kidney e\erting 
pressure on bladder. Nephropexy and detorsion of right kidney relieved cystitis of 9 years* 
duration. 

peiforation of the bladder takes place, lesulting in the foimation of a vesico¬ 
intestinal fistula. I lecall a woman who suffered from cystitis due to such a 
fistula. The adjacent infected bowel was leseoted, the severed ends approxi¬ 
mated by an end-to-end anastomosis and the fistulous opening in the bladder 
wall resected. This was followed by complete lelief of bladder symptoms. A 
similar fistula was seen in a man, aged 76, in whom the risk was too great to 
peimit earjying out this ladieal operation. He survived 5 years. 

Chionic cystitis is sometimes due to osteomyelitis of the bones making up the 
pelvic girdle, and is likely to follow fractuie of the pelvis and lupture of the 
bladder. In 1940 we repoited 3 such cases. In one, relief was finally attained by 
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the removal of an infected sequestrum, measuring 3 cm. in diameter, associated 
with the os pubis. Up to that date the literature revealed veiy little on the clinical 
entity of chronic cystitis resulting from traumatic and hematogenou.s osteo¬ 
myelitis of the pelvic girdle associated with sequestra, abscess formation, osteo- 
vesical fistula and urinary calculi. In some cases cystitis is due to fibrosis of the 
adipocellular tissue associated with the serous coat of the bladder. This form of 
pericystitis is quite resistant to treatment. We have encountered such a case in 
perfomiing suprapubic prostatectomy. In di.stending the bladder with water 
under anesthesia in order to facilitate e.xposure, not more tl)an 100 cc could be 
made to enter this contracted viscus. In opening the bladder marked sclerosis 
was noted in the adipocellular tissue of the prevesical space. 

Chronic cystitis often accompanied chronic prostatitis and seminal vesiculitis. 
It is necessary to clear up the infection of the prostate and seminal vesicles by 
massage and stripping, as well as utilizing vaccine therapy and administering the 
more recent urinary antiseptics including the sulfas and antibiotics. Certain 
cases of prostatitis present concomitant cysts and polypi of the bladder neck 
and posterior urethra. In 1921 we called attention to the role such inflammatory 
tumors play in keeping infection in the prostate and bladder. Such cases of 
cystitis and prostatitis will not clear up until these small infected turnons are 
eradicated by fulguration. Some instances of chronic cystitis present residual 
infected urine in the bladder due to stasis caused by median bar formation and 
varying degrees of prostatic enlargement. These obstructive lesions of the bladder 
neck must be removed by endoscopic resection or prostatectomy. Strictures of 
the urethra and ejaculatory ducts should be treated by dilatation in order to 
establish adequate drainage. 

Another form of chronic cystitis has come into being since the advent of trans¬ 
urethral resection as a popular method for relieving stasis due to prostatic hyper¬ 
trophy. It is generally conceded that, in spite of the pretentipns of the most 
enthusiastic resectionists, it is almost impossible to entirely remove the larger 
types of prostatic hypertrophy by transurethral resection. In many instances 
remaining infected prostatic tissue is responsible for chronic cystitis character¬ 
ized by frequent, painful urination and recurrent hematuria. There is no question 
that in many instances cj'stitis is due to faulty technique: the resection was in¬ 
complete, and the remaining nodules of prostatic tissue, that have been over¬ 
looked, act as a source of chronic irritation and infection. We share the opinion 
of many urologists, viz., the larger adenomas of the prostate are best tieated by 
siu'gical enucleation. By removal of the entire prostate there is less likelihood of 
encountering the unpleasant complication of persistent chronic cystitis vhich 
commonly occurs when endoscopic resection is employed for the relief of these 
larger hypertrophies. 

Chronic cystitis due to urethral lesions will respond to treatment if the undei- 
lying disease of the urethra is corrected. Throughout the ages urologists have 
stressed this point. Urethral stricture must be relieved by progressive dilatation 
with sounds or by internal urethrotomy. Stones must be removed by open oper¬ 
ation or cystourethroscopic maneuvers. In a patient presenting all the classical 
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symptoms of chiomc cystitis, advanced st^ctule^vas suspected, but examination 
revealed a large impacted oval-shaped stone (2 cm by 4 cm ) in the piostatic 
uiethia Bladdei symptoms subsided aftei the lemoval of the calculus by peimeal 
resection Occasionally urethiat diveiticulura octuia and is a souice of ehiomc 
irntation to the bladder until it is removed Chionic infection of the glands of 
Littid, usually a late complication of gonoiihea, tends to pioloiig cystitis By 
means of endoscopy they aie easily detected and destioyed by electiocoagulation 
The disabling complication of uiethiorectal peimeal hstula, uhich may follou 
perineal prostatectomy is also a source ol chionic infection of the bladdei 0\ ei 
the yeaia I have encoiinteied 5 such cases, 1 on oui seivice, and4 in consultation 
They uere subjected to lepeated opeiations suigical lepaii, colostomy, dneision 
of the iiiinaiy stieam by cystotomy, and nephiectomy foi the removal of a 
kidney destroyed by ascending infection Tuo of these patients neie relieied by 
viitue of these collective opeiations, the othei tliiee are still disabled invalids 
Because of the likelihood of this embari.issing complication ne have abandoned 
the peimeal route foi the remoial of benign adenoma, piefeiiing to employ the 
supiapiibic opeiation nhich mc have peifccted and simplified We leseive the 
peimeal appioach foi radical piostatectomy in eaily cancel Inflammation of the 
bladdei quickly disappeais aftei lemoval of the fistulous communicating tiact 

COACCUSIONS 

An etiological classification of acute and chionic cystitis is piesented 
Acute cystitis, secondaiy to inflammatoiy lesions in the uiethia, piostite, 
seminal vesicle, cervix, kidney, etc , leadily lesponds to sulfa theiapy and the 
administration of penicillin and stieptomycin Attention is called to the form of 
acute cystitis that follous tiansuiethial lescction of the piostate 
Chionic cystitis is often secondaiy to kidney lesions and in many instances is 
due to intimsic and extunsic diseases of the bladdei 
Neil concepts of tieatment aie piesented foi tubeiculous cystitis peisisting 
aftei nephrectomy for lenal tubeiculosis Postopeiative management consists 
of peiiodic cystoscopic examination and includes fidguiation of bladdei ulcers and 
dilatation of the intramuial poition of the lemaining iiietei Streptomycin is an 
added weapon m the tieatment of residual tubeiculous cystitis as well as foi the 
type secondaiy to bilateral lenal tuberculosis It gives gieat amelioration of 
symptoms, however, its cuiative value is pioblematical 

Intel stitial cystitis, at times accompanied by Hunnei’s ulcer, still taxes the 
ingenuity of the uiologist despite tieatment consisting of fulguiation, lesection, 
bladdei iiiigation with silvei nitiate, instillation of the various-djes, hydiaulic 
distention under anesthesia, elimination of focal infection and x itamm therapy 
In some instances we are still obliged to have lecouise to uicteio cutaneous oi 
ureteio intestinal anastomosis 

The clinical entity is presented of chiomc cystitis lesultmg from traumatic and 
hematogenous osteomyelitis of the pelvic giidle associated with sequestia 
abscess foimatioii, osteovesical fistula, and uiinary calculi 
Discussed in detail is a new form of chronic cystitis occuiiing aftei tians- 
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urethral resection for prostatic hypertrophy. Often it follows incomplete resection, 

and is more likely to occur when the endoscopic operation is carried out on the 

larger types of prostatic adenoma which arc best treated by surgical enucleation. 

450 Sillier Si., San Francisco, Calif. 

REFERENCES 

Deming, C. L.; The treatment of pyogenic cystitis. New Eng. J. Med., 217: 1069, 1937. 

Guyox, F.: Legons Cliniques sur les Alaladies de la Vessie et de la Prostate. Paris, 1895, 
ed. 3. 

Halle a.vd Motz: .\natomie pathologique de la vessie. Ann. des Mai. des org. 0-U., 1902. 

Heitz-Boyer, M. : Inflammations de la vessie. Encycl. Frangaise d’Urol., 1921, vol. 4, p. 177. 

L6i>ez, E.n'gblki.n'g, R.; Tratamiento de la cistitis iiicrustante alcalina. Rev. Me.vicana de 
Urol., 3: 12, 1945. 

M.vTiiE, C. P.; Streptomycin therapy; an adjuvant in the treatment of resistant infection 
of the geniio-urinar 3 - tract. Urol, and Cutan. Rev., 61: 305, 1947. 

Matue, C. P.: Unilateral renal tuberculosis: Management of the ncphrcctomized patient; 
review of ninety-eight cases. J. Urol., 67: 151, 1917. 

Moore, T. D.: Pan-mural fibrosis of the bladder with special reference to treatment. J. 
Tenn. State Med. Assoc., 22 : 82, 1929. 

Player, L. P. a.\u Matue, C. P. : A study of tumors of the vesical neck and ])rostatic urethra 
and their relation to the ircatment of chronic prostatitis. J. Urol., 6: 177,1921. 



Tub Joubval op Uholoop 
Yol 02 No 3 September 1940 
Printed in U S -I 


PRIMARY LYMPHOSARCOMA OF THE URINARY BLADDER' 
CHARLES O HIGGINS 

rrom the Clcieland Clinic and the Prank E Bunts Educational Institute, Cletcland, 0 

Lymphosaiooma of the uimaiy bladdei is a laie disease, only G authentic cases 
having been leported m the liteiatuie 

In ISS5 Eve cited a male patient 68 yeais of age, in iihom the right Jateial 
M all of the bladdei w as involved by the tumoi 

Chaffey repoited a case m 1885 of a boy 3 years of age in vhom a lymphosar¬ 
coma of the bladdei i\as a postmoitem observation 

In 1927 jtlaiagna presented a lepoit of a male patient 37 years of age The 
tumoi was excised by supiapubic cystotomy 

Dupont and Misrachi m 1931 desciibed a case of a voman 32 years of age 
Two tumors of the bladdei weie lemoved by lesection, the micioscopic study 
demonstrating lymphosaicoma 

The fifth case was desciibed by Kieutzmann m 1912 This was a woman 17 
years of age in whom the tumoi was lemoved by segmental resection 
In 19-14 Rathbun and Wehibem repoited a case of a woman 64 years of age with 
multiple bladdei tumois They stated “A complete lesection was impossible 
without tiansplanting the light uietei and the general condition of the patient 
excluded such an extensive piocedure ” The tumois were excised with a loop 
and the base of the tumors thoioughly fulgurated with the coagulating curient 


CtSE REPORT 

A white unmarried giil 20 years of age was observed in the Department of 
Urology February 3, 1937, complaining of pain in the lower mid-abdomen dating 
back to childhood For 1 yeai she had been awaie of mild frequency of urination, 
nocturia 2 to 3 times and occasional dysuria She had been studied previously at 
the age of 11 years because of pain m the lower abdomen of 1 yeai's duration 
This discomfort presented itself at intervals of 2 weeks and was localized medial 
to the left anteiior supeiioi spine, the attacks awakening her at night oi a seizure 
ocouiing duiing the day The pain was not associated with changes in the bowel 
habits and not accompanied by nausea oi vomiting Physical examination re¬ 
vealed no abnormal findings and a definite diagnosis w as not established On a 
recent visit she stated that the lower abdominal discomfoit had continued and 
a dull aching pain was constantly present, varying in severity and intensity. 
This was aggravated during the menses oi with stienuous exercise 

She had observed inoi easing frequency of urination, and noctuiia 5 to 7 tunes 
No histoiy of hematuria was elicited There was no ladiation of the pain She 
stated that albumin had been present in the urine foi 10 years with an increase 
in the amount during the past 6 montlis There had been no loss in weight duimg 
the present illness 
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The family history was irrelevant and the patient gave a history of an appen¬ 
dectomy, performed in 1934. The physical examination revealed a well developed 
and well nourished girl, 20 years of age. The blood pi-essure was 120 /80. The ex¬ 
aminations of the head and neck showed normal findings. The lungs were clear 
to auscultation and percussion, Phc heart was not enlarged and no murmurs 
were audible nor irregularities detected. 

The abdominal examination revealed a well healed low midline scar. There were 
no organs or masses palpable, but suprapubic tenderness was elicited on palpa¬ 
tion. The extremities and reflexes were normal. There were no masses or tender¬ 
ness present on rectal examination. 

The I’eaction of the urine was acid, albumin 2 plus, sugar 0; on microscopic 
study an occasional red blood cell and numerous white blood cells were observed, 
ihe culture yielded B. coli. Upon blood examination the hemoglobin was 84 
per cent, red cells 4,590,000, white cells 8,500. The blood sugar was 72 mg. per 
100 cc of blood, urea 27 mg. and the Wassermann was negative. The initial roent¬ 
genogram showed the kidneys normal in size, shape and position. 

The intravenous urogram showed prompt function of both kidneys (fig. 1). 
There was reduplication of the right ureter in the upper half. The total function 
appeared normal. The cystogram presented a filling defect involving the left 
side of the bladder. 

Cystoscopic survey iWealed a grade 1 cystitis. There Avas a largo mass pro¬ 
truding into the bladder. The mass involved the left wall of the bladder and in 
close proximity to the left ureteral orifice. The mucosa was intact over the tumor 
and no ulceration was observed. It was my impression that this was a large extra- 
vesical mass encroaching on the bladder. 

An exploratory operation was performed on February 18, 1937. At this time 
a large mass involving the left lateral wall of the bladder, extending close to the 
left ureteral orifice, was disclosed. There was no evidence of extension beyond the 
confines of the bladder wall. A partial cystectomy was performed with reim¬ 
plantation of the left ureter into the remaining portion of the bladder. 

The postoperative course was uneventful and she was discharged from the 
hospital 15 days later. 

She was last observed August 15, 1948, at which time the cystoscopic exam¬ 
ination revealed normal findings. The bladder capacity was 200 cc and the intra¬ 
venous urograms demonstrated normal ureters and kidneys (fig. 1). 

The gross specimen consisted of a roughly circular segment of the bladder wall 
including the entire thickness removed from the left side of the bladder. The 
tissue weighed 45 gm. and measured 6 by 5 by 3 cm. On the mucosal side there was 
a hemispherical tumor mass 4.5 cm. in diameter and 2 cm. in thickness, situated 
in the mucosa and infiltrating the inner layer of the muscular coat. The tumoi 
was covered by intact mucosa and was composed of soft, white, uniform, cellular 
tissue throughout. 

Microscopic section of the vesical wall showed a diffuse tumor growth of 
jyjj^ptioid type involving the mucous and submucous coats and infiltiating into 
the muscular coat (fig. 2). The mucosal epithelium was absent except in very 
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small axeas. The tumor tissue was of uniform type and similar to that usually 
seen in lymph nodes. Diagnosis: Lymphosarcoma of bladder (confirmed by Dr. 
Harry Goldblatt, Dr. Allen Graham and Dr, J. B. Hazard). 

ETIOLOGY AND DISCUSSION 

The etiology of lymphosarcoma of the bladder, as with other allied neoplasms, 
remains obscure. Authorities in discussing the histology of the normal bladder 
differ in opinion as to the presence or absence of lymphoid tissue. 

Piersol states that lymphatic nodules are not observed in the normal iirinaiy 
bladder. In contrast, Bailey states that lymphoid tissue or nodules may be found 
in the normal bladder. 


Fig 1 it, preoperative intravenous urogi urn, den 
bladder pioduced by neoplasm Reduplication of ri 
o])erativeurogram,demonslratlngiiormal uppci urin. ^ 
m bladder 

Rathbun and Wehrbein observe: “The extraoidinaiy raiity of lymphosarcoma 
of the uiinary bladder is due to the fact that the noimal bladder lacks lymphoid 
tissue.” 

An analogous piotuie was piesented in patients with lymphosarcoma of the 
testes. Ewing states that the testes normally contain no lymphoid tissue. Due, 
houever, to the bilateial involvement, the metastatic origin of lymphosarcoma 
of the testes must be consideied. It is the general conception that lymphoid 
tissue or nodules may be obseived upon microscopic examination of the bladder 
wall as the result of piolonged infection. 

This is substantiated by the observations of Hinman and Cordonnier. In 1935 
they piesented 10 cases of follicular cystitis. Microscopic e.\amination of the 
nodules showed them to be composed of lymph follicles. Kretschmer in 1908 in 
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citing a case of cystitis follicularis and glandularis, stressed that lymphoid tissue 
in the bladder was to be considered part of a coexisting disease of the bladder. 

Kreutzmann discusses the role of infection to the presence of lymphoid tissues 
in the bladder. 

Symptoms of cystitis had been present in Eve's patient for several years, while 
it had existed for 2 years in the patient reported by Chaffey. 

The patient of Maragna’s had complained of symptoms of cystitis for many 
years, and the same symptoms had existed for 7 months in the patient of Dupont 
and Misrachi. In the recent case report of Kreutzmann it was stated that cystitis 
had been present for several years, while a history of bladder infection for a 
period of 10 years was elicited from the patient of Rathbun. Although cystitis 



Fig. 2. ^1, lymphosarcoma. Dense, diffuse infiltration of muscularis of bladder wall by 
tumor (X 70). B, lymphosarcoma. Infiltrating mass of small lymphocytes comprising 
neoplasm (X 200). 


was present in our patient at the time of examination, no length}'^ histoiy of the 
infection was obtained. Kine years prior to our stud 3 '’ the urine e.xamination was 
normal. 

Karsner states: “Primary sarcoma of the urinary bladder is rare. Grossly it 
may be nodular or diffusely infiltrating. Microscopically it may be lympho¬ 
sarcoma, a spindle cell sarcoma, or one of the differentiated forms of sarcoma. 
Care must be taken to distinguish a sarcomalilce proliferation of connective 
tissue of papillary tumors or carcinoma derived from papillomas. Rathbun 
classifies lymphosarcomas into 2 groups: 1) the large cell lymphosarcoma which 
arises from the germinal center lymphoblasts; 2) the malignant lymphocytoma 
which consists of a primitive type of lymphocyte. 
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EVD RESULTS 

The cases piesented by Eve and Chaffey weie postmoitem specimens 
The patient obsei*ved by Maragna in 1927 died S months aftei operation 
Eight months aftei operation the patient of Dupont and !Misiachi showed 
no evidence of a lecurrence 

Twenty months aftei opeiation, Kieutzmann's patient was living and well 
Cystoscopic examination levealed no evidence of lecurrence This patient re¬ 
ceived postoperative radiation 

The patient lepoited by Rathbun m 1944 was free of lecunence 6 months 
latei He had received viay therapy after opeiation 

Oui patient is living and well 11 years aftei operation and postoperative 
roentgen therapy The cystoscopic examination shows no evidence of lecuiience 

COLCLUSroV 

Lymphosarcoma of the bladder is a raie malignant neoplasm 
The seventh case of this type of tumoi is lepoited 

Suigical axcision followed by postopeiativc ladiation is the tieatment of 
choice foi lymphosaicoma of the bladder 
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THE STATUS OF IRRIGATING FLUIDS FOR TRANSURETHRAL 
RESECTION; OUR EXPERIENCE AND A SUR\T:Y OF 
THE USE OF VARIOUS SOLUTIONS BY OTHERS' 

G. L. GARSKE, O. C. PIIARES and T. fl. SWEETSER 

The post-transurethral resection oliguria syndrome has been the subject of much 
discussion. I he entity docs not coiTcspond to the usual postoperative oliguria 
observed with excessive operative blood loss with or without replacement, and 
the irreversible shock state. 

The completely resected good risk patient may develop nausea, anorexia, 
chills, backache, anemia not commensurate with the operative blood loss, oliguria, 
progressive azotemia, and occasionally nonobstructive jaundice during or shortly 
following the procedure. This patient’s resection in retrospect probably followed 
one or two courses, or possibly both; the first characterized by excessive venous 
hemorrhage from open prostatic sinuses with attempted control by prolonged 
fulguration at high frequency, increased irrigation pressure, and overdistension 
of the bladder; or, the second, wherein perforation of the \'esical neck or pros¬ 
tatic urethra occurs with extravasation of irrigating media to the periprostatic 
and perivesical spaces. 

The pathologic physiology of the sjmdrome is certainly not perfectly under¬ 
stood. It is probable that intravesical and intravascular hemolysis of red cells, 
or the infiltration of periprostatic tissues by a nonisotonic hemolyzing bladder 
irrigant provokes a specific renal response. McLaughlin postulates the possibil¬ 
ity of liberation of a specific nephrotoxic substance from prostatic juices, ex¬ 
cessively fulgurated prostatic tissue, or muscle or fat. This substance resembles 
histamine in its spastic effect on smooth muscle, and could produce renal vaso¬ 
spasm and renal ischemia. Bunge and Barer found over 100 mg. per cent of free 
hemoglobin in the plasma of 17 of 100 consecutive cases of transurethral re¬ 
section patients using water as the irrigating medium. Three of the 17 demon¬ 
strated severe oliguria and progressive azotemia, with 1 case terminating fatally. 
Yuile demonstrated a synei'gistic action of free hemoglobin and renal ischemia 
with the production of severe renal damage in rabbits. Flink has produced severe 
renal damage in dogs with very high levels of free hemoglobin. On the other 
hand, comparable degrees of hemolysis and the intravenous injection of hemo¬ 
globin solutions have, in other cases, produced few or no ill effects. No matter 
what the mechanism may be, it does result in severe anemia with hemoglobinemia 
and hemoglobinuria terminating in the lower nephron nephrosis observed in 
blackwater fever, sulfonamide to.xicity, severe burns, incompatible transfusion, 
crush syndrome (myoglobin), etc. 

Recent investigation and use of isotonic or hypotonic nonhemolyzing irrigating 
solutions indicate that such fluids will prevent the oliguria syndrome. 

1 Read at annual meetinj;, North Central Section, American Urological Association, 
Des Moines, Iowa, October 29, 1948. 
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One recalls that Oreevy’s report on hemolytic reaction and its treatment and 
prevention was received with some skepticism at the North Central Section meet¬ 
ing at Rochester 2 years ago. A number of the participants in the discussion in¬ 
dicated they expected to continue the use of water as an irrigant rather than the 
4 per cent glucose solution proposed by Creevy. Prophyla.xis would take the form 
of avoiding e.\cessive irrigating pressure, over-distension of the bladder, pro¬ 
longed fulguration, and deep dissection to or through the prostatic capsule. 

Nesbit and Gl ickman recognized the importance of the oliguria syndrome, al¬ 
though they said it fiad'hot been encountered in their clinic in 16 years of trans¬ 
urethral resection. They began the use of a dispensable amino acid, glycine, in 
a hypotonic 1.1 per cent solution, and have not observed a hemolytic reaction in 
1000 cases. They also set forth the essentials of the ideal irrigating fluid: 

1) It must be isotonic or nonhemolyzing at hypotonic concentrations. Water 
is neither. Glucose is nonhemolyzing in solutions greater than 2 per cent. Glycine 
is isotonic in 2.1 per cent solution, and nonhemolyzing at concentrations greater 
than 1 per cent. 

2) It must be either nonelectrolytic or only weakly ionized. All three irrigants 
meet this requirement. 

3) It must be nontoxic to local tissues and when given intravenously. Water 
is toxic to local tissues, and hemoglobinemia occurs when it is given intravenously. 
Glucose is certainly innocuous to tissues and when given intravenously except, 
of course, in the patient with diabetes mellitus. Glycine is harmless to local 
tissues and when given intravenously for it is readily metabolized. 

4) It must be transparent, or of such translucency that visual acuity is maxi¬ 
mum. Water is clear because of hemolysis of red cells. Glucose and glycine become 
relatively opaque because of suspension of the red cells in a nonhemolytic medium 
which, parado-xicaily, is a definite advantage in the control of bleeding. 

5) It must be cheap in large quantities. All three meet this requirement. 

It took us many months and a perforation, while attempting to control ex¬ 
cessive bleeding in an 84 year old patient which terminated fatally in lower 
nephron nephrosis, before our consideration of a change from water to a non¬ 
hemolyzing irrigant became actual instead of academic. The first transurethral 
prostatectomy with 1.25 per cent glycine was performed in February 1948, and 
92 procedures have been completed since that time (tables 1 and 2). 

A control series (table 3) using water as the irrigating agent was begun at the 
Minneapolis General Hospital at the time the glycine series at St. Mary’s 
Hospital was started. Patients of both hospitals received similar pre- and post¬ 
operative care, and essentially similar operating conditions existed except for the 
operative irrigant. Three cases of hemoglobinemia with oliguria syndrome 
promptly occurred and 1 patient expired from a lower nephron nephrosis as 
proven by necropsy. The control series was abandoned at 50 cases in August 
1948 in favor of 1.25 per cent glycine. 

The prompt control of operative hemorrhage is mandatory when using glycine 
for uncontrolled hemorrhage renders the medium relatively opaque because of 
the suspension of red cells without hemolysis. However, this has paid dividends 
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in deci eased operative blood loss, because of the more immediate and accurate 
fulguration necessary to maintain a clear operative field. True, the operating time 
has been increased a minimal amount in the early stages, but we believe that the 
advantage of definitely demonstrable hemorrhage at the time when it can be more 
easily arrested, before an appreciable blood loss occurs, far outweighs the short 
extension of operating time. 

_ Table l.~1.2d% glycine series from February S2, 1948 to October 1, 1948 

Transurethral resections of prostate 


One stage. 78 cases (15 of which wore carcinoma) 

Second stage. Senses 


83 

Postoperative resections for delayed hemorrhage 

5 cases 

Transurethral resections of bladder tumors 


One stage. 3 cases 

Second stage... 1 case 


We began the use of glycine in bladder tumor resection the third week of September, 
1948. 


Table 2 



SAKCE 

AVESACE 

Operative blood loss... 

lO-lGOO cc 

1- 52.3 gm. 

30- 160 min. 

10- 42 liters 

47- 92 years 

16- 30 in. 

10- 24 in. 

267 cc 

27 gm. 

84 min. 

23.5 liters 

69 years 

24 in. 

IS in. 

Weight of resected tissue. 

Operating time. 

Amniinf'. nf 1.25^ . 


Height of irrigating fluid above prostate: 




Serum hemoglobin at termination of operation not greater than 5 mg. % in 92 cases. 


Table 3.—Water serzes at Minneapolis General Hospital from February to August 1948 


Average operative blood loss. 411 cc 

Average weight of the resected tissue. 19.5 gm. 

Average operating time. 94 min. 


Serum hemoglobin: 3 of 50 patients h ad postoperative level greater than 500 mg.%. 

The operative and immediately postoperative blood loss with glycine has de¬ 
creased considerably (table 4), and the effects on the patients have been such that 
the floor nurses repeatedly voluntarily state that the immediate postoperative 
condition has been so improved that nursing care is easier and the patient’s 
recovery more rapid. Similar experiences have been reported elsewhere by those 
using a nonhemolyzing operative irrigant. 

Nesbit in his monograph Transurethral Prostatectomy discussed the control 
of hemorrhage from capsular venous sinuses. He noted that such bleeding, al- 
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though oftea profuse, occurred only when the venous pressure exceeded the 
intraurethral pressure of the irrigating fluid. Control of such bleeding by fulgura- 
tion was usually unsuccessful and time consuming, but control was easily ac¬ 
complished with the iniying Foley bag catheter. Alcock, in reply to our recent 
questionnaire received by most of you, supported Nesbit’s stand most emphati¬ 
cally. Hugo Miller, our associate at Minneapolis General Hospital, goes farther 
in noting that whenever, for any reason, the venous pressure is lower than the 
intraurethral pressure of the irrigating fluid, the fluid will be sucked into any 
open vein or venous sinus whether in the prostate or the prostatic capsule. He 
noted that the Trendelenberg position might easily give a negative venous pres¬ 
sure at the level of the prostate, similar to the negative venous pressure at neck 
level, which in the past, caused deaths from air embolism during thyroidectomy. 
If the venous pressure, from any cause, is unusually low and the vein large, a 
large amount of fluid may enter the venous circulation, unnoticed even when the 
bladder is nearly emptied. The operator, encouraged by a fairly clear field, may 
continue resecting under a false sense of security. If the irrigant is water he cer¬ 
tainly is begging for intravascular hemolysis. 


Table 4 



ST. mast’s ' 

CTKSXAI. ROSTlTAlt 


276 cc 




94 min. 


less than 5 xag. % In | 
92 cases | 

3 of 50 cases greater 
than 500 mg. % 



The cost of glycine (table 5) or glucose is not prohibitive. We procure 50 pound 
drums at a net cost of 85 cents per pound. Fifty grams of the dry powder is used 
to make 4 liters of a 1.25 per cent solution for approximately 9 cents. The average 
case required 23.5 liters at a total cost to the patient of a little more than 50 
cents which is cheap insurance for a smooth postoperative course. 

The solution may be prepared by 3 methods: 

1) Preparation of gallon units of 1.25 per cent solution by the pharmacy to be 
autoclaved in the operating room. 

2) Preparation of a 20 per cent concentrate by the pharmacy to be diluted to 
the desired concentration in the operating room. 

3) We prefer to have the pharmacy weigh 50 gm. units of the dry glycine and 
box the amount in J pint cardboard cartons to be autoclaved in the operating 
room. These units can then be diluted with sterile water in sterile gallon bottles 
as needed. 

The cost of 4 per cent glucose varies from §1.50 to §4.00 per case. The slightly 
greater cost, as well as the disadvantages of stickiness of gloves and instruments, 
and the theoretical danger to the diabetic patient from a transprostatic infusion 
of glucose, have led us to prefer glycine. 

The low cost, availability, and ease of preparation coupled with the lack of 
evidence of any serious untoward effects of either glycine or glucose should leave 
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little reason for learning the hard way by encountering a bitter experience with a 
hemolytic reaction. 

We have been surprised at the replies to our recent questionnaire, particularly 
with the several recent publications advocating change to nonhemolyzing irrigat¬ 
ing fluids. Of the North Central Section members polled, 88.4 per cent continue 
to use water as an operative irrigating fluid (table 6). 

We are unable to comprehend from these returns why such a situation exists 
when consideration is made of the work on the oliguria syndrome by Creevy, 
McLaughlin, Nesbit, Bunge, Dees, etc. We concede that there are arguments in 
favor of the use of water over a nonhemolyzing solution, but the one factor that 

Table 5. —Cost of glycine 


Cost per pound (in 50 pound drums). $0.85 

Cost of 50 gm. necessary to make 1 gallon (4 liters) of 1.25% solution.09 

Average case required 23.5 liters...54 


Table 6. —Survey of North Central Section of American Urological Association 


Total letters sent. 250 

Total letters returned. 215 

Group I 

Using water only. 182 

Using water but changing. 1 

Using water—tried glycine but didn’t like it. 4 

Using water—tried glucose but didn’t like it. 3 


190 or 88.4% 

Group II 

Using water and glucose. 4 

Using water and glycine. 4 

8 or 3.7% 

Group in 

Using glucose only. 

Using glycine only. ® 

17 or 7.9% 


water is or can be a lethal agent overrules any favorable point in our opinion. 
There may be one or several nonhemolyzing solutions better than those now in 
use. We have other fluids in the laboratory phase of investigation and hope that 
one of them when in clinical use, may prove to be the ideal irrigating fluid. 

1553 Medical Arts Bldg., Minmapolis, Minn. (T. H. S.) 
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suprapubic tube has been removed and the patient voids through the urethra 
with some dysuria. He has not had an erection in the past 2 months. 

DISCUSSION 

Priapism is not the result of any single factor. A multiplicity of factors must 
enter the picture before a true state of priapism is maintained. Probably the most 
important single factor is thrombosis. This was first brought out by McKay and 
Colston who stated that if erection persisted 2 days or more, thrombosis existed 
in the corpus. However, this is not in the form of a true thrombus, since the 
material evacuated from the corpus is thick, dark and gummous in consistency, as 
though the blood were defibrinated. Johannesberg and Donovan offered the 
theory that prolonged erection and stagnation of the blood could cause defibrina¬ 
tion if there were trauma enough to release thrombokinase. They postulated 
that the fibrin thus freed could obstruct the venous outflow while allowing the 
filtration of water from the blood and, consequently, lead to an increased 
viscosity. However, whatever the cause, we do know that the blood is altered 
with a resultant increased viscosity which helps to maintain the priapism. 

Another important factor to consider is a focus of infection. This focus, along 
with the stagnated blood in the corpus, may well play a part in the formation of a 
pseudo-thrombosis. Many of the cases presented in the literature gave a history 
of an upper respiratory infection preceding the onset of the erection or showed 
evidence of chronic prostatitis or carious teeth in the course of examination. 
Graves reported a case of what he calls “acute corpora cavernositis," in which 
there was a definite history of upper respiratory infection accompanied by 
perineal pain 2 weelcs before the onset of priapism. A large percentage of the 
patients present local and systemic manifestations of infection. There is usually 
local pain and swelling with temperature elevation. 

There must first be a physiological or pathological erection before infection and 
thrombosis can maintain a state of priapism. The actual physiology of erection 
will not be discussed here, but suffice it to say that the entire mechanism is initi¬ 
ated by nerve impulses either descending from the higher centers of the brain or 
ascending from local stimulation. These nerve stimuli may be initiated by 
lesions of the cord or brain or locally by irritation from inflammation or foreign 
bodies. The original erection may also be caused by certain blood dyscrasias, 
such as siclde cell anemia or leukemia, in which there is mechanical blockage 
of the smaller sinuses in the corpora as well as changes in the central nervous 
system. Recently, it has been suggested that there may be a motivating factor 
causing the original erection as a result of the administration of male hormone. 
Finkler reports a case of priapism lasting 17 days after the administration of 
100 mg. of testosterone propionate. Other cases have been reported, but unlike 
Finlder’s case, they all subsided immediately after the withdrawal of the drug. 
This would lend strength to the theory that in order to have priapism some 
other factor, such as an infectious process, must be present. In our case the 
patient received testosterone prior to admission but the last administration was 
1 month before the priapism took place, hence, it is doubtful that it played 
a significant role in this case. 
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Tieatmeiit m puapism is duected, fiist, towards the lelief of the election, and 
secondly, tow aids lelief of the motivating condition Immediate lehef is best 
obtained in the mannei advocated by McKay and Colston. They suggest aspna- 
tion of the coipoia cavernosa w ith .i syringe and a large gauge needle. Local heat 
IS applied and one of the sulfonamides and penicillin is given for the infection 
The sooner the aspiiation of the corpora is done, the bettei well be the ultimate 
functional result It may be necessaiy to peifoim aspiration seveial times before 
a lasting favoiable result is obtained Incision and diainage of the corpoia may 
be employed, as it w as m om case, but the functional result is not as good, since 
there is consideiable secondary scan mg To attack the systemic pathology with¬ 
out evacuation of the coipoia will not alleviate the condition of tine puapism 
Elimination of the nervous impulse will not do away with the basic undeilymg 
pathology, namely, pseudo-thrombosis of the coipoia cavernosa 

SITMMARI 

A case of puapism is presented as an unusual complication of tiansuiethml 
piostatic resection 

An infectious process must be supeiimposed on an original physiological or 
pathological erection to maintain a state of puapism 

Tieatment should be duected, fiist, towaids evacuation of the coipora by 
aspiration with a large gauge needle and tieatment of the infection with antibi¬ 
otics and heat, secondly, towards elimination of the systemic causes 

104 S Michigan Avc , Chicago, III (M Ali) 
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BONE MARROW STUDIES IN CARCINOMA OF THE PROSTATE^ 


EDWIN P. ALYEA 

Departincnl of Surgery, Division of Urology 

AND 

R. W. RUNDLES 

Department of Medicine, Duke University Medical School and Hospital, Durham, 

North Carolina ’ 

It is generally recognized that carcinoma most frequently metastasizes by the 
lymphatic channels or by the blood stream. Carcinoma of the prostate has been 
thought to metastasize regionally by the lymphatics and particularly the per¬ 
ineural lymphatics but evidence has been obtained to indicate that dissemina¬ 
tion by way of the blood stream is extremely frequent if not the usual route. 
Hematogenous spread is suggested by the frequency with which metastases may 
be demonstrated in sternal bone marrow and in other bones remote from the 
original tumor. Since tumor cells are occasionally found in the bone marrow be¬ 
fore anemia or x-ray changes appear, implantation and growth of the tumor seem 
to occur primarily in the hemopoietic rather than the osseous tissue. The recog¬ 
nition of tumor metastases in the bone marrow by sternal puncture was first 
reported by Rohr and Hegglin.-- ^ Since their observation, demonstration of meta¬ 
static tumor cells by bone marrow aspiration has been confirmed by many in- 
vestigators.-*-^'® Hematologic studies have been made by one of us (R. W. R.) in 
102 patients with various types of malignancy which had spread locally or pro¬ 
duced distant metastasis. In this group, there were 32 cases of carcinoma of the 
prostate. Bone marrow metastases were found in IS patients in tissue remote 
from the prostate gland, 15 of them in the sternum, one in the vertebra and 2 
in the ilium. A valuable physical sign was noted in the group of patients in whom 
tumor cells were demonstrated in the sternal marrow; there was marked tender¬ 
ness to firm pressure on the sternum. 

Bone marrow was aspirated Avith a No. 10 or No. 18 needle, preferably from 
areas of increased tenderness over the sternum or elsewhere in areas of x-ray 
abnormality (fig. 1).^- ® Strong suction was applied momentarily and films pre¬ 
pared directly on cover slips from the tip of the needle. Often only a small drop 
of sanguinous material could be obtained when metastasis had infiltrated the 
hemopoietic tissues. When no marrow could be aspirated a solid core of tissue 
was cut out with a needle trephine.® This tissue is fixed, sectioned and stained. 
Satisfactory material was sometimes aspirated after using the trephine. When 


* Read at annual meeting, Southeastern Section, American Urological Association, 
Boca Raton, Fla., March 24, 1949. 
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the sternal marrow was normal and metastases were suspected in raoie deeply 
situated bones as in the ilium, vertebral bodies, etc. a long No 18 spinal needle 
was implanted and its correct position verified by x-ray films before aspiration 
was carried out. The marrow films were stained best with a buffered Wright’s 
stain. 



Fig 2 Tumor cell in bone marrow 

Tumor cells can be readily identified (fig. 2) in bone marrow preparations by 
experienced hematologists. The most useful identifying feature is that the tumor 
cells ai-e foreign cells unlike those normally present or any derived from the mar¬ 
row in different pathologic states. Tumor cells tend also to adhere to each other 
in small or large clumps in marrow films in which the other cells are well spread. 
Not infrequently they occur in circtrlar clumps suggestive of sectioned acini. 
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Adenocarcinoma ceils may be identified as such, but one is unable to differentiate 
from \vhat particular gland they originate. 

Anemia occurs frequently in patients with carcinoma of the prostate. The 
hemoglobin was less than 12 grams per 100 cc (7Sper cent) in 17 of the 32 patients 
in this group. Tiunor metastases were present in 16 of these 17 patients, the other 
nas in uremia and had a very high nonprotein nitrogen. It is recognized among 
hematologists that senility and general debility of old age is not per se the cause 
for such low hemoglobin. Bone marrow metastases were demonstrated in 4 in¬ 
dividuals who were not anemic. There were 11 patients who had either bone 
marrow or bone metastasis and whose hemoglobin was not below 12 gm. It is 
concluded therefore, that an anemia below 12 gm. is suggestive of metastasis. 
Eight patients with more severe grades of anemia had immature granulocytes 
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Fig. 3. -4, bone marrow in cases with metastasis. bone marrow compai'cd with serum 
acid phosphatase. 

or nucleated red cells present in the circulating blood. The latter abnormalities 
were prominent only when the hemoglobin was reduced to 7.5 gm. or less. 
Great quantities of tumor tissue were invariably found in the bone marrow of these 
patients. The anemia is due to the infiltration and crowding of the bone marrow 
with neoplastic cells.’®’ ” 

This study was begun with the hope that this procedure might give additional 
diagnostic assistance in questionable cases. We believe it has proved to be helpful. 
In a series of 207 cases of carcinoma of the prostrate, in which x-rays were made, 
57 per cent had evidence of osseous metastases. There were very few cases with 
e.xtra-osseous metastasis only; 2 to the lungs, 1 to the brain, 1 to the bone marrow 

Stats, D., Rosenthal, N. and Wassermann, L. R.: Am. J. Clin. Path., 17: 585, 1947. 
ii Vaughan, J.; J. Path. & Bact., 42: 541, 1936. 

































BOND MVHHOW AND PROST^TIC C1.RCINOMA 


335 


and 2 to the lymph nodes In a gioup of 32 patients (fig 3, A) nho had bone mai- 
lOA studies, theie weie 2-1 nith viay or biopsy pioof of metastasis In 14 of these 
patients, 01 58 per cent, bone mano\\ metastasesweie demonstrated ItiseMdent 
that bone mauon studies aie not a shoit-cut touaid proof oi dispioof of meta- 
stases In evceptional cases and in those with questionable diagnosis such studies 
may be of consideiable help Theie weie 5 patients m the gioup studied hemato- 
logically who had no evidence of tumor metastasis and m 4 of these maiiow im¬ 
plants weie not demonstiated In 1 patient with no evidence clinically, loent- 
genologically, oi chemically of metastasis, implants weie discoveied m the bone 
mairow Theie weie 3 otheis m whom the \-ray evidence of metastasis was ques¬ 
tionable The bone maiiow was positive m all of these 3 Therefoie, in 4 cases 
in this small seiics, bone maiiow studies weie of definite assistance when com¬ 
pared with the \ laj' examination alone 
A compaiison of the seiiim acid phosphatase and bone mairow studies m 
patients w ith evident osseous metastasis w as made Of 119 patients w ith loentgen 
evidence of bone metastasis, 70 per cent had an elevated acid phosphatase In 
88 patients with no evidence of bone metastasis, 80 pei cent had a noiraal acid 
phosphatase and only 3 had a phosphatase aboxe 5 units King Aimstiong 
Evidently it is veiy laie to have a maikedly elevated acid phosphatase without 
evident \-iay metastasis Of the 18 patients who had demonstrable maiiow in¬ 
volvement, 14 or 78 per cent h id an elevated acid phosphatase and 4 w ere noiraal 
(fig 3,5) The lattei IS difficult to explain Pcihaps the tumoi cells weie not pio- 
ducing the particular kind of acid phosphatase which is demonstiated by the 
King Aimsti ong motliod On the othei hand, 6 or 43 pei cent of 14 patients w ith 
negative bone mariow' had elevated acid phosphatase and 8 had noiraal phos¬ 
phatase It must be lemembeied that only 1 bone manow aspiration was made 
on these 6 patients Here again it is evident that the seium acid phosphatase is 
more lehable as a diagnostic piocediiie if considered alone Howevei, it is of 
particular inteicst to note that 4 patients w ith a normal seium acid phosphatase 
had tumoi in the bone raaiiow It is certainly true that the finding of a positive 
bone manow m the piesence of questionable oi negative x lay and/oi normal 
acid phosphatase determination, is of tremendous diagnostic help 
From a clinical standpoint then, of what practical value is the bone mariow’ 
examination in an individual case? It was of distinct aid in 6 of the 32 patients 
They aie divided into two gioups The fiist three ate those m whom the lectal 
axammation was thought to be not carcinoma or veiy questionable (fig 4, .4). 
These patients were examined by several uiologists and the majoiity opinion 
taken If a judgment had to be gixmn on the lectal examination alone, the gland 
would be considered as not carcinoma However, when the x-ray and seium acid 
phosphatase are consideied along with the lectal examination, the positne char¬ 
acter of one 01 the othei influences both the \-ray or the rectal impressions For 
instance, if theie is questionable carcinoma by lectal examination but x-iay le- 
ports definite osteoplastic metastasis to the lurabai spine and sacrum the 
urologist who formerly reported questionable caicmoma will non agiee that it is 
positne The same is tiue if this patient has a markedly elevated seium acid 
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phosphatase reported subsequently the clinician will then say that the gland is 
most likely carcinoma. But in both of these instances, his judgment has been 
influenced by other positive tests. The x-rays of two of this group showed meta¬ 
static caicinoma and one was questionable. The serum acid phosphatase was 
elevated in 2 and normal in 1. The one patient with questionable x-ray and rectal 
and a normal acid phosphatase was a hard problem until the bone marrow report 
was obtained. In all tlwee of the.se patients, the bone marrow was positive. 
Therefore, if considered on the rectal exiunination alone, it was not possible to 
make a definite diagnosis in any of these 3 patients. Judgment in two of them was 
influenced by the .x-ray and acid phosphatase findings. In 1 case a definite diag- 
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Fig. 4. .4, questionable carciiioniu, most likely not; B, questionable carcinoma, most 
likely carcinoma. 

nosis could not be made until a positive bone marrow was obtained. The patient 
McNeill is illustrative of this group. He had a suprapubic prostatectomy a year 
previous and the pathologic report at that time was benign prostatic hyper¬ 
trophy. Obstructive sj^mptoms recurred and rectal examination showed a prostate 
very slightly enlarged and definitely indurated and slightly nodular. It was con¬ 
sidered possibly carcinoma but more likely a chronic fibrosis such as one often 
feels months after a prostatectomy. A definite diagnosis could not be made from 
the rectal examination alone. The x-ray showed only one localized osteolytic 
reaction near the hip joint. Roentgenologists could not say definitely that this 
was metastasis. The acid phosphatase was 2 units King Armstrong. Hence it was 
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necessaiy in this patient to wait until a bone marrow report was made before a 
definite diagnosis could be established. 

The second group of 3 other patients rvas those in whom rectal e.\amination was 
questionable but if one had to make a definite choice it would be “probably car¬ 
cinoma” (fig. i, B). The x-iays of two of these patients were questionable for 
metastasis; one was negative. A cervical node from one of them was positive. 
The acid phosphatase u’as normal in the first 2 cases and elevated in the third. 
An illustrative case in this group is Freeland. His rectal e.vamination was very 
questionable; his .\--ray was negative for metastasis and the acid phosphatase 
was one unit. A definite diagnosis of carcinoma of the prostate could not be made 
on these three tests alone. Bone marrow studies were leported positive for 


1 





Fig 5. Improvement m bone mariow alter hormonal ther-tpy 

metastatic carcinoma cells and all question of diagnosis was then removed. 
In this gtoup, bone marrow study in all tluee cases was of considerable help 
in making a definite diagnosis. In the latter two it was of perhaps less help be¬ 
cause of the high acid phosphatase and the biopsy of the node. In tliese 6 patients 
it is quite evident that the bone marrow studies were of definite diagnostic as¬ 
sistance. 

In addition to this diagnostic aid, the study of the bone marrow may be of con¬ 
siderable prognostic value. Repeated bone marrow studies of patients on hor¬ 
monal therapy give clear indications, favorable or otherwise, of the course of the 
disease (fig. o). A couple of months after casUation and the initiation of estrogen 
therapy the quantity of neoplastic tissue demonstrable by bone marrow aspira- 
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TOTAL PROSTATOVESICULECTOMY-RETROPUBIC APPROACH 

JOSEPH HE^LMELAAR 

From the Urological Service, Eastern Maine General Hospital, Bangor, Maine 

The perineiil operation for total removal of the prostate is unpopular. Rel¬ 
atively few surgeons have been trained to use this approach and therefore this 
approach has often been avoided. Attributable to this fact many early carcinomas 
of the prostate must have progressed to the incurable state. There is only one 
cure for carinoma of the prostate, and that is early complete prostatectomy. 
It seems likely that if a more familiar approach could be used which would ac¬ 
complish Young’s concept of a total prostatectomy, the mortality statistics would 
be influenced favorabl 3 ^ I believe the retropubic approach offers a relatively 
facile and more definitive method of performing a total prostatovesiculectom}’- 
and removing malignant metastases related to the pelvic vessels. 

From the observations and experiences gained in the radical treatment of 
carcinoma of the bladder in which a total prostatectomy, seminal vesiculectomy, 
cystectomy, and ureteroenterostomy were done in that order it seemed apparent 
that a total prostatectomy could be performed in much the same manner, by 
concluding the operation following the vesieulectomj'’ and then performing an 
anastomosis of the bladder neck and urethra. The feasibility of this procedure was 
more apparent after the experiences of Millin and Souttar. Souttar reported an 
instance in which he inadvertently accomplished the removal of the prostate with 
its capsule Avhile in the process of a retropubic enucleation. 

The retropubic approach permits the removal of metastatic glands along the 
great vessels of the pelvis. Leadbetter et al. have suggested this additional maneu¬ 
ver, in order to complete an operation for carcinoma of the bladder and the 
prostate. We have to date no generally accepted urological'procedure for the 
radical treatment of carcinoma of the bladder or prostate which approaches the 
Wertheim operation for carcinoma of the cervix. Present indications are that the 
retropubic approach may be e.xploited to this end. 

TECHNIQUE 

The technique is illustrated in figures 1, 2, 3, 4. 

A midline retropubic or a transverse incision is made and carried through the 
abdominal muscles and trasversalis fascia. The bladder is emptied, per catheter, 
and the catheter permitted to remain in place. The retropubic pad of fat is bluntly 
dissected from the anterior surface of prostatic capsule. The puboprostatic liga¬ 
ments may or may not be seen at this point. With the index finger as a guide, these 
ligaments may be palpated and then cut, and beginning at the apex, the prostate 
is digitally freed posteriori}'' from its surrounding attachments. The urethra is 
then partially cut and this becomes evident when the catheter becomes visible. 
An O chromic suture is then placed in the anterior lip of the urethra to be used 
as a guide and also to later assist in the anastomosis of bladder neck and urethra. 
The transection of urethra is then accomplished expeditiously and sponges are 
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placed m the piostatic bed and held m situ with a small Denver letiactoi to con¬ 
trol bleeding fiom Santoiini’s plexus and other vessels The seminal vesicles are 
individually freed and each vas ligated and transected and the bladder neck is 
then tiansected Uieteial catheters may he placed in the ureters through the open 



bladdei neck if the opeiator desires comfoit while transecting the trigone 
Hemostasis is caiefullj seemed and the pelvis may be explored foi metastatic 
glands at this point The letiopubic pack is now iemo\ed and any obvious 
bleeding lessels are secured and ligated oi fulgurated The 0 chromic suture 
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suffering from obstructive prostates, who arc in generally good physical condition, 
who are between the arbitrary ages of 50 to 70 and are sexually indifferent. This 
would preclude the recurrence of obstruction and decrease the incidence of clinical 
carcinoma by removing the occult.^ This seems to the writer to be justified in 
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view of the fact that the morbidity of total perineal prostatectomies as reported 
by the Johns Hopkins group has compared very favorabl 3 '’ with enucleative pro- 

1 The incidence of occult carcinoma has been given as 46 per cent in 50 consecutive pi es¬ 
tates examined completely by Baron and Angrist in men over 50 years of age. 
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E HYPOPLASTIC KIDNEY AND THE ATROPHIC 
PYELONEPIffilTIC KIDNEY^ 

J. SYDNEY RITTER axd SAilUEL E. IHIAMER 
McCarlh]! Urologic Clinic of the Xcw York Polyclinic Hospital, Xcw York, N. Y. 

ists always have maintained that conservatism in renal surgery is of 
A importance. This is best illustrated by 2 cases that were presented 
oseph Francis ^McCarthy a few j-^ears ago. 

n aged 40 years had a large calculus that completely filled the lower 
r the left kidney, causing destruction of this portion of the kidney. A 
,tomy was performed, following which the patient made an uneventful 
About 2 yearn later, the right kidney was completely de.stroyed by a 
obstructive pyonephrosis, necessitating a nephrectomy. Following this 
d operation, the patient lived 4 years on appro.ximately one half of one 

y- 

boy aged 7 years iva.s admitted to the hospital with a temperature of 
F and a largo mass in tlic left upper quadrant, together with a histoiy of 
plete anuria. Dr. McCarthy e:vamincd the child. This being prior to the 
■ eduction of e.xcretory urography, x-ray study by this means was unattain- 
le. An indigo carmine function test was done, and no dye was seen in the 
adder. He therefore e.xplored the left flank and noted a largo pyonephrotic 
then did a nephrostomy. There was oidy a shell of the kidney present, 
xfter the operation, the boy had a rather stormy course, but he lived. Dr. 
\{cCarthj’'’s entire staff, including myself, undertook cystoscopy and tried 
to locate a right ureteral orifice. IViren excretory urogra])hy was introduced, 
tills means was used, and again we wei-e unable to demonstrate a right kidney. 
The patient lived 12 years and grew to approximately G feet in height, weighing 
close to 190 pounds. His life was maintaiueil on merely a shell of a kidnej'. 

The quantity of kidney substance necessary to sustain life has to date not 
been established. 

There are conditions that demand nephrectomy, although clinically we may 
be influenced to institute conservative therapy. Among these, we believe should 
be included the hypoplastic and the infected atrophic kidney. These exert a 
deleteriou,- effect upon the individual with their toxic by-products and us foci 
of infection. These kidneys affect hj-pertension. 

The differentiation of the hypoplastic from the atrophic pyelonephritic kidney 
is not often tlinically possible, the one being of congenital origin as a result of 
C ^^^\relopment of the renal bud from the wolflian duct, and the other 

ction and infection of the kidney leading to a contracture and 
*^1 substance. In both instances the normal kidney has been 
In life. 

roduction of excretory urography, more of these pathological 
eeting, .tmencau Urological Association, Boston, Mass., May IS, 


•IS 



T0T\1. I’ROSTATOVESICULECTOMY 


3-15 


ceduies This has also thus fai pioved to be tiue in the small numbei tieated by 
the letropubic loute 

The compai ison of this pi oceduie with enucleative opeiations is veiy favorable 
Hemoiihage has not occuiied postopeiatively In all but one instance bleeding 
fiom the aiea of Santoiini’s plexus has been insignificant If the opeiation pio- 
cceds expeditiously up to and including the tianscction of theuiethia, theopeia- 
tive bleeding is not moie than that observed in enucleation pioceduies All pa¬ 
tients receive blood piophylactically when the opeiation staits The incidence 
of infection is less, piobably because the leseivons of infection are lemoved, 
namely the piostate and seminal vesicles iMoibidity as observed m the few pa 
tientsthusfai tieated has been minimal Patients hax e been ambulatory beginning 
the second oi thud day Catheteis have been removed on the tenth day Follow - 
mg this theie has been some stress incontinence m one half of the patients which 
lasted fiom 1 to 2 weeks There has been no supiapubic diainage aftei the tenth 
day AVounds have healed leadily The operating time varied diiectly with the 
famihaiity of the piocedure from 2 j hours initially to I 5 houis for the last tiiiee 
In one instance 1 houi sufficed In the first 3 patients the seminal vesicles weie 
not lemoved The opeiator wished to become more familiar with the piostatee- 
tomy before proceeding to do the vesiculectomy Howevei, the renter believes 
caieful attention should be given to the vesiculectomy and legation of the vasa 
In one instance, 3 rveeks following his operation, a patient returned for his check¬ 
up examination and at this time he was found to have small bilateial scrotal 
abscesses at the distal end of the vasa Following incision of the abscesses he had 
a small peisistent drainage rrhich resembled mine The drainage eventually 
ceased after 10 days and has not recuiied since No cases of osteitis pubis have 
occuried to date 


CASE REPOUTS 

Ml H , aged 70, had a diagnosis made of obstiuctive carcinoma of the prostate 
by digital examination, after he gave a histoiy of prostatism and a residual mine 
of 4 ounces Opeiation Total piostatectomy using retropubic appioach, lefused 
oichiectomy Placed on stilbestiol mg 0 per diem "Foley cathetei remained m 
place 10 days Wound healed 10 days postoperatively Discharged with good 
urinary control, 17 days postoperatively No sutures were used in appioximating 
bladdei neck and urethra The Foley bag xvas used to effect the appioximation 
Pathological leport Carcinoma of piostate, grade 3 Five months check up 
revealed patient with minimal complaints He had gained weight Appetite 
was good Urethra dilated to 2G F. without difficulty Ten month checkup 
revealed sustained good uipnaiy control without stress incontinence Modeiate 
bladdei neck contractme 

Ml H , aged 70, had a diagnosis made of obstiuctive carcinoma of the piostate 
by digital examination together with a history of piostatism and a residual mine 
of 6 ounces Operation Total letiopubjc piostatectomy Foley cathetei was 
lemoved on the tenth day Wound closed on the eighth day Patient had been 
ambulatory since the third postopeiative day Patient suddenly expned on the 
twelfth postoperative day, piesumably fiom pulmonary infaict or coronary 
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thrombosis. No autopsy could be obtained. Pathological report: Marked fibrosis 
and hyperplasia of prostate; no evidence of malignancy. 

Mr. C. S. was aged 71. The pathological diagnosis of carcinoma of prostate 
was made after the patient had been subjected to a transurethral prostatectomy 
for a clinically benign obstructive prostate. Operation: Total prostatectomy. 
Wound healed on the ninth day. Discharged with stress incontinence on four¬ 
teenth postoperative day. Three weeks check-up revealed good control, nocturia 
9. Had small, bilateral scrotal abscesses at distal ends of vasa. Urine clear. Three 
month check-up revealed no complaints. Urethra dilated to 26 F sound without 
difficulty. Gained weight. Good appetite. This patient had stress incontinence 
for 2 weeks following discharge from hospital. At end of G months patient had 
sustained continence. Pathological report: Carcinoma of the prostate, grade 2-3. 

Mr. R. was aged 69. The diagnosis of obstructive carcinoma of the prostate 
was made by digital examination, with history of prostatism and residual urine 
of 15 ounces. Prostate suggested malignant nodule. Total retropubic prostato- 
vesiculectomj’- was done; refused orchiectomy. Postoperative course was excel¬ 
lent; no bleeding. Pathological report: Adenocarcinoma, grade 2. One mmtb 
check-up revealed good sphincter control; nocturia 9. Patient is taking stilbestrol. 
There was sustained good sphincter control 8 months postoperatively. 

Mr. B., aged 25, had a diagnosis made of irritative prostate. He had been sub¬ 
jected to a transurethral prostatectomy 1 year previously, but his irritative symp¬ 
toms persisted. A total retropubic prostatovesiculectomy was performed. In 
10 days the Foley catheter was removed and the patient was discharged 2 days 
later with good sphincter control, feeling very happy with the results of the opera¬ 
tion. Pathological report: Benign hypei'plasia of prostate. Five months post¬ 
operatively the patient had sustained good urinary control. 

Mr. R. was aged GO. Diagnosis:? Carcinoma of prostate by digital e.xamination. 
Operation: Total retropubic prostatovesiculectomy. Foley catheter was removed 
in 10 days. Wound healed on the fourteenth postoperative day. The patient had 
moderate stress incontinence Avhich was aggravated by chronic cough and bron¬ 
chial asthma. He was discharged on his eighteenth postoperative day with an 
incontinence bag. Pathological report: Adenocarcinoma of prostate, grade 2. 
Seven month check-up revealed satisfactory urinary control. Patient “leaks 
a few drops on certain days”, and only if he strains or coughs excessively. 

Mr. C. was aged 58. Diagnosis: Chronic prostatovesiculitis; obstructive benign 
prostate, producing a persistent-low grade pyuria. Pyeloureterograms normal. 
Operation: Total prostatovesiculectomy. Pathological report: Chronic infection 
of prostate and vesicles with many depositions of lymphocytes and polymorho- 
nuclears; some hyperplasia of prostate. Monthly check-ups for 5 months revealed 
good urinary control. 

Mr. J. B. was aged 73. Diagnosis: Carcinoma of prostate, bj-. digital examina¬ 
tion. Operation: Total prostatovesiculectomy; refused orchiectomy. During the 
operation brisk hemorrhage occurred while operator was in the process of freeing 
prostate from its surrounding fascia preparatory to transecting the urethra. 
Foley catheter was removed in 10 days. There was moderate stress incontinence. 
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An anteuoi urethial stnctuie had to be dilated following operation In 3 Meeks 
patient had good urinaiy contiol and had no complaints Suprapubic wound was 
completely healed 12 days postoperatively Patient m as discharged on his tM enty- 
fiist postopeiative day Pathological leport Carcinoma of piostate, giade 3 
Two month check-up levealed deal mine and good urinary control At eighth 
month check up patient had sustained good uiinary contiol 

hli hi Mas aged 58 Diagnosis ? Cancer of piostate The patient had had a 
bladdei papillaiy caicinoma fulgiiiated 1 year previously Operation Total 
piostatectomy, cystectomy, bilateial uieteroenterostomy On opening the blad- 
doi to place ureteral catheteis, theieneieiecuriences of papillomata found near 
the bladder neck on the antenoi bladdei Mall, Mhich appeared to be papillary 
carcinoma, and which Meie not evident on cystoscopy At this time a change in 
plan seemed advisable, the operation Mas evtended, and cystectomy and bilateral 
uieteio enteiostomy Meiepeifotmed Pathological report Caicinoma of piostate 
and tiansitioiial cell caicinoma of bladder The patient Mas discharged on the 
tMCiity eighth postoperative day 

Ml 0 T Mas aged 76 Diagnosis Carcinoma of piostate, clinically Operation 
Total prostatovesioulectomy Cathetei removed m 12 days Wound healed m 
12 days He Mas discharged on his fourteenth postoperative day m good condi¬ 
tion, Mith good urinaiy control Pathological leport Benign hyperplasia of 
prostate with many aieas of chronic inflammation and fibrosis A 6 month check¬ 
up revealed good urinary control 

Ml J A Mas aged 07 Diagnosis Caicinoma of prostate by digital examina¬ 
tion Operation Total prostatovesiculfctomy Patient was sexually indifferent 
Suprapubic Mound healed in 10 days Mild stress incontinence for 5 days after 
removal of Foley catheter He was discharged on sixteenth postoperative day 
Pathological report Benign hyperplasia of piostate with areas of fibrosis and 
chionic inflammation Foui month check up revealed good urinaiy control 

SUMMXRl 

In summary, there is evidence to support the contention that total piostatec 
tomies may be done successfully using the retiopubic appioach It is a desirable 
approach because it is more familiar to the average urological surgeon than the 
perineal route It permits a relatively facile and more definitive method of treat¬ 
ing caicinoma of the prostate The morbidity compares favoiably with other 
prostatic surgeiy Although stress incontinence occms in certain patients it has 
disappeared in all aftpi a relatively shoit period 'The suggestion is made that 
total pi ostatectomies be done m patients M ho aie sexually indiffei ent and m ho are 
m the youngei prostatic age group even though at the time the gland is ap¬ 
parently benign There is some indication that a certain piopoition of patients 
develop a modeiate degree of bladdei neck contracture, but thus fai have re¬ 
sponded Mithout difficulty to the usual dilations 'Whethei this group Mill con¬ 
tain a greater number of contiactuies than enucleative procedures must be 
determined latei In the first case Mheie definite blidder neck contracture 
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occurred, no sutures had been used to approximate the urethra and bladder 
neck. 


ADDEXDUXI 

Since my initial experience with this approach in November of 1947, approxi¬ 
mately 30 similar cases have been subjected to this operation. To date all patients 
are living. There has been 1 case of postoperative hemorrhage that was controlled 
satisfactorilj' without a secondary procedure. I believe one patient suffered from 
a mild osteitis pubis 4 months postoperatively. There were 4 instances of bladder 
neck contracture in which spasm seemed to play a role. The cases in which spasm 
predominated had been crrstrated and the question is posed whether this may 
not be a ‘‘withdrawal” symptom. 

11 Ohio SL, Bangor, Maine. 
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LEIOINIYOSARCOMA OF THE EPIDIDYMIS CASE REPORT 
S /, KWVL, Y LIU VNI) S C CIILN 

hrom the Department of Snrgerij of the Itenhin Central Ilotpital and the i lentsin third 
tfumeipnl tIospUal, i lentsin, Chinn 

^Malignant Rimoib ausing iiom the tchtido piopei oi its adnov i aie i ue, i oni- 
piismg only about 0 h pei cent of ill malignint tumois in the male population 
(Heim in) In the foreign htei ituie, the incidence is ihoiit 1 iii tvciy 1,000 to 
2,000 male admissionb (Ileiman, Smith) At the Peiping Union Mi die d College 
Hospital, Lu and Chai levicwcd appioximilely 200,000 male ])ationts between 
the yens 1921 and lOIO and found 48 eises of piimmy testieiilai tumois, an 
incidence of ippioximately 1 in cveiy 4,000 p itionts 

The moat genci illy accepted el lasdieation of teatieiilai tumora is th it of 
Hmm in 'Ihe following t ible is modified tiom Hinmiin’s claasilieation 

I Homologous neoplasma 
A Benign 

1 EpiUiehal Adenoma of seminal vesicle, epididymis ind tunica vagi¬ 

nalis 

2 Mesoblastio Filnom i of eoid, tunica vagm ihs iiid epididymis 

Leiomyoma of the coid, tunica vaginalis iiid eindidymis 

Hemangioma ind lymphangioma of epididymis, tumea vagiiialm 

and tumea albuginea 
B Malignant 

1 Epithelial feemmoma of seminiferous tubules Adonoearemoma of 

epididymis 

2 IMesoblastic Fibrosaicoma of testis, epididymis and tumea vagi¬ 

nalis Leioinyosaicoma of epididymis and tumea vaginalis 

3 Lymphoid Lymphosaicoma (Mathd) 

II Heterologous neoplasms 

\ Benign Dermoid cyst 
B Malignant Teratoma 

More than 90 per cent of testieulai tumors are malign int, among the most 
common ones are the seminoma and teratoma Lareoma is extiemely laic 
Thompson found only 10 cases of saieoma of the epididymis and 17 ta«es of sii- 
coma of the tunica vaginalis m his extensice review of the subject All the 27 
cases were histogcnetically fibrosarcomas Recently, we encountered a case of 
leiomyosarcoma aiising most probably from the epididymis The rarity of the 
condition warrants this report 


c\faL iitronr 

A Chinese man aged oO was admitted to the 'IientsinThird Municipal Hospital 
on Vugust 11,1947 because of a growing mass m the left side of the scrotum of 2 
years’ duration About 2 j ear sago, he had tumbled down from a rickshaw 
Immediately after the accident, he noted dragging pain and a mass m the left 
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side of the scrotum. Soon afterwards it grew slowly at first, but then more 
rapidly reaching the size of a fist in the last 3 months. Libido was much 
diminished. There was moderate loss of weight and strength. 

The patient was normally developed and fairly well nourished. Lungs were 
clear and negative for metastasis by roentgenological e.vamination. The abdo¬ 
men contained no palpable mass. Locally, there was a firm mass in the left side 
of the scrotum, measuring about 13 by 9 by G cm. Its surface was nodular, 
slightl}' tender and hard in consistency. It was freely movable from the sur¬ 
rounding structures and the overlying skin. The superficial scrotal veins were 
engorged. Several enlarged lymph nodes were palpable in the left inguinal re¬ 
gion. The right testicle and groin were normal. The hemoglobin was 83 per 



Fig. 1. Photograph, showing size and location of tumor, and its relation to testicle. 
Region of cpididj'mis is occupied by two cystic cavities. (X i) 

cent, red blood cells 3,900,000, white blood cells 8,000, blood Kahn test negative 
and normal urine and stool. Friedman’s test of urine was not done. 

E.xcision of- the tumor and dissection of the inguinal and iliac lymphnodes 
were done on August 16, 1947 under spinal anesthesia. The postoperative 
course was uneventful and the patient was discharged 9 days after the op¬ 
eration. 

The specimen consisted of a large, firm, nodular and well encapsulated tumor 
mass, measuring 12.5 by 8.5 by 6.5 cm. in size (fig. 1). On its lower pole, it 
was covered by a piece of scrotal skin, measuring 9.5 by 5 cm. The cut sur¬ 
face of the mass showed many interlacing lobules of tumor tissue, separated 
bj’’ pale greenish fibrous stroma. Areas of hemorrhage were seen in the upper 
portion of the tumor. The testis proper was displaced to one side by the tumor. 
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It measured 3 8 by I by 1 5 cm and giossly appealed to be noimal Along 
the side of the testis there note iiregulu cystic aieas, distended mth gieenish 
mucoid mateiuh The laigest one raeasiued 3 5 by l.S by 2 2 cm They 
probably repiesented some of the dilated epididymal tubules, as ludiments 
of atiopluo epididymis could be seen m the uppei poition. 

Micioscopieally, the testiculai tissue appealed noima! The cystic aseas 
weie proved to be the dilated tubules of epididymis lined by cuboidal oi flat¬ 
tened epithelium The tumoi tissue consisted of laige sheets of spmdle shaped 
cells ai tanged inegidaily m bundles oi ivhorls, intei lacing with each other 
(fig 2) Giant cells ivcie seen occasionally The nuclei ueie hypeichiomic, 
mostly oval and elongated m shape, «ith many mitotic figiiies A few dilated 
thm walled blood vessels neie seen m the stioma between tumoi cells By 
Masson’s tiichrome stain, the tumoi cells Heie stained puiphsh with dark 
nucleated reddish fibrils withm the cells, the fibious stioma was blue and scanty 
Diagnosis leiomjosaiooma aiising fiom epididymis. 



Fig 2 Photomicrograph, shomiig tumor composcci of opindic teda m huiidics (XIIO) 
Discussion 

Smooth muscle fibeis aie noimally present m the epididymis It also occurs 
m the wall of the blood vessels of the testis piopei. Ilowevei, smooth muscle 
tumor arising fiom blood vessels nail is distinctly imkaomi Occasionally, 
one may also find smooth muscle fibeis m the tunica vaginalis But the liko- 
Uhood of the tumoi arising from such an oiigm m this case is lather lemote. 
In all piobability, the tumoi in tins case was deiivcd fiom the epididymis 
As a whole, tumois of smooth muscle oiigin aie leiatively raie hlaligiiant 
leiomyosarcoma is even raiei Of the 6981 cases of uterine myoma reviewed 
by hlovak, the incidence of malignant degeneration was only 0 56 pel cent. 
Benign and malignant leiomyomas may also occur mfiequently m the gastro¬ 
intestinal tiact In the epididymis, tumois of smooth muscle ougm aie ex¬ 
ceedingly laie Smith, in discussing tumois of the epididymis, mentioned 
on y G cases of benign leiomyoma Thompson stated that tumors of the epi¬ 
didymis were so raie that their existence was of more academic than elimcal sig- 
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nificance. Ihe latter author collected only 8 cases of benign leiomyoma of the 
epidid 3 '’mis from the literature. In his series of 13 epididymal tumors, none 
belonged to that category. Searching in the more recent available literature, 
we failed to find any malignant smooth muscle tumor of the epididj'’mis. 
We, therefore, believe that the case reported here is a unique one of a leio¬ 
myosarcoma of the epididymis. 

Leiomjmsarcoma in general occurs in elderly persons. This fact was ob¬ 
served in the uterus and the gastro-intestinal tract (Rabinovitch, Grayzel, 
Suyer and Pines; Cattell and Colcock). Our patient is 50 years of age. The 
age distinction is important because of the fact that other more common, par¬ 
ticular tumors, such as the seminoma and teratoma, occur most frequently 
in the younger patients (Herman; Smith, Lu and Char). 

Cryptorchidism was frequcntlj’' considered to be an important factor in 
the genesis of malignant tumor of the testicle (Lu and Char; Rea; Murray 
and Ewert), particular!}’- seminoma or embryonal cell carcinoma. In this 
case, there was no such history. The local trauma before onset was probably 
a coincidence rather than the cause of the development of the growth. 

The symptoms and signs of leiomyosarcoma of the epididymis are those 
of the testicular tumors in general. Besides the tumor mass, there may be 
variable degree of pain. Libido may be diminished, but the mechanism of 
this change is not clear. Unlike seminoma or embryonal carcinoma, the Fried¬ 
man’s test is of little value in the diagnosis of tumors of mesoblastic origin. 

The treatment of tumors of the .testicle has been unsatisfactory. Mthough 
long years of cures have been reported, yet in general the 5 year survival rate 
varied between 6 per cent and 17 per cent, even in the hands of specialists 
(Dean). Radical dissection of the lymph-nodes is of questionable value because 
of the usual bilateral metastatic involvement and early blood stream metas- 
tases. Barringer, based upon a study of autopsy material, reported that 
72 per cent involved the intra-abdominal organs. At present, the best treat¬ 
ment that can be offered consists of simple resection and wide preoperative 
and postoperative radiation with deep roentgenrays, regardless of the presence 
or absence of clinical metastasis (Pendergrass, Chamberlin, Selman and Horn). 
Early recognition remains to be the most important factor for any chance 
of cure. 


SUMil-VRY 

A case of leiomyosarcoma of the epididymis is reported. It is an extremely 
rare condition and the case report might be considered the first one of its kind 
in the literature. 
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IDIOPATHIC (SCHONLEIN) PURPURA ASSOCIATED 
WITH HEMATURIA 

JOSEPH A. LAZARUS 

Hematuria constitutes one of the most significant s^^mptoms in urologic prac¬ 
tice. While in the vast majority of instances the underlying cause is an intrinsic 
lesion of the urogenital tract and easily ascertainable through routine urologic 
■diagnostic procedures, it may on rai’e occasions lie due to a systemic derangement, 
especially one involving the hemopoietic mechanism. To ascertain the cause 
here may tax the diagnostic ingenuity and acumen of the urologist to the ut¬ 
most. Although mention is frequently made in medical literature of idiopathic 
purpura as a cause of hematuria, a careful study of the pertinent literature re¬ 
peals little, if any, direct reference to the condition as related to hematuria. 
It is a logical assumption, therefore, that most affected patients are treated by 
internists and are rarely referred to the urologist for the purpose of ascertaining 
the specific status of the urogenital tract. While hematuria may be a prominent 
symptom in idiopathic purpura and the success in controlling bleeding is directly 
dependent upon the efficacy of treatment to eradicate the underlying cause of 
the purpura, it is possible that the hematuria may, in certain instances, be en¬ 
tirely unrelated to the purely medical condition. It is obvious then that unless 
the urologic lesion is discovered and removed, the hematuria will not be influenced 
in any way by the treatment administered for the basic condition. In view of 
the fact that a patient with Henoch’s or Schonlein’s purpura, owing to the pres¬ 
ence of hematuria sufficient to mask other symptoms referable to the disease, 
ma}" first consult a urologist, it is important that he be able to recognize the 
essential features of idiopathic purpura in order to avoid unjustified and often 
disastrous surgical procedures. The purpose of this paper is to restate the per¬ 
tinent characteristics of idiopathic purpura with special reference to hematuria, 
and to report an interesting case of Schonlein’s purpura associated with persistent 
hematuria. 

Idiopathic purpura, as the name denotes, is a recurrent clinical entity occurring 
in patients with no known blood abnormality, and characterized by purpura 
frequently associated with visceral exudative lesions which give rise to disturb¬ 
ances of joint function and symptoms referable to various viscera. 

Henoch described cases presenting intestinal crises (Plenoch’s purpura); while 
Schonlein noted patients who presented purpuric lesions associated with joint 
manifestations (Schonlein’s purpura). 

ETIOLOOY 

The occult condition may occur at any age, in both sexes and in all races, but 
is most frequently seen in children and young adults. ■ Some.conditions are un- 
doubtedl;^^ caused by infection. Several have been described as presenting mani¬ 
festations of allergy. 
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. PVTHOLOGi 

The underlying pathologic change is an ineieased peiineability of the small 
blood vessels, peinnfcting e\tiavas<ition o! unusual (juantities of plasma and 
blood elements into the tissues The consequent specific lesions (puipura, 
edema, eiythema) aie always focal and depend cntiicly upon the chaiactei of 
the blood elements that escape No known leason has evei been advanced to 
e\pia!n adequately the distiibutioii of the focal lesions 

Although much time has been devoted to the study of the blood and blood- 
forming oigans m the disease, no constant changes have been noted Bleedmg 
and coagulation time, clot letraction and platelets a:e usually within noimal 
limits Varying degrees of anemia may be piesent, depending upon the severity 
of the purpura or loss of blood from the kidneys oi gastio intestinal tiact 

SYMPTOMS 

Symptoms aie entuely dependent upon the anatomic distribution of lesions 
In examples of piiipuia simplex the only manifestation is an extraxasation of 
blood into the skin, conpinetivae oi mucous membianes If this la associated 
with changes in the joints, the clinical entity is called Schonlem’s puipuia or 
pm pure iheumatila When the extiavasation involves visceia such as the 
bowel, patients complain of severe abdominal pain (Henoch’s purpuia) Various 
combinations of skin, xiscera and joint manifestations may occur, or a patient 
may at one time complain of joint pains alone, and at anothei time of purpuric 
akm stigmas, eiythema, oi visceial symptoms Skin eniptions, diffuse oi local¬ 
ized, may appear, peisist foi seveial day's, disappeai, and then leourat mteivals 
vaiying from weeks to yeais Some patients may reveal the cbaiacteristio 
clinical picture of acute iheuniatic fever, the disease is usheicd in with sore thioat, 
fevci, general malaise and late polyarthritis The skin manifestations may then 
appeal long aftei all the previously mentioned symptoms have disappeaied, 
persist for a few days, only to reappeai at mteivals of a few weeks with oi with¬ 
out aithritic manifestations 

It is reasonably ceitain that in some patients with skin eniptions oi joint pains 
there ocems a concomitant extravasation of plasma oi cellular elements into one 
O! raoie visceia, with oi ivitboutsymptomsrefcrabletomvolvcdorgaiis Viscera! 
changes, almost always confined to the hdneys oi bowel, may antedate the gen- 
eial chnicai picture of idiopathic purpuia by weeks, months or years Foci, or 
extravasation into the intestine or kidneys, are usually pieceded by a modeiate 
elevation of tempeiatuie and a feeling of general malaise Symptoms of involve¬ 
ment of the mtestmal tiact are usually diffuse colicky abdominal paiii often 
associated with diairiiea and meiena of variable seventy 

Renal involvement usually gives nse to hematuiia, albuminuria and occa¬ 
sionally a mild degree of lenal impairment, frequently leading to an euoaeous 
diagnosis of acute nephritis Hematuiia may last a few days to a few weclrs 
and may lead to varying grades of anemia, at times sufficiently severe to lenuire 
blood leplacement The hematuria may overshadow the clmical picture so as 
to completely obscuie other symptoms Following an attack the urine becomes 
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IDIOPATHIC (SCHONLEIN) PURPURA ASSOCUTED 
WITH HEMATURIA 

JOSEPH A. LAZARUS 

Hematuria constitutes one of the most significant symptoms in urologic prac¬ 
tice. While in the vast majority of instances the underlying cause is an intrinsic 
lesion of the urogenital tract and easily ascertainable through routine urologic 
•diagnostic procedures, it may on rare occasions be due to a systemic derangement, 
especialty one involving the hemopoietic mechanism. To ascertain the cause 
here may tax the diagnostic ingenuity and acumen of the urologist to the ut¬ 
most. Although mention is frequently made in medical literature of idiopathic 
purpura as a cause of hematuria, a careful study of the pertinent literature re¬ 
veals little, if any, direct reference to the condition as related to hematuria. 
It is a logical assumption, therefore, that most affected patients are treated b 3 '- 
internists and are rarely referred to the urologist for the purpose of ascertaining 
the specific status of the urogenital tract. While hematuria maj"^ be a prominent 
symptom in idiopathic purpura and the success in controlling bleeding is directly 
dependent upon the efficacy of treatment to eradicate the underlying cause of 
the purpura, it is possible that the hematuria may, in certain instances, be en¬ 
tirely unrelated to the purely medical condition. It is obvious then that unless 
the urologic lesion is discovered and removed, the hematuria will not be influenced 
in any way by the treatment administered for the basic condition. In view of 
the fact that a patient with Henoch’s or Schonlein’s purpura, owing to the pres¬ 
ence of hematuria sufficient to mask other symptoms referable to the disease, 
may first consult a urologist, it is important that he be able to recognize the 
essential features of idiopathic purpura in order to avoid unjustified and often 
disastrous surgical procedures. The purpose of this paper is to restate the per¬ 
tinent characteristics of idiopathic purpura with special reference to hematui’ia, 
and to report an interesting case of Schonlein's purpura associated with persistent 
hematuria. 

Idiopathic purpura, as the name denotes, is a recurrent clinical entity occurring 
in patients with no known blood abnormality, and characterized by purpura 
frequently associated with visceral exudative lesions which give rise to disturb¬ 
ances of joint function and symptoms referable to various viscera. 

Henoch described cases presenting intestinal crises (Henoch’s purpura); while 
Schonlein noted patients who presented purpuric lesions associated with joint 
manifestations (Schonlein’s purpura). 

ETIOLOGY 

The occult condition may occur at any age, in both se.xes and in all races, but 
is most frequently seen in children and young advdts. ■ Some, conditions are un¬ 
doubtedly caused by infection. Several have been described as presenting mani¬ 
festations of allergy. 
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companied by low backache, pain in the light loin uui thigh, and subconjunctival 
hemorrhages Each attack peisisted approximately 1-1 daya, and then subsided 
foi inteivalb of 6 to 13 months Duiing mtcuals he was completely asympto¬ 
matic ' The present attack began a few days ago with pains in legs and joints, 
and subconjunctival hemorrhage followed by Iiematuiia 

Cystoscopy disclosed a few petechial hemoirhages aiound the light ureteral 
onheo, and led blood colls in urine specimens from both kidneys The bladder 
urine was giossly bloody The lemaindei of the urologio examination was 
essentially negative 

Uimalysis Specific giavity 1 020, pH 0 0, albumin 1 phis, sugai negative, 
bile negative, micioscopic, loaded with led blood tells 

Blood chemistry Cieatimn 18 mg/pei cent, urea nitiogen 116 mg/per 
cent, uric acid 2 25 mg /pei cent, iiiea cleaiance SI 7 pei cent, calcium G 0 mg / 
per cent, phosphoiais 2 1 rag /pei cent 
Fishboig concentration test Fust specimen—specific giavity 1 020, albumin 
3 plus, no easts, second specimen—specific gravity 1 022, albumin 3 plus, no 
casts, third specimen—specific gravity 1 022, albumin 3 plus, no casts 
Blood count (May 8, 1937) fremoglobiii 81 pei cent, led blood ceils 4,070,000, 
white blood cells 12,300, coloi index J 01, segmented polys 55 per cent, lympho¬ 
cytes 35 pel cent 

Sedimentation 1 ate 0 mm in 1 houi Blood Wasseimami negative 
Bleeding time 3 minutes, 35 seconds Clotting time 10 minutes, 10 seconds 
Piothrombin time Control 18 seconds, test 21 seconds, 81 per cent of normal 
Clot retiaction time complete m 3 houis 
Blood cultuie sterile 

Bacteiiology Specimens from biaddei and both kidneys were negative on 
smear and sterile on cultuie 

A 2 houi phenolsulphonphthalem test totaled SO pel cent 


Pliysical examination disclosed an extensive left subconjunctival heraoirhage 
mesial to the cornea Blood piesoure 130/80 Rectal tempeiatuie 99 0 F, 
weight 132) pounds No othei abnormal signs 
May 12,1937 Foi the past 3 days patient had had seveie painless hematuria 
Bone mariow biopsy (Dr N Rosenthal) 

Blood count Hemoglobin 77 per cent 

RBC 3,910,000 

WBC 8,500 


Platelets 


170,000 


Polys (nonsegmented) 
Polys (segmented) 
Polys (eosmophiles) 
Lymphocytes 
Monocytes 

Bone marrow Nucleated ceils 
klogakaryooytes 
Mj elobiasts 
Mjelocytes neut 


9 pel cent 
35 pel cent 
4 per cent 
30 pel cent 
0 pel cent 
168,000 
no 

2 per cent 
2 fi per cent 
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Myelocytes eos. 

Polys (nonsegmented) 

Polys (segmented) 

Polys (eosinophiles) 

Hematogones 

Lymphocj'-tes 

Erythvoblasts 

Normoblasts 


4 per cent 
22 per cent 

11 per cent 
2 per cent 
2 per cent 

12 per cent 

5 per cent 
14 per cent 


“There is a slight increase in megakaryocytes. These show a tendency to 
^mmaturit 3 ^ Many megaliaryoblasts are present, but the pro-megakaryocytes 
and megakaryocytes already show evidence of platelet formation." 

iMaj" 21; Hematuria persists. 

Blood count: Hemoglobin: 89 per cent 

BBC: 5,070,000 

WBC: 8,800 

Platelets: 150,000 

Polys (nonsegmented) 4 per cent 

Polys (segmented) 05 per cent 

Polys (eosinophiles) 1 per cent 

Lymphocytes 20 per cent 

i^Ionocytes 4 per cent 

Bleeding time 2 minutes. 

; Coagulation time 8 minutes. • 

Tourniquet test negative. 

Clot retraction present. 

Alay 22: lO cc of autogenous blood injected intramuscularly. 

May 24; 10 cc of autogenous blood injected intramuscularly, plus 0.4 cc of 
moccasin snake venom. 

Maj' 27; Hematuria persists. 5 cc of 1 per cent Congo-red intravenously. 

iMay 31; Patient asserts that hematuria ceased following injection of Congo 
red. 0 cc Congo-red intravenously. 

June (i; Urine negative. Subconjunctival hemorrhage slightly less. 

Blood count; Hemoglobin: 79 per cent 

RBC: 3,870,000 

WBC: 12,600 

Platelets: 130,000 

Polys 65 per cent 

Lymphocytes . 31 per cent 

Eosinophiles 3 per cent 

Monocytes ^ cent 


Bleeding time 4 minutes. 

Coagulation time 4 minutes. 

July 2- Complains of pain in groins, over base of sacrum and in both knees. 
Examination of Imees shows no swelling, redness or limitation of motion. Ec- 
ehymotie spots on outer aspect of right inguinal region and outer aspect of up¬ 
per part of left thigh. Area of ecchymosis on left upper hd. Conjunctival 
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lieraorrhages lessened. Tenipevatuve taken at four-hour intervals by patient 
showed blight elevation—100.2 F. Urinalysis negative. Spleen not felt. 

July 9; Complains of pain over lower sacium radiating to groins and down to 
both knees. Pain in hamstring muscles of both thighs, but none in calves. 
Tempeiatuie 100.6 F, Extensive subconjunctival hemorrhages both eyes. 
Urinalysis negative. 

Blood count: Hemoglobin: 71 per cent 

RBC: 3,510,000 

WBC: 9.000 

Polys 70 per cent 

Lymphocytes 21 per cent 

Sedimentation rate: 5 mm. in 1 hour. 



Fig. 1 1, showingbilaternl subconjunctival hcmoirbagea betoietreatment, it, sbouing 
bilateral subconjunctival hemorrhages follouing treatment. 


Roentgenologic e.xamination of both Imees and lumbosacral spine: No patho¬ 
logic changes in Icnees. Spina bifida occulta fifth lumbar vertebra and first 
sacral segment. 

July 16; Severe pain in back, thighs and knees. Small doses of deep roentgen 
therapy to back and knees. 

July 23: Pain in back and kaees greatly lelieved, but now complains of severe 
pains in both temperomandibular joints, making it difficult to chew. Has de¬ 
veloped flareup of subconjunctival hemorrhages. Deep roentgen therapy ad¬ 
ministered to both temperomundibiilar joints and to both Icnees and sacrum. 

July 26: Severe attack of hematuria commenced this morning; 5 cc of 1 per 
cent Congo-red intravenously. Deep roentgen therapy to both temperomandib¬ 
ular joints. 

July 30; Hematuria persists. Pain in temperomandibular joints no longer 
present, and patient is able to chew without discomfort. No pain in back or 
Imees, but complains of ache in left ankle and left quadriceps muscle. Ecohymo- 
sis of left lower lid. Extensive subconjunctival hemorrhages (left); 3 cc of 1 
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per cent Congo-red intravenously, OA cc moccasin snake venom subcutaneously. 
Deep roentgen treatment to anterior aspect of left thigh and left ankle. 

Diagnosis: In view of the absence of a pj-imaiy lesion in the urogenital tract, 
oi of any altemtions in the hematopoietic sj^stem or blood clotting mechanism, 
and because of arthralgia affecting several joints, our diagnosis was Schonlein’s 
purpura with hematuria as one of the outstanding manifestations. The patient 
was lefeired to Di. Ivugelniass to ascertain food sensitization. The examina¬ 
tion show'ed sensitivity to rice, w’heat, veal, chocolate, nuts, raw' vegetables and 
fruit. Removal of these foods resulted in a prompt and complete abatement 
of all symptoms. 

August 12: Completely asymptomatic. Urinalysis negative. 

Blood count: Hemoglobin: 90 per cent 

RBC: 4,530,000 

WBC: G,700 

Polys 60 per cent 

Lymphocytes 39 per cent 

Eosinophiles 1 per cent 


SUWiURY AXD COXCLUSIOXS 

Idiopathic purpura is a recurrent clinical entity, usually occurring in children 
and young adults, and characterized by purpura associated with joint or viscei'al 
symptoms due to e.vudation of plasma and blood elements into the tissues, and 
unaccompanied by any clinical changes in the blood. Where the predominant 
changes occur in the skin or conjunctivae, the condition is called purpura sim- 
ple.v. Henoch's purpura is the term applied to the clinical comple.v w'here 
visceral sjuirptoms predominate. Purpura associated with joint or muscle symp¬ 
toms is called Schoulein’s purpura. Hematuria maj' occur as a secondary or 
dominant symptom in any, of the previously mentioned syndromes. It may 
precede, follow, or occur in association with the other s>Tnptoms characterizing 
the general variety of purpura. There is no specific therapy. In view' of the 
fact that several manifestations of allergy are presented by many patients, 
elimination of specific foods is clearly indicated, A 1 per cent solution of Congo- 
red intravenously has also been found effective in arresting hematuria tempo¬ 
rarily. 

Idiopathic purpura is one of the rare causes of hematuria- The paucity of case 
reports of the condition appearing in the literature of urologj' is probably due to 
the fact that the majority of the patients come within the pj-ovince of the intern¬ 
ist because of prevalence of symptoms other than hematuria, and are therefore 
never referred to the urologist. How'ever, in some patients hematuria constitutes 
the chief symptom of the disorder and completely obscures the clinical picture. 
The urologist may then be the first to see the patient. He must, theiefoie, be 
cognizant of the outstanding features of the condition in order to avoid errors 
in diagnosis and unnecessaiy and at times hazardous surgical proceduies. 

An interesting case of Schonlein's purpura w'ith severe hematuria is presented, 
where symptoms promptly disappeared following elimination of offending foods. 

87o Park Ave., New York, N, Y. 
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THE MEDICAL MANAGEMENT OF PREMATURE EJACULATION 


LAY iYCOCK 


Premature ejaculation duiing sexual inteicourse is a masculine complaint« hich 
bungs many patients to physicians Its cause and tieatment have long been 
puzzling Uiologists have sought foi local causes, usually finding none except con¬ 
gestion of the verumontanum, if even this Treatment by local applications to 
this aiea is of as little avail as most othei medical measuies heietofore proposed, 
including hoimone admmistiation The family physician, the uiologist, and the 
patient himself, alike discouiaged at the lack of impiovement, often finally turn 
to the psychiatiist 

Whether oi not Freudian by bent, the psychiatrist tends to legard prematuie 
ejaculation as a potentially seiious neurosis Thus, for example, Diethelm' uho 
says. 111 discussing “Psychic Impotency” 

“In the beginning piematuie discharge (ejaculatio precox) due to anxiety and 
less fiequently to psychic hypeiesthesia, may occur only occasionally, then in- 
ciease m frequency, and finally lead to total impotency In many cases we 
find a moie oi less maiked peisonahty maladjustment or a well defined psycho- 
neuiosis ” There follows a 12 page discussion of psychiatiic tieatment 
Recent evidence suggests that “psychoneurosis”, if piesent, is usually a result 
of premature ejaculation, rather than its cause The patient, believing that the 
phenomenon is abnoimal, woiiies ovei its occurrence and persistence, and is 
further fixed in the belief that something is seriously wrong with him by the 
physician’s efforts to get at the root of his trouble, and by the elaborate psychi¬ 
atric ritual of tieatment Approaching the problem from the taxonomic stand¬ 
point, however, Kinsey" reports that prematuie ejaculation is not “abnormal”, 
at least m the sense that it is not unusual Says he, in discussing “Speed of Male 
Orgasm” 

“For perhaps three quarters of all males orgasm is reached within 2 minutes 
after the initiation of the sexual relation, and for a not inconsiderable number of 
males the climax may be reached within less than a minute or even within 10 or 
20 seconds after coital entrance This quick performance of the typical male 
may be most unsatisfactory to a wife who is inhibited or natively low in response, 
as many wives are, and such disparities in the speed of male and female response 
are frequent sources of marital conflict, especially among upper social levels where 
the female is most restrained in her behavior Nevertheless, the idea that the 
male who responds quickly in a sexual relation is neurotic oi otherwise patho¬ 
logically involved is, m most cases, not justified scientifically ” 

Whether usual masculine belravioi or not, it is however true that the phe¬ 
nomenon of premature ejaculation is a source of dissatisfaction to many men and 
to then wiv es, and that a continuation of it may result in a vicious circle of social, 
sexual, and mental difficulty ’ 


■Diethelni O Treatment in Psjchiatrv New York The Macmillan Co , 1936, p 408 

Mali-S’ii^'ipli’ 
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The purpose of this paper is to suggest a simple form of medical treatment 
which has been satisfactoiy in many cases, and which deserves a trial in all before 
more prolonged, expensive (and often unsatisfactory) methods of psychiatric 
treatment are undertaken. 

Dibucaine hydrochloride (Xupercaine hydrochloride-Ciba)^ is a local anesthetic 
acting like cocaine when applied to mucous surfaces. It is marketed as an oint¬ 
ment (nupercaine 1 per cent in an anhydrous lanolin base). When this ointment 
is applied copiously to the glans penis, prepuce, and adjacent shaft* (jmying 
especial attention to the corona and frenum), there ensues, in about 20 minutes, 
partial but not complete anesthesia which lasts about 3 hours. The anesthesia 
does not abolish tactile sensation, but only dulls it; and it does not interfere 
with turgescence and erection. 

If se.xual intercourse is undertaken at the height of anesthesia or toward its 
end, i.e., 2 to 3 hours after application of the ointment, intromi.ssion may usually 
be effected without premature ejaculation. The average male, if able to delay 
orgasm for as long as the first minute or two, is thereafter able to e.xercise at 
least partial subsequent control, and to prolong the act for whatever period of 
time, usuall 3 '' 10 to 30 minutes, necessaiy for his partner to reach the climax 
simultaneously with him. The mild anesthetic effect of the nupercaine neither 
prevents orgasm in the male, nor diminishes its intensity. 

The ointment does not irritate the delicate mucosa of the glans and prepuce. 
Repeated applications over a period of j'ears have not resulted in an\' e.\amples 
of allergic sensitization to nupercaine. There is no anesthetic effect on the vaginal 
mucosa of the sexual partner, since before intercourse, the penis ma^’' be washed 
free of all remaining ointment and dried. 

It will be objected that the procedure introduces a psychologic hazard in that 
it demands advance planning as to sex relations, and application of the treatment 
2 to 3 hours before the act. This objection is no greater, however, than applies to 
the feminine preliminaries of diaphragm and contraceptive jelbq and is in most 
cases surmountable. 


SU.ALM.VRY 

The local application to the penis of 1 per cent nupercaine ointment is sug¬ 
gested as a successful method of treatment of manj'^ cases of prematuie ejacula¬ 
tion. 

Medical Arts Bldg., Baltimore 1, Md. 

3 New and Non-Official Remedies, 1948. Philadelphia: J. B. Lippincott Company, pp. 

The clothing may of course be protected by wrapping the anointed penis in toilet 
paper for an hour or so, until absorption is complete. 
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INFLvUvmATORY REACTIONS INVOLVING SPERM AND THE 
SEMINIFEROUS TUBULES EXTRAVASATION, SPERMATIC 
GRANULOMAS AND GRANULOJIATOUS ORCHITIS 

NATHAN B FBIEDMAN avb GEORGE L G iRSKE 
Prom the Section of Geintourinary Patkohsij, Army Institute of Pathology, Washington, D C 

Thcie has been consideiable inteiest in loeent years in the physiology of 
sperm, pai tioukrly w ith regard to infei tihty Hon or ei, published moi phologic 
studies have dealt almost entirely nith abnoimahties of the speiniatozoa of men 
nho neie mfeitile or had hypogonadism Little noik has been done on the 
pecuhai reactions of tissue to e\tiavasated sperm, such as those catalogued m 
the aiticle by Obeindorfei m the Ilenke-Liibaisch Handbueh* and those noted, 
in 19-11, by Oisos- and, moie lecently, by Stembeig and Stiaus ’ 

Cm losity about the consequences of spermatic e\ti a vasation n as ai oused at the 
Army Institute of Pathologj m 1944, on receipt of a specimen lemoved fiom a 
man who had cystic snolhng at the site of a vasectomy some yeais aftei the 
opeiation was peiformed Mieioscopic evammation levealed a granulomatous 
fibiohistiocytic leaction nitli phagocytosis of sperm Subsequently a number 
of similai gianulomas ncie observed (fig 1), some nere isolated lesions, nhile 
otheib ncie complications of other processes, such as tiibeiculosis of the epidid- 
jmis Twelve specimens in which the pathologic pattern was dominated by 
the foimation of gianulomas subsequent to the c\tiavas,rtion of sperm have been 
collected It is the puipose of the piesent report to desciibe these leaotions and 
to discuas the biologic significance of the phenomena obserred 
The clinical and pathologic data in the individual cases follow 


CASE REPORTS 


Case 1 (No 104G70) A 00 year old man underwent prostatectomy and 
bilateial vasectomy foi adenocaicuioraa of the pi estate Orchiectomy was 
perfoimed 3 yeais latei Pathologic data The testes weie atiopine, both testis 
and epididymis contained healed infarcts Macrophages loaded with basophilic 
mateiial formed a gi rnulonia m the epididymis A few giant cells weie present, 
some adjacent to basophilic concietions Othei basophilic masses were com¬ 
posed of aggregated sperm, masses of sperm lay interatitially and m a lymphatic 
Histiocytes containing brown pigment and fat, and eosinophiles mfiltiated a 
cicatiiv which marked the site of a group of destioyed tubules 
Case 2 (No 106210) One year after a 34 yeai old man was mjuiedonan 

obstacle course r lump de\ eloped in the spermatic coid A diagnosis of fibioma 
was made and the mass remored Pathologic data The fragment of tissue, 


‘ OlaratlorfCT, S Die inncrca niannlichen Geschiechtsorgauo In Henke, F , ana 
1931^ ‘‘ ‘’‘***' • Berlin, Julius Springer, Vol 6 , jit 3 , 

*Orso3 F DieSpermaimasion Virchows arch f path tnat ,307.332-361, IMl 
■ jg^.b^cinbcrg, J and Straus, R Sperm invasion of the epiduljmia J Urol , 67 198-503, 
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Fig. 1. /I, (negative 102355, AIP 106230) Spermatic granuloma. A collection of macro¬ 
phages surrounds a mass of sperm. X 185. >- inacio 

B, (negative 98233, AIP 177513) Tuberculoid spermatic granuloma. A central mass of 

debris and sperm is surrounded by a zone of macrophages. Basophilic concretions 
giant cells are present in outer fibrous wall. X 115. imuic concietions and 

C, (negative 100427, AIP 158830) Spermatic granuloma. Central necrotic debris and 
sperm of this lesion resemble caseous ccilter of a tuberculous nodule. X30 

0.7 cm. in greatest diameter, was composed largely of whorled nodules of lamel- 
lated collagen surrounding central pools of free sperm. Ducts were distorted by 
tuberculoid granulomas, masses of histiocytes loaded with sperm and baso¬ 
philic granules. Some nodules undergoing fibrosis contained no sperm. 
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Case 3. (No. 1269G8.) Several years after vasectomy a 23 year old man had 
painful swelling at the operative site. For 1 month the mass slowly increased 
in size. Pathologic data; Microscopically^ the cystic structure, which rvas 0.5 
cm. in greatest diameter, resembled the specimen in case 2. There were free 
sperm in the interstitial tissues, histiocytes were more abundant and Gbroblasts 
were fewer. Sperm and brown pigment granules were present in the epithelial 
lining of the wall of the cyst. 

Case 4. (No. ISfOSS.) Amanhad a hydrocele for 4 years; routine study dis¬ 
closed acid-fast organisms in lus urine. The hydrocele sac and portions of the 
epididymis were removed.- Pathologic data: A cavity in the epididymis, meas¬ 
uring 0.5 cm. in greatest diameter, contained gray fluid resembling pus. The 
dilated tubules of the epididymis were filled ivith sperm, other cellular elements 
and eosinophilic droplets. Multinucleated spermatic elements were present in 
the tubules. A pool of sperm in the tissues surrounding the ducts was walled off 
by macrophages, some of which contained sperm. 

Case S. (No. 158830.) A “tumor” of the epididymis was removed from a 31 
year old man. There was no history of previous urologic operative procedures. 
Pathologic data: Grossly, only a tiny yellow nodule in the epididymis was vis¬ 
ible. Microscopically, leukocytes and foreign body giant cells were evident 
about suture material in one section. The dilated tubules of the epididymis 
contained mononuclear cells, spermatocytes and multinucleated spermatic ele¬ 
ments. Similar cells, some of which appeared to be degenerating, and eosino¬ 
philic droplets were present in an extratubular pool of sperm. In the surround¬ 
ing wall of macrophages were many phagocytosed sperm. A single well defined 
tuberculoid granuloma contained a central mass of eosinophilic debris, miscel¬ 
laneous cellular elements and sperm. Basophilic granules filled many cells in 
its fibrohistiooytic wall. 

Case 0. (No. 177513.) The right testis and epididymis of a 31 year old man 
were removed, because of tuberculosis, and a resection of the left vas'was car¬ 
ried out. The left epididymis was removed 2 years later. Pathologic data: 
Several nodular swellings were evident on the surface of the epididymis, and 
small white tubercle-like foci were disclosed on section. Microscopically, dis¬ 
crete and confluent tuberculoid granulomas were observed. Pools of sperm were 
surrounded by palisaded macrophages loaded ivith sperm. Masses of granular 
and amorphous basopliilic material lay outside the phagocytic wall. Occasional 
giant cells were encountered, some of which contained basophilic material. 

Case 7. (No. 185329.) The right testis of a 29 year old man who had had an 
enlarging painful mass in the right epididymis for 10 days was removed after the 
diagnosis of tumor was made clinically. Pathologic data: Examination dis¬ 
closed a firm nodular swelling of the head of the epididymis and proliferation 
of gianulation tissue on the surface of the tunica, hlicroscopic study revealed 
deiisely cellular tissue simulating a neoplasm, but the aggregations of round and 
spindle cells contained many phagocytes loaded with sperm. 

Case 8. (No. 187280.) A 34 year old man was hospitalized for 2 years be¬ 
cause of a fractured femur. He injured his testicle during the application of a 
leg brace, and the testis became painful and swelled to 3 times its normal size. 
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Because of a clinical diagnosis of tumor the testis was removed. Pathologic 
data: The epididymis was hard and “fibrotic” and contained poorly deBned 
small yellow nodules. Microseopicallj’’, the few dilated tubules contained sperm, 
spermatic aggregates and phagocytes. There was marked dilatation of the rete 
testis. Focal intertubular collections of lymphocytes were noted, some of which 
contained sperm. Viable testicular tubules were found embedded in coagulated 
exudate in the vaginal space. 

C'ase 9. (iVo. 188735.) A 35 year old man had a tender swollen testicle for G 
weeks. The epididymis was resected. Pathologic data: A nodule, 0.5 cm. in 
greatest diameter, at the superior pole of the epididymis, resembled a tubercle. 

There were slight dilatation of the tubules and periductile fibrosis. In the 
intez'stitial tissues was a large pool containing sperm, mononuclear cells, leuko- 
03^68 and eosinophilic droplets. Another small collection of sperm was ob- 
served in one of several foci of interstitial cellular infiltration. 

Case lOs (No. 191220.) A 30 year old man died from a gunshot wound in 
the head. Pathologic data: There was malformation of tlie vasa deferentia and 
of the seminal vesicles, which exhibited hypoplasia. The extremely dilated tu¬ 
bules of the epidid 3 ’-mis were filled with fluid, sperm, spermatic aggregates and 
phagocytes. Accumulations of macrophages formed granulomas in and about 
the tubules; some bulged into the lumens beneath intact epithelium, and others 
were in direct contact with degenerating masses of sperm. Cholesterol slits, 
masses of free browm pigment and brown granules in macrophages and epithelial 
cells were encountered. 

Case 11. (No. 193070.) A 33 year old man underwent low inguinal vasectomy. 
A sinus formed at the operative site and drained intermittently; occasionally 
it closed and a painful mass developed. One year later an “inflammatory 
mass” of the vas was resected; it contained turbid fluid, thought to be purulent. 
Pathologic data: In a section of vas 2.5 cm. long was a rounded mass, 1.5 cm. 
in diameter, which on cross section showed brown pigmentation of the center 
and scarring of the periphery. Microscopically, there were flbrohistiocytic accu¬ 
mulations with an occasional suggestion of a central cavity. Well defined 
granulomas were formed by phagocytes containing sperm surrounding masses 
of free sperm. 

Case 19. (No. 193844.) A 23 year old man had a hard lump at the inferior 
pole of the right testis, inseparable from the epididymis. Although the clinical 
diagnosis was fibroma, at operation a diagnosis of dermoid cyst was made. 
Pathologic data: The epididymis showed interstitial cellular infiltration. There 
were one large and several small extratubular collections of sperm surrounded 
by the t 3 '^pical wall of macrophages. 

PATHOGENESIS 

Extravasation was attributable to a definite factor in 7 of the 12 cases. Four 
granulomas followed resection of the vas deferens, and 2 developed after injury 
to the testis; spermatocele resulting from “compensatory” dilatation of the epi¬ 
didymis was’responsible in a single instance. In the other 5 cases the etiologic 
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background was more obscure, although antecedent epididymitis (case 9), 
trauma (case 8) and undisclosed operation (case 5) can reasonably be incriminated. 

In the uncomplicated tyi : '■ ■ ■■ ■ leases 

reported here, sperm reach . ' ■■ ■; '■ -(fig-2, 



Fig. 2. ..1, (negative 99759, AlP 158830) Extravasation of a large amount of sperm lias 
produced a cystic mass in epididymis, X 20. 

J5, (negative 9S414, AlP 281838) A 'val! of sperm-laden phagocytes surrounds a pool of 
extravasated sperm X 185. 

C, (negative 101337, AIP 181838} There is diffuse extravasation of sperm into interstitial 
tissues. X COO. 

A) and provoke a reaction (fig. 3, B). In rare instances, as in cases 7 and 8, 
the sperm penetrate even into the serous space begween the tunics. In the 
mi.\cd types the granuloma results after a process such as tuberculosis has de¬ 
stroyed the walls of the tubules and permitted their contents to come in contact 
with surrounding tissues. 
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In the interstitial tissues (fig. 2, C) many sperm are taken up by macrophages. 
Both phagocytosed and free sperm may persist for long periods. Occasionally 
the sharpl}’’ outlined heads of the sperm in the histiocytes are replaced by baso¬ 
philic granular masses which are presumably degradation products of the sper¬ 
matic nucleoproteiiis (fig. 3, A). The heads of the sperm give a positive Feulgen 
reaction but do not react with Schiff’s reagent after treatment with periodic acid. 
The granular material, on the other hand, gives a negative reaction to the Feulgen 
test, but after exposure to periodic acid and Schiff’s reagent it turns brilliant red. 
The occasional large deeply basophilic concretions within or adjacent to giant 
cells in old granulomas (fig. 3, B) react positively to von Kossa’s stain and neg¬ 
atively to the Prussian blue stain. In the present series concretions were present 
in some cases in which extravasation had occurred 2 or 3 years before the lesions 
were examined. 

Unaltered sperm were present for at least a year after injury in case 2. Sperm 
may have persisted in the interstitial spaces for several years in case 3, but the 
occurrence of another extravasation cannot be excluded. 

DIAGNOSIS 

Spermatic granulomas may simulate tumors of the testis or epididjmis or, 
when there are much pain and swelling, epididymitis. For example, in the pres¬ 
ent series a preoperative diagnosis of fibroma of the cord was made twice, and in 
a third case the lesion disclosed by operation was diagnosed as dermoid cyst. 
At operation, the diagnosis of an inflammatory process is often made because 
spermatic granulomas resemble tubercles and their cloudy fluid content may 
appear to be a purulent e.xudate. 

However, the correct diagnosis should easily be established, both clinically and 
pathologically, and it may even be made grossly. The diagnosis of spermatic 
granuloma should be entertained whenever there are pain and swelling of the 
epididjmis or vas after trauma or surgical manipulation. Identification of 
sperm in smears of the “exudate” may have practical diagnostic value. 

COiniENT 

Detailed knowledge of the fate of unexpelled sperm in man would shed much 
light on the processes initiated by extravasation, but few established facts are 
available in spite of a great amount of speculation and investigation. Simeone 
and Young^ expressed the idea, on the basis of experimentation with guinea 
pigs, that sperm are not voided and are not resorbed, either in the epididymis 
orln the seminal vesicle. They stated that the aging of sperm and their exposure 
to increasingly higher temperatures during passage along the vas were responsible 
for the degeneration and liquefaction which they noted in the vas and epididy¬ 
mis Wilhelm and Seligman® presented evidence that in men the seminal tract 
normally empties to some degree by flow into the posterior portion of the ure¬ 
thra, independent of ejaculation. OberndorfeF expressed the opinion that the 

J Simeone, F. A. and Young, W. C.: A study of the function of the epididymis. J. Exp. 

^'MVilhdm.^S^.’F^^and Seligman, A. W., Jr.: Spermatozoa in urine. Am. J. Surg., 35: 
572-574,1937. 



Fig» 3. -1, (negative 100066, jVIP 177613) Outer wall of a spermatic granuloma contains 
giant cells and inti acellular and extracellular basophilic granular material which is possibly 
altered spermatic nucleoprotcins. X 235. 

S, (negative 997GS, AIP 104670) Macrophages and giant cells containing finely granular 
basophilic material and basophilic concretions are evident in an old spermatic granuloma. 
X 250. 

C, (negative 99754, AIP 147150) Spermatocele of epididymis. Masses 'of sperm fill near¬ 
by lymphatics as well as dilated ducts. X 55, 







368 


. KATEIAN B. FRIEDMAN AND GEORGE L. GARSKE 


In the interstitial tissues (fig. 2, C) many sperm are taken up by macrophages. 
Both phagocytosed and free sperm may persist for long periods. Occasionally 
the sharply outlined heads of the sperm in the histiocytes are replaced by baso¬ 
philic granular masses which are presumably degradation products of the sper¬ 
matic nucleoproteins (fig. 3, A). The heads of the sperm give a positive Feulgen 
reaction but do not react with Schiff’s reagent after treatment Avith periodic acid. 
The granular material, on the other hand, gives a negative reaction to the Feulgen 
test, but after e.xposure to periodic acid and Schiff’s reagent it turns brilliant red. 
The occasional large deeply basophilic concretions Avithin or adjacent to giant 
cells in old granulomas (fig. 3, B) react positively to Amn Kossa’s stain and neg- 
atiA’’ely to the Prussian blue stain. In the present series concretions Avere present 
in some cases in which extravasation had occurred 2 or 3 years before the lesions 
Avere examined. 

Unaltered sperm AA'ere present for at least a year after injury in case 2. Sperm 
may have persisted in the interstitial spaces for several years in case 3, but the 
occurrence of another extravasation cannot be e.xcluded. 

DI.VGNOSIS 

Spermatic granulomas may simulate tumors of the testis or epididymis or, 
AA'hen there are much pain and swelling, epididymitis. For example, in the pres¬ 
ent series a preoperative diagnosis of fibroma of the cord Avas made tAvice, and in 
a third case the lesion disclosed by operation Avas diagnosed as dermoid cyst. 
At operation, the diagnosis of an inflammatory process is often made because 
spermatic granulomas resemble tubercles and their cloudy fluid content may 
appear to be a purulent e.xudate. 

HoAA'ever, the correct diagnosis should easily be established, both clinically and 
pathologically, and it may even be made grossly. The diagnosis of spermatic 
granuloma should be entertained AA’henever there are pain and swelling of the 
epididymis or A’^as after trauma or surgical manipulation. Identification of 
sperm in smears of the “exudate” may have practical diagnostic A'-alue. 

COM.AIENT 

Detailed knowledge of the fate of unexpelled sperm in man Avould shed much 
light on the processes initiated by extravasation, but fcAV established facts are 
available in spite of a great amount of speculation and investigation. Simeone 
and Young' expressed the idea, on the basis of experimentation Avith guinea 
pigs, that sperm are not voided and are not resorbed, either in the epididymis 
or in the seminal vesicle. They stated that the aging of sperm and their exposure 
to increasingly higher temperatures during passage along the vas Avere responsible 
for the degeneration and liquefaction Avhich they noted in the vas and epididy¬ 
mis. Wilhelm and Seligman® presented evidence that in men the seminal tract 
normally empties to some degree by floAv into the posterior portion of the ure¬ 
thra, independent of ejaculation. Oberndorfer' expressed the opinion that the 

* Simeone, F. A. and Young, W. C.; A study of the function of the epididymis. J. Exp. 
Biol.,7:163-175, 1930-1. ^ ^ ^ t c or. 

5 Wilhelm, S. F. and Seligman, A. W., Jr.: Spermatozoa m urine. Am. J. burg., oo. 
572-574,1937. 
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ouloid gianulomas which are encounteied in germinomas It is not at all cleai 
why the pattern of gianulomatous orchitis is not seen m mumps oichitis, m which 
there IS intense pmulent inflammation within the tubulai system 



Fig 4 A, (negative 100421, \IP 100915) Multmuclcatcd spermatic elements m scmmif 
erous tubules are to be distinguished from sperraiophagcs, B X 275 

B, (negative 99750, AlP 18^709) Macrophages laden ^Mth sperm in ducts of epididymis 
X lb5 

C, (negative 102360, AIP 191220) Pigment ladtii macrophages surround and fiJI a tubulo 
of a dilated epididynus congested \Mth aptrm X 210 


The 1 datively loi\ terapeiatiue of the scrotum may affect the coin so and 
chaiacter of an inflammatory leaction m the testis and epididymis and may be 
responsible, at least in part, foi some features of speimatic gianuloma and gran- 
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may provide data which will make possible new experimental attacks on the 
problems of fertility and the biology of the male gamete. 

SUMMARY 

A series of granulomas which formed subseciuent to extravasation of sperm 
have been studied at the Army Institute of Pathology. Most of them fol¬ 
lowed surgical procedures on or trauma to the genital ducts. From a practical 
viewpoint, spermatic granulomas are important because they simulate other 
lesions, particularly tuberculous epididymitis, even histologically. The factors 
leading to the development of spermatic granulomas and the granulomas en¬ 
countered in certain types of orchitis are not clearly understood. Possibly the 
specialized chemical characteristics of the nucleoproteins of germ cells are re¬ 
sponsible for some of the unusual features of the granulomatous reactions. Im¬ 
portant information has been gained from investigation of inflammatory reac¬ 
tions involving sperm, and it seems clear that further histologic studies of this 
biologically unique material might shed light on the subject of human fertility 
and related problems. 
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FATAL EMBOLISM FOLLOWING URETHROGRAPHY 
HOWARD GAUDIN 

■ Crabtree has directed attention to the dangers of embolic accidents in the per¬ 
formance of urethrography. Experience with one contrast medium, as set out 
below, has led to the abandonment of this medium in such studies. 

A man aged 61 complained of difficulty and frequency of micturition. He 
denied past venereal infection, and claimed that his troubles started when he was 
hospitalized in 19M tor the repair of a right inguinal hernia. Following the opera¬ 
tion he had had to be catheterized on a number of occasions, and he stated that 
difficulty was encountered, requiring the use of a metal catheter. 

On examination 2 years after this operation, the patient presented a story of 
easy fatigue, some shortness of breath on exertion, and urinary difficulty. The 
heart was not enlarged, the blood pressure was 160/110. The external genitals 
were normal, the prostate not enlarged, and the urine, both chemically and mic- 
roscovhcally, normal. An attempt was made to pass a soft rubber catheter, and 
on obstruction felt in the region of the triangular ligament. A single woven gum 
elastic filiform passed easily into the bladder, but a 12 F following bougie was 
gripped at the same point in the posterior uvetlira, as already demonstrated. 
There was no bleeding from the urethra, nor did the patient suffer any pain at the 
time of this preliminary examination. 

With the idea of obtaining more information about this stricture before pro¬ 
ceeding with treatment, it was decided to make a urethrogram, and this exam¬ 
ination was conducted 3 days later. The patient remarked no untoward symptoms 
in the intervening period. The method employed had been routine over the past 
5 years, and had given uniformly good results in some hundreds of oases (Gaudiu). 
The apparatus for making the injection included an air reservoir in which pres¬ 
sure was maintained by means of an ordinary sphygmomanometer bulb. This 
was connected to a mercury manometer and to the barrel of a large glass dress¬ 
ing syringe used to contain the contrast medium. From this reservoir the injec¬ 
tion was made through a Janet nozzle held against the urethral meatus. This 
apparatus was described by Kohnstam and Cave, The contrast medium was a 
40 per cent suspension of barium in a § per cent gum acacia solution in water. 

It is recorded that the medium flowed easily, the pressure recorded being be¬ 
low that usually noted (100 mm. Hg). The e.xposure was made while the medium 
was flowing. The patient appeared quite comfortable, and about 10 minutes later 
stood down from the table. He then complained of dizziness and the attendant 
thought he was going to faint. The heart stopped about 10 minutes after the orig¬ 
inal injection, although spontaneous respirations continued for some few minutes 
longer. 

The x-ray film exposed at the time of making the injection showed the con¬ 
trast medium already throughout the cavernous bodies, the corpus spongiosum 
at least, and through the veins of the pelvis. Postmortem x-rays slioived the me- 
uium ascending in the iliac veins and the inferioi’ vena cava. 
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At autopsy au old false passage could be demonstrated on the right wall of the 
urethra 1 inch distal to a dense small caliber stricture. This was the mode of entry 
of the contrast medium to the vascular system. The prostate was normal and the 
bladder moderately trabeculated. Barium could be demonstrated in the coronary 
arteries, and it is jDeiieved that this man died as a result of the coronary embolism. 

Accidents of this nature and complicating retrograde urethrograms must be 
very uncommon. The “urethrogram” is so striking that it cannot fail to impress 
the examiner. Grossmann (1946), reporting on pulmonary oil embolism, cites 2 
further cases following hystero-salpingography and quotes 13 further cases of 
oil embolism complicating this type of examination. He also cites cases of fat 
embolism following oil distension of the urethra to facilitate instrumentation 
(Patterson 1931, and Carr and Johnson 1935). As a complication of urthrography 
are cited 3 cases by Kohnert (1939) and one case by Eichler (1932). 



Fig. 1 


The earliest urethrographic studies were made by Cunningham in 1910 and 
there have been a large number of contrast media employed by various workers. 
The problem is to secure adequate opacity to give good contrast in a particularly 
dense part of the anatomy. Lipiodol and the barium suspensions we employ 
have been very successful in this respect, but they both present obvious dangers 
if they should enter the venous system. It would seem self-evident, therefore, to 
employ some medium that, should the rare accident occur of its entry into the 
blood-stream, it could cause no danger to the patient. Hippuran and the materials 
commonly used for excretion urography give adequate shadows. The patient is 
then protected from the dangers described above, although these substances, 
we should realise, still may have unpleasant sequelae should extravasation into 
the tissues occur. 

SUMM.VRY 

A case of fatal embolism from the entry of barium into the circulation in the 
course of the examination by urethrogram is described. A short review of M em- 
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bohsm complicating urethiogiaphy is given The pioblem of contrast nieduim 
Ttor this examination is discussed 

41 Symonds St, AucUandy I^cw Zealand 
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large bulb catheter in place. It shows the Albarran elevator depressing the 
catheter to a rather acute angle which may occasionally be necessaiy for the 
engagement of the tip in the ureteral orifice. After engagement of the tip the 
elevator is released and the catheter then has a more or less straight course up 
to the Icidney. 

The single disadvantage of the instrument to date has been the fact that the 
sheath is necessarily of 28 F caliber. The passage of the 28 F sheath through the 
unanesthetized male urethra may be painful and usually requires anesthesia. 
For use in the female this cystoscope has presented no difficulties and the writer 
sees no further indication for the use of the air cystoscopy. 

CONCLUSIOXS 

A new type cystoscope for the purposes of dilating and calibrating ureters and 
the passage of stone e.\traction instruments has been presented. It is believed 
that this cystoscope has distinct advantages over air cystoscopy methods, as 
well as over the present standard water cystoscopes when used for the above 
purposes. It is a modified cystoscope using the principles of pre-existing instru¬ 
ments such as the ^McCarthy tens sj'stem and the Albarran elevator. 

The writer expresses his sincere thanks to j\Ir. Frederick J. Wallace of the 
American Cystoscope Makers, Inc., who so kindly constructed this instrument. 
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A COMPLETELY ROTATABLE RESECTOSCOPE 
rREDERIC E B FOLEY 


INTRODUCTION 

Ml pie&ent endotheimal resectoscopea aie modifications of the oiigmal lesec 
tosoope described by AIa\iraillian Stern m 1920 
The numerous modifications and impioveraents of Stern’s mstiument are too 
numerous and mtiicate to waiiant detailed deseiiption and reference heie They 
have tremendously enhanced Stern’s conception and have made possible endo- 
theimal tiansuiethral piostatectomy as ue see it today 
In the oiiginal Stern instrument, and m all modifications of it until 1939, the 
lines—^liigh fiequency coid, lamp cold, migation tube—have had fixed position 
attachments to the instrument Accordingly, as the instrument—sheath and 
woiking element— is turned around the ciicumfeience of the vesical neck and pros- 
tatic urethia, the lines must turn with it and thus wrap aiound the pioximal end 
of the mstiument This fixed position lelationship between the instrument and 
the lines attaching to it causes much inconvenience, awkwardness and impair¬ 
ment of facility which the reseotoscope otherwise possesses In addition to the 
inconvenience and impairment made by the lines wrapping aiound the instiu- 
ment is the confusion made by the changed position of the loop operating lever 
(Stein-McCaithy) or thumb rest (Nesbit) occasioned by turning the mstiument 
around the whole oircumfeience as required by the operation The operator 
must keep constantly awaie of the changing position of the loop moving element 
01 “fish” for it 

In 1939 Wihnsky suggested a design for a “lotatmg”' reseotoscope in which the 
sheath and w orking element are “lotatable” w ithin a member towhioh the lines 
attach This arrangement permitted the lines to lemain in fixed position while 
the mstiument was turned around the cncumference of the vesical neck as le- 
quired m the operation for transurethial prostatectomy 
The Wihnsky design provided foi rotation of about 300 degiees in eithei di- 
lection flora a fixed staitmg point Rotation of the mstiument (with leference 
to the fixed position of the line attachments) across the starting point was not 
provided and accordingly it could not be rotated continuously 360 degrees and 
beyond in either direction independently of the fixed position of the lines The 
Wihnsky instrument has not been made available and the wntei Imows of no 
publication describing it 

Scott recently improved upon the Wihnsky design w ith a reseotoscope contain¬ 
ing a well conceived fundamental design providing a sheath and working element 
continuously rotatable m either direction without limitation of any starting point, 
while the lines and their attachments always remain in fixed position This in- 
stiuraent, completely perfected by the American. Cystoscope Makers Inc, is 
available ’ 


> “Rotating” la not properly descriptive “Rotatable” is more so The sheath and 
n-orking element do not 'rotate in performing their function they are rotated—are 
rotatable-ivith reference to the fixed position of lamp cord, high frequency cord andTr 
rigating tube attachments into position for performing their function 
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,H-F coraieclor 
Xampcoanector 
Jrrigalion petcock. 


Lamp circuit jack. 

H-F circuit jack. 
Loop operaliaj rias 
Loop locking rinj-- 




fiHFATH a OBTURATOR 
--^ampcircuit jack-box 

'[•/;>~J '1 tU-'-'-iCL 

L--, 

. WORK-IMr. FI.FMFNTASSEMBLED 

'fiotata&e coutaclt ^\H-Fcircuit jack-box 

Sov lamp not used/ 




Fig. 2 Foley lotatabic rescctoscope. Siicath is shown with obturator iu place and 
working element is assembled v . . . 

Moans of completing high fi ■ • to working element 

via jacks and jack-bo\cs when - . . iparcnt. 

This provision of line attachments to the working element is present in all 
standard endothermal resectosoopes with or without the rotable feature. 

From extensive inquiry it appears that few, if any, e.vperienced operators ac¬ 
tually make use of the working element water connection. Instead they connect 
the water tube to the stand pipe on the sheath with petcock interposed. This 
latter arrangement permits filling and emptying the bladder without need of 
placing the working element in tlie sheath. In this way rapid filling and emp¬ 
tying—as during evacuation of resected pieces and use of observing telescopes— 
is peimitted without use of the working element or need to transfer the water 
connection from the working element to the sheath. 

To preserve fully the prime purpose of the Wilinsky and Scott instruments 
the water line must go to the rotatable connector on the working element and 
advantage cannot be taken of bringing the irrigating stream to the sheath. 
Berry recently suggested a new rotatable water connection on the sheath, which 
somewhat undoes this disadvantage of the Wilinsky and Scott instruments. It 
permits the water tube connected to the sheath to remain stationary as the 
sheath and working element are turned around the circumference. 

The presently available Scott instrument with its cumbersome pistol grip, 
though nicely designed and beautifully made, seems not to be the complete an¬ 
swer to the wish for a completely rotatable resectoscope. 

In all resectoscopes—rotatable and otherwise—the line connections to the work¬ 
ing element are in many ways not desirable. When the working element is set 
aside to permit use of an observing telescope or the tissue evacuator, either the 
lines must be disconnected or the element must be set dowrr in close proximity— 
usually on the patient’s lower abdomen. 

From the foregoing comments concerning pj-esently available resectoscopes, 
it appears desirable to have a resectsoscope embodying the following: 

1. The instrument itself sheath and working element—contimiously rota- 
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table in either direction without limitation and independently of the lines which 
remain in fixed position. 

2. All line attachments to the sheath with no attachments to the working 
element. 

The desiderata mentioned above appear to be provided in a satisfactorily 
functioning new resectoscope here described and illustrated. 

The instrument illustrated was fabricated by the writer and his talented and 
skillful co-worker, Mr. J. Russell Hallman, except for certain standard parts 
(sheath, loop, telescope, obturator, petcock, lamp and high frequency terminals) 
supplied by American Cystoscope Makers, Inc. and an improved loop locking 
device designed and made by iSIessrs. Frederick J. Wallace and Joseph Held 
(of American Cystoscope klakers, Inc.) who have given unstinted assistance and 
cooperation. 



Fig. 3. Fole\' rotatable resectoscope. Working element is in place in sheath and dis¬ 
tributor. Lines—high frequency cord, lamp cord and water tube—have been connected. 
Fenestration of sheath and loop are directed toward 6 o’clock position. 

DESCRIPTIOX 

Affixed to and carried by the proximal end of the sheath is a “distributor” 
through which the irrigating stream is conducted to the sheath lumen and the 
lamp and high frequency circuits are conducted to the working element—when it 
is placed in the sheath. 

The distributor is made of a “distributor core” (of insulating material) affixed 
to the sheath and a “distributor housing” made of metal surrounding the core. 
The sheath and distributor core affixed to it are entirely separate from the dis¬ 
tributor housing and are rotatable in the housing like an axle in its hub. The 
lamp and high frequency circuit terminals and water tube petcock ai'e carried 
by the housing which remains always in fixed position, while the sheath with 
working element in place may be rotated without limitation in either direction. 

The water enters the sheath lumen through a passageway of design almost 
identical with Berry’s rotatable Avater connection but made as an integral part 
of the distributor. The lamp and high frequency terminals carried by the dis¬ 
tributor housing have brushes or shoes which make contact ivith and ride upon 
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oollectoi lings earned by the rotatable distiibutoi coie Fiom these collector 
lings pins (jacks) pioject from the proMmal face of the distiibutor coie to be 
engaged by coiiesponding receptacles (jack bo\es) carried by the Morlung ele¬ 
ment—nhen it is placed m the sheath 

Within the n orking element stiucture (baiiel) the lamp and high frequency 
circuits me completed by conductors going fiom the iespeoti\e jack boxes to 
the lamp and to the loop 

The loop IS projected by foniard movement of the operating ring nhich ex¬ 
tends around the uhole ciicumference of the working element barrel and may be 



Fig 4 Fole\ rotatable rcsectoscope Instrument is shown m operator’s left hand, in 
accordance with writer's way of handling it The fenestration of the sheath has been 
rotated around to 2 o’elock position By thumb pressure on loop operating ring, loop has 
been almost fully projected Compare position of sheath fenestration and loop w ith that 
shown in figure 3 Note that despite rotation of fenestration, loop and working element to 
3 o’clock position line attachments remain in their original position extending vertically 
upward from their coiincctioas on the distributor housing at 12 o’clock position With 
instrument thus gripped, support of instrument and movement of loop are a one handed 
operation Opposite hand is free for rectal counterpressure or rotation of w orking element 
and sheath into a neiv position 

operated by thumb or fingei pressure at any point on its ciicumfeience Ac- 
coidingly the loop moving element is always available for thumb oi fingei pies 
sure at any point on the circumference and there is never need to “fish” for it 
Foiw ard movement of the loop compresses a spiing Release of the compiessed 
spring effects loop letiaotion m a waj identical with the Nesbit leseotoscope 
mechanism 

The mstrament as descubed above is illustiated m figures I, 2, 3 and 4 

COMMENT 

The new instrument, as described and illustrated, piovides for the first time 
a completely rotatable rcsectoscope with all lines remaining m fixed stationary 
position and attached to the sheath and working element removable from the 
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sheath without encumberance of attached lamp cord, high freQuency cord or 
water tube. These features are prima facie improvement and advantage. 

The new and distinctive features and provisions of the instrument have been 
incorporated witli standard A.C.M.I. resectoscope parts and construction and 
fully prescribe the fundamental function of the standard endothermal resecto¬ 
scope. 

Facility in the use of a new device, tool, machine, or surgical instrument of 
design and operation differing from tho.se long familiar and constantly used, 
requires adaptability on the part of the operator. The longer a tool is used the 
more its operation becomes ‘‘second nature”. Only the adaptable worker will 
forego the facility of “second nature” operation to lay down the old and take up 
the new and improved. Once that is done operation of the new device soon comes 
to be “second nature” too, and its advantages materialize. 

In the writer’s hands the strangeness of the new instrument rapidl 3 '- disappeared 
with continuing use and its operation is now approaching “second nature”. With 
acquirement of this facility the advantages of the instrument have become more 
and more apparent. 

With the sheath and distributor held between the index and second finger of 
one hand (fig. 4) and the thumb of the same hand resting on the loop operating 
ring, the loop may be operated indefinite^ without requiring a change of grip 
and without need to “fish” for the loop moving element as the instrument is 
rotated into new positions. Holding the instrument and moving the loop is en¬ 
tirely a one hand operation, leaving the opposite hand free for intra-rectal pres¬ 
sure of tissue into the loop path. The proximal end of the working element bar¬ 
rel gripped by the thumb and index finger of the opposite hand may be rotated 
in either direction without limitation. With the distributor and its line attach¬ 
ments remaining in fixed position operation of the instrument and its rotation to 
any position on the circumference may be continued indefinite^’’ without the 
nuisance and impediment of lines wrapping about the working element. 

During use of the evacuator to remove resected tissue or during use of an ob¬ 
serving telescope the working element unencumbered bj’ anj’’ line attachments 
whatsoever may be removed from the sheath and set aside at a distance. 

This new form of completely’ rotatable resectoscope has been in routine use 
for several months. During this period Mr. Wallace and Mr. Held of American 
Cytoscope IMakers, Inc. have given invaluable aid in correcting faults of design 
and construction inevitably’ encountered in a new and intricate instrument of 
this sort. With their invaluable help, the device has been brought to a stage 
promising it a permanent place in the field of transurethral prostatectomy’. 

228 Lowry Medical Arts Bldg., Si. Paul 2, Minn. 
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]vianage:\ient of catheter drainage 

WESTON T. BXJDDINGTON and ROGER C. GRAVES 

For many patients who are undergoing medical or surgical treatment, constant 
urinary drainage by either the urethral or suprapubic route frequently becomes 
necessary. Patients with cerebro-vascular accidents who cannot void or ate in¬ 
continent, and those with acute retention after abdominal operations are famil¬ 
iar examples. Most of these patients, when seen initially, have sterile urine 
which, alter 2 to 6 days of catheter drainage, changes from a sparkling clear 
product to a cloudy one with pus in the sediment and a positive culture. This 
latter sequence of events has been seen so frequently that it had come to be ac¬ 
cepted almost as inevitable. Is it necessary that such infection take place? 
From whence do the bacteria come? And finally, is there anything we can do to 
prevent or delay the invasion of these organisms? 

We have sought some of the answers to these questions through a study of 
6S patients who have been hospitalized during the past 2 years at the Carney 
and New England Deaconess Hospitals. The majority of these individuals 
suffered from some form of prostatic obstruction, although a few had diverticula 
and calculi as related complications. With rare exception the members of the 
group fell in the sixth and seventh decades of life and all were males. It is readily 
apparent that any factors affecting the development of catheter infection will 
have full play in this class of patients due to the long periods of drainage in¬ 
volved, the instrumentation required and the frequent necessity for bladder 
irrigations. 

Forty-one of these individuals had sterile urines when first seen, but later 
acquired infection, while 27 had positive cultures at the time they came under 
our care. The type of procedure carried out in these patients is shorvn in table 1. 

Several patients in the group who were infected when first seen required uro¬ 
logical assistance because of bladder retention and infection complicating gen¬ 
eral surgical procedures. 

The pathology of the series is shown in table 2. 

Table 3 lists the types of bacteria found in the two groups. 

All patients in the series had at least 2 urinary cultures, most of them had 
more (several cultures were also taken on equipment, urethral secretions, gran¬ 
ulation tissue of sinuses, etc.). The urine for culture was usually obtained by 
aspiration of the drainage tube with a sterile 10 co syringe and needle after pre¬ 
paring a section of it with tincture of iodine. The bacteriology was determined 
by the hospital laboratories, and we believe represents a fair cross section of the 
organisms now commonly encountered. 

^ In this connection it should be noted that the infections were generally mixed 
(i.e. not due to a single organism) and not infrequently in the early cases as many 
as 3 or 4 separate species would be recovered from a patient during a 4-6 weeks 
period of drainage. The question of whether a staphylococcus or streptococcus 
represented a contaminant or not was at times difficult to assess. We have in- 

■■ 387 



388 


WESTON T. BtJDDINGTON 


eluded theiu as infections when there was pus in the urine, when another species 
was present or when the culture w^as repeatedly positive for these forms. 

Accurate determination of some of the organisms is often a matter of consid¬ 
erable experience, skill and persistence. “Running them through the sugars” 


Table 1. Type of operation 



CASES 

Two-stage suprapubic prostatectomy. 

26 

Two-stage transurethral prostatectomy. 

8 

Two-stage perineal prostatectomy. 

1 

One-stage suprapubic prostatectomy. 

4 

One-stage perineal prostatectomy. 

8 

One-stage transurethral prostatectomy. 

15 

One-stage suprapubic cystotomy. 

1 

Catheter drainage only. 

' 5 

Total. 

68 



Table 2, Pathology of obstruction 



CASES 

Benign hyperplasia of prostate.^ 

26 

Benign hyperplasia of prostate with infection. 

29 

Carcinoma of prostate.. 

7 

Fibrosis bladder neck (with contracture, atony). 

6 

Total . 

68 




Table 3. Types of bacteria recovered 


lOIAl CASES 



41 

2? 

Afill.-.-. 

17 (41%) 

23 (56%) 

12 (29%) 

20 (73%) 

. Aftrili?- .. 

13 (48%) 

j^p-rntT . 

9 (33i%) 

PrafpiTS. 

5 (12%) 

5 (18%) 

'Rntpror.occi. 

8 (19%) 

10 (36%) 

Streptococci 

Hemolytic. 

3 ( 7%) 

3 ( 7%) 

^ Wh pm nly hi p.. 

10 (24%) ' 

10 (24%) 1 

2 ( 4%) ) 

3 ( 7%) 

RtnnVivlnp.occi. 

5 (18%) 

Viap.illim.. 

1 (3.7%) 



is frequently only the beginning of a hard problem. The character of bacteria 
change with media and environmental factors so that their exact identification 
is frequently extremely diflSicult for even well trained and alert techmeians. 
The high incidence of Pyocyaneous (Pseud, aerug.) is probably even greater 
than noted, for the production of greenish-blue pigment is the chief criterion for 
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its identification, but Stanley of the Massachusetts Memorial Hospital states 
that these organisms may also produce yelloir pigment or none at all. As this is 
one of the most common and persistent invaders we now have to deal with, 
knowledge of its presence is essential to planning suitable therapy. 

To provide a base line with which to compare our results we have assumed 
from past experience that patients placed on catheter drainage of the conven¬ 
tional type in the average hospital acquire infection at least to the bladder 
level by the end of the first weelr, often earlier. This takes place in spite of drugs 
and forced fluids as in the following cases (table 4), which we submit as typical 
examples. 

What are the factors responsible for infection in this group of patients? Al¬ 
though we do not doubt that the etiology must include such possibilities as a) 
reactivation of a latent process in the prostate and urethra, b) blood and lymph 
borne invasion of the bladder, and c) retrograde extension of infection along 
catheters, nevertheless, we believe that mechanical introduction of bacteria is 
more frequently to blame. This we should be able to control. 


Table 4. Patients developing early infection 


BACTESIX a£C0VZS£O 

CAV or CATBSTES DSAIHACZ 

Case 1. Pseud, aerug. 

s 

Case 2. Entetocoooua 


Aerob. acrog. 

i 

£sch. coli 


Case 3. Staph, alb. 

5 

Case 4. Escb. coU 


Enterococcus 

6 

Pseud, aerug. 



In the first place, sterilization of the catheter, forceps, instruments, syringes, 
glass connections, basins, irrigating solutions, rubber tubing, drainage bottle, 
gauze, lubricant, etc., must be absolute. Secondly, meticulous attention to prep¬ 
aration of the external genitals or operative site is essential. Any break in the 
above chain will result in the introduction of bacteria at the time of initial in¬ 
strumentation or of subsequent procedures. For e.xample, failure to protect the 
open end of the catheter and glass connection from contanunation when bladder 
irrigations are performed is a common incident of careless technique. Finally, 
we have come to insist not only on sterility of the drainage tubing and bottle, 
but also that the latter be provided with a cork pierced by two glass connections 
to one of which the drainage tube is attached, while the other acts as an air vent 
(fig. 1). 

This entire outfit of bottle, cork, tubing and connections is wrapped and auto¬ 
claved intact, thus coming to the patient’s bedside secure from contamination. 

Such a drainage system has two advantages. It prevents the reverse siphonage 
of bottle contents when the latter is raised above the bladder level as is so fre¬ 
quently done by both nurse and patient. It also protects the lower end of the 
drainage tubing from gross contamination by a pool of infected urine, in case 
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reHux from the tube does occur. We have adopted a schedule of replacement of 
tne stenle tubmg and bottle every other day. 

Before the institution of this system of drainage we cultured simultaneously 
many urines both at the bladder and drainage bottle levels. Positive cultures were 
generaUy obtained from the bottle first and from the catheter at a later date, 
occasionally both became positive on the same date, as one might expect. The 
species isolated in the separate specimens were almost always identical. When 
urine for culture was taken from the lower end of the tubing just before it en¬ 
tered the bottle positive reports were much less common than from the bottle 
contents, implying we believe, that the latter is a most fertile source of innoc- 
ulum. Tables 5, 6 and 7 are examples taken from the series. 

Table 8 illustrates the ineffectiveness of chemotherapy alone in preventing 
infection in patients on catheter drainage. The bacteiia listed were recovered 



from the bladder urine while the patients were receiving the drugs as noted, in 
accepted therapeutic doses. 

There are strains of all these bacteria which are resistant, or readily become 
resistant to the urinary antiseptics, since patients on catheter drainage frequently 
develop infection dming the administration of these drugs. It is unsatisfactory 
to depend upon drugs alone mthout the sterile precautions that we have em¬ 
phasized but we commonly use the sulfonamides or the antibiotics, or both, for 
the control of infection or to lessen the likelihood of its occurrence. Continuous 
medication at regular intervals, at night as well as during the day, offers the 
greatest protection as far as drugs are concerned; interruption of the program 
for a number of hours may allow the bacteria a foothold from which it is diffi¬ 
cult to dislodge them. In the case of mixed infections a combination of drugs 
must be used since removal of one bacterial strain may permit another to flour¬ 
ish as has been shown by several observers. 

Streptomycin was employed in 10 individuals for serious infection due to gram 
negative bacilli, especially Proteus and Pseudomonas, and for protection of poor 
risk patients. Due to its lower cost and lessened toxicity in the smaller doses 
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now found generally effective, we are administering it not infrequently for ter¬ 
minal disinfection prior to discharge from the hospital. 


Table 6. D. aged 80 


DA'XS OF CATHETEtt 

DEINS CDLTDBE, BOTTZX 

DEIKE CULTDEE, CATHETEE 

5 

Staph, alb. 

No growth 

6 Transurethral resection of 

prostate 

7 


No growth 

8 

Pseud, aerug. 

No growth 

10 

Pseud, aerug. 

Pseud, aerug. 


Table 6. A. B., aged 80 


OAVS OF CATSETEB 

DUKE CDLTDBE, BOITIE 

DUKE CDLTDBE, CATHETER 

4 Suprapubio cystostomy 

10 

No growth 

No growth 

No growth 

19 Prostatectomy 

21 

No growth 

No growth 

23 

Aerob. aetog. 

Aerob. aerog. 

28 

Aerob. aerog. 

Aerob. aerog. 

35 

Aerob. aerog. 

Aerob. aerog. 


Table 7. F. BT., aged 75 


BAYS 01 CATHETER 

DRIKE CDLTDRC, BOITLE 

ORIKE CDLTORS, CATHETER 

1 Cystotomy 

3 

No growth 

1 No growth 

6 

Pseud, aerug. 

No growth 

9 

No growth 

No growth 

10 1 

Pseud, aerug. 

i Pseud, aerug. 

19 (receiving streptomycin) | 

No growth 

No growth 

20 Prostatectomy 

27 

Pseud, aerug. 

, Pseud, aerug. 


Table 8. Infection developing during chemotherapy 


DEOG 

BACTERIA 

Case 1. Sulfadiazine 

Pseud, aerug. 

Case 2. Sulfiadiazine 

Pseud, aerug, Non-hemol. streptococcus 

Case 3. Sulfadiazine 

Esch. coll 

Mandelic acid 

Streptococcus 

Mondcllc acid 

Pseud, aerug. 

Uase 4. Suitadiazine and penicillin 

Esch. coli, enterococci and streptococcus 

Case 5. Sulfadiazine 

Proteus 

Sulfadiazine and penicillin 

Aerob. aerog. and non-hemol. streptococcus 


Table 9 presents in brief some of the results of our efforts to combine the sterile 
treatmmt of drainage with chemotherapy in recent cases. The periods were 
determined from the first day of catheter drainage to the last date with a sterile 
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A DEVICE FOR REMOVING CLOTS FROM THE BLADDER; A 
NEW IRRIGATING NOZZLE 
GIDEON TEVIBERLAKE 

As I have previously stated, no operative procedure ever evoked more fantastic 
claims of success at its inception than did that of transurethral prostatic resection. 
For a while, it was the fashion for every one who could buy the implements to 
go at the procedure with hardly more than a scant knowledge of the technique, 
the hazards, heartaches or the real grandeur of the method. Tomes have been 
written about the good results, little about the not infrequent complications such 
as ruptured bladder, injured sphincter, recto-urethral fistulas, incontinence, 
postoperative hemorrhage, and just plain deaths. 

Having been one of the pioneers of endourethral surgery, I have seen just 
about every phase, good and bad, and particularly the annoying hemorrhage 
during and after surgeiy, sometimes as long as 3 weeks later. I am especially 
concerned in this offering i\dth secondary hemorrhage in which fused aggregations 
of clots form to present rather diflScult problems. In this regard, of considerable 
importance is the fact that, as seen by me and confirmed by many observers, 
there is nothing that keeps a bleeder bleedmg like blood clots. Further, no satis¬ 
factory explanation has been given for this phenomenon. I have concluded that, 
in the process of clotting, threads of fibrin become attached to margins of the 
blood vessels and as they contract, simply prevent the mouths of the vessels from 
closing. To support this conclusion, upon removing the clots many hemorrhages 
cease. If the bleeding does not cease of this procedme, we have at least cleared 
the field for fulgurating the offending areas. 

I Jiave used practically every device for removing clots from the bladder. 
Many have been clumsy and inadequate. It is reasonably simple to introduce a 
resectoscope or panendoscope sheath through which the clots may be aspirated 
by the Elhk, Toomey or other evacuating syringes. But, regardless of the de¬ 
mand for getting the clots out, these fused masses have to be disintegrated 
before satisfactory removal can be accomplished. I still have great confidence in 
the old time glass asbestos plungered syringe. But for brealcmg up clots I have a 
simple method to offer, both for the various sheaths and the special instrument 
which is later described. By use of the aforementioned sheaths I often find that 
the bladder lining becomes engaged when I have to release it by forward pressure 
from without. 

Several years ago I hit upon a plan for removing clots, whether the patient is 
on operating table or on a bed pan, when all the work can be easily carried on. 
A description follows: 

The device is fashioned somewhat like the letter S with the amplitudes of the 
curves very shallow. The diameter is that of 26 F; 30 cm. in length. The device 
is introduced by a steel-ribbon obturator which has a bouled tip. Just behind the 
distal end there are fom- elliptical fenestrae designed to prevent incorporating 
the bladder mucosa. These measure 5 by 7 mm. 

The proximal end of the “declotter” has a female adapter socket which accepts 
the Flfik evacuator or the Toomey syringe (fig. 1). To further assist me I have 
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the male adaptei inseited into a stuidy piece of led rubber hose so that it may¬ 
be used inth any soit of syiinge and thiough iihich iiiigations may be given 
1 pieviously have mentioned tlie necessity £oi bieaking up fused clots, it can 
be easily accomplished by a veiy simple device, that of bending a piece of tonsil 
wire upon itself of such length as w ill peimit it to extend about 2 oi 3 cm beyond 
its mouth Then ue giasp the proximal poition uitli a clamp and begin a lotary 
movement as lie move tip fiom side to side veiy cautiously One uiologist 
suggested that I include a watei conduit That is avoided because the cannula 
Mill peimit a 14 oi 16 stiaight cathetei to be passed mto bladdei uhenever 
inigations aie indicated Fuithei, the kidneys aie supposed to fuinish some of 
the fluid The name of this device is the “declotting cannula ” 

Since I have been in the practice of urology, one of my gieatest concerns has 
been that of ouniiig and enjoying an iiiigatuig nozzle foi uiethial catheters 
that Mould not bleak into bits Mlien it hit the flooi Ovei the yeais iirigating 
nozzles have been made of glass, clumsy and inefficient I believe that now I 
have one Mhich Mill seive many puiposes and seive them Mell (fig 2) I heieby 



Fig 2 Fig 3 


offei an all seivice iiiigating nozzle made of metal that is boilable and bounces 
well It can be used foi tube connections, iingatnig uiethias oi oatheteis, chiatmg 
the unnaiy meatus It cariies a Liiei adapter at the pioximal end into Minch a 
glass syiinge may be insei ted foi filling bags of letention catheteis Its dimensions 
ai e length, 6 cm , shoulder to apex, 4 cm , diameter at apex, 4 mm, base size, 28 F 
and shouldei, 39 F It has a 2 mm hole 
The thud issue is that of having a satisfactory nozzle foi niigation thiough 
catheteis and I have devised one by cutting off the longei nozzle about half-iiay 
its length and chilling it to a 4 mm boie thiough mIiicIi fluids niaj'^ lun more 
fieely and in gieatei volume so that time is saved at the Moik of Uvage (fig 3) 

SUJUM VRl 

As soon as the “declottei” Mas exposed foi sui\oy and sale at the meeting of 
the Ameiican Uiological \ssociation m Buffalo, N Y in 1947, oiii colleagues 
came right along and ponied m ordeis Mell ovei the hundred maik before I left 
They all appealed veiy naive and innocent, had done then penance, and Mere 
Milling to confess openly that some of them, at some time, had actually seen a 
blood clot 01 so during the Midth of then aast expeiiences' 

The devices desciibed heie aie mamifactuied by V Mueller and Co 4(18 S 
Honore St, Chicago, Ill 

Times Bldg , St Petersburg, Fla 
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A N’EW DEVICE FOR INFLATING AND DEFLATING 
CATHETER BAGS 

GEORGE G. GILBERT 

A time and labor saving device, applicable to all types of bag or balloon cathe¬ 
ters, will be described. It renders them easier to handle and more practical for 
both the doctor and the patient. 

The device consists of a rubber plug which, during manufacture, is placed in 
the distal end of the inflating tube and cured with latex. This process insures an 



Fig. 1. .^1, syringe, with needle inserted through rubber plug, and bag being inflated. 
B, showing maintenance of inflation after removal of needle. 

air and water-tight union. Inflation and deflation of the bag is then carried out 
by using an ordinary syringe and needle (fig. 1). The plug is similar to the type 
commonly seen in bottles containing drugs for parenteral use. Multiple insertions 
and removals of a needle are then possible without subsequent leakage or con¬ 
tamination. 

The advantages are: 1) The clumsy attempts to inflate the bag \vith an ill- 
fitting syringe, and the concomitant leaks of fluid are avoided. 2) One can be 
certain of delivering accurately the desired volume to the bag. 3) There is no 
necessity to secure the inflating tube with a metal clamp, rubber band, or string. 
4) The risk of the inflating tube getting caught as a patient is moved from oper¬ 
ating table to stretcher is lessened. 5) There is less chance for the bag to become 
deflated accidentally. 
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The practical necessities for the workability of this device are obvious. The 
union between the plug and the inlet tube must be air- and water-tight, and allow 
sterilization without losing these qualities. The rubber must be of such a nature 
that it will allow repeated needle punctures and still seal off completely after 
withdrawal of the needle. 

Samples, manufactured through the kindness of C. R. Bard, Inc., seem to 
fulfill all the practical criteria. One 5 cc bag catheter was left in a patient for 2 
weeks. On removal -4.5 co was aspirated. The same catheter now has been in 
another patient 3 weelrs, and is still working satisfactorily. A second sample has 
received approximately 20 injections with a size 22 needle before leaking occurred. 
The leakage was of scant volume and stopped spontaneously after 10 minutes. 
A normal catheter certainly would have reached its life span of usefulness before 
this number of injections had been reached, hlore experience may indicate the 
need for further refinements. 


SUMMARY 

A rubber plug sealed in the distal end of the inflating tube of a bag catheter 
permits easy inflation and deflation of the bag. The advantages and practical 
requirements of this device, as welt as the author’s experience with samples, have 
been discussed. 

409 Flat Iron Bldg., Asheville, AT. C. 
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. TWO MINIATURE URETHEyiL CATPIETERS 

i^IEREDITH F. CAMPBELL 

From the Deparlmcni of Urology, New York University 
College of Medicine, New York, N. Y. 

The urethral catheter is employed more often in infants and children than a 
uiologic instrument. In this group it is toda3'’ emploj’’ed chiefly for the asep 
collection of specimens Avhen the clinical problem is concerned with urina 
infection, either known or to be ruled out. Here the .specimen should alwaj'’s 
obtained by catheterization in females of all ages, and also in males from wh( 



Fig. 1. Campbell miniature catheters. A, male catheter. B, female catheter with generoi 
iin handle and female Luer connecting tip. C, rubber tubing with male Luor connecti( 
fitting. 

one cannot get an aseptically collected voided specimen. Only by employing th 
method can contamination be avoided, the correct bacteriologic and cellul: 
identification made, and the progress of therapy ascertained. The increasir 
recognition of the value and necessity of this procedure by both urologists ar 
pediatricians is encouraging. Catheterization is seldom required for the relief 
acute vesical urinary retention in the j^ung. 

In order to minimize the technical difficulties of aseptic catheterization ; 
children engendered bj^ behavior problems, lack of cooperation, limited workir 
space and a small urethral caliber, the writer devised the miniature instrumen 
shown in fio-ure 1.‘ These catheters of 8 F caliber, noncorrosive metal constructic 
and adequate length, are notable because of their small size and the generoi 

‘Manufactured by J. Sklar Manufacturing Co., Long Island City, N. Y. 
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Metandren Linguets are specially prepared to facilitate 
absorption of methyltestosterone through the oral mucosa 
^Numerous reports indicate that in the average case, dosage 
\^h the Metandren Linguets need be only half that with 
ingwed tablets of methyltestosterone. 
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maintaining urinafg 
antisepsis uvithout 
distM*essing the patient 
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MAHDEIAMIHE (methenamine mandelate) is effective against 
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ETHICON SUTURE LABORATORIES, OIVISION OF JOHNSON & JOHNSON, NEW BRUNSWJCJf, N 



Chicago, III.—Photograph in Elhicon 
Suture Laboratories, showing ribbons of 
surgical gut being inspected just prior 
to immersion in chrome bath. After 
chromicizatian several ribbons are spun 
into a completed suture strand, Tru- 
chromicizing before spinning, an oxc/o- 
sivo Elhicon process, assures uniform 
chrome disposition, resulting in uniform 
digestion by tissue enzymes. 
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WITH ETHJCON'S TRU-CHRON\lCIZlNG PROCESS 


The fate of the absorbabfe suture after irapfauta- 
tioii and ^\ound closure, and Us reactions in llic 
host, arc the ultimate teat of the suture s quality 
and dependability. 

Today chromicized gut is nideJy used because 
of its resistance to digestion until liealing is ac- 
complisbcd. In this aspect, the chromic suture 
must possess these attributes: 

1. Sufficient chrome content to v>illistand pre¬ 
mature digestion. 

2. Chrome concentration must not be so exces¬ 
sive tliat fragments of the suture resist digestion 
and persist in tissue. This condition freqncnlly 
leads to knot e'^trusion. 

In order to obtain a product ha\ iug the highest 
possible degree of uniformity, Etlncon ebromi- 
cizes ra^v gut strands in the ribbon stage This 
more meticulous process nas named Tru-cbronii- 
cizing. The aUernati\e method, used by others, 
called surface-cbromicizing, involves the dipping 
of the finished, spun and dried suture strand in a 


chrome hath. These are the results oi the tno 
methods: 


SurfacG-Chromiciiing 

In cn 2 }mc solution, the 
core of most sur/ac«M:hra- 
micized gut digests readily, 
leaving a hollou c) Under 
\\bich «:eparatcs Into rib 
bon:>. 

This c>lindcr niaj Ue ex 
ccsaivcU resistant to en- 
zjtne .nctlon nnd remain as 
an undigested foreign body 
indcftuitcl). 


Ttu-Chromiciiing 

Ethicon Tru-chromicized 
gut cxliibils uniform en¬ 
zyme resistance tbrouglioul 
digestion. It digests from 
tlie surface in^Tird. and re¬ 
tains its integntj as a uni 
fled suture until dissolution 
approaclicii completion 
Total digestion cllmf 
nates Uie danger of knot 
extrusions and sterile stitch 
abAce:»s&>. 


VJbai Tru>ChromJCf2/fTg Means To Tou 

f. Less interference with healing Uirough mini 
mized foreign body reaction. 

2. High tensile strength of suture retained for the 
healing period, followed by complete absorption 

3. Unifonnity m tliose physical and physiologic 
characteristics essential to accurate surgica 
technic. 


SURFACE>CHROMlCIZlNG* 


ETHICON TRU-CHROMICIZING 



W/ien Qul is chromtnzrd ajier siravds are spun and dried. 
diTome concenlralion is rerij Uujh in sinjacc layers and 
TclaUieiyloic in (he core Inner rare is digested rapidly—the 
highly chrotufctzed periphery sunnes Jor prolonged periods 


Indmdml ribbons of gul are soaked m chrome baih befo 
they are spun into strand, permiUmg tmform deposdwn 
chrome The strand thus has the same chrome content fro 
periphery to center. 


(■ 


ethjcoji 


?•. 





To .nuslipl. ,h,. smott lab.„.o,, „„ „..d. 

surtQce-chtomicixmg t$ done under tension. Both ^ 


processes are performed in large vals. 
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NYLON — Ethicon’s Black 
Braided Nylon has high ten¬ 
sile strength, ties readily, and 
is gauged according to U.S.P. 
sizes. 

Ethicon Nylon is a specially 
processed strand which fully 
meets the surgeon’s require¬ 
ments for a non-absorbable 
suture. It is moisture and 
serum proof. 


COTTON-Ethicon Cotton, 
U.S.P., is 10% to 30% stronger 
than ordinarj"^ cotton. Specially 
prepared from imported 100% 
Egyptian long staple liber. 

Ethicon cotton is free from 
lint and irregularities. No harsh 
fillers or.harmful dyes. 

If you have a preference for 
cotton, try Ethicon Twisted 
Cotton. 


SILK— You get intrinsicstrength 
and minimal tissue reaction 
with Ethicon Tru-Formed 
Black Braided Silk Sutures. 

Ethicon Silk forms smooth, 
firm knots, has minimal ad¬ 
herence to tissue. Non-capil¬ 
lary, serum-proof, non-toxic, 
strictly U.S.P. gauge. 

Ask your 0. R. Supervisor 
for Ethicon Silk. 


EmiCON 




Ethicon suture iaboratories 

Division oj Johnson &■ Johnson, New Brunswick, N. J- Worlds Largest Manujaciurer of Surgical Gut 
Suture Laboratories at New Brunswick, N. J.; Chicago, Ill.; Brazil; Argentina; Scotland; Australia 

COPYRIGHT 1949 , JOHNSON & JOHNSON, PRINTED IN U. 9 .A* 
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As an adjunct 
itothal Sodium 

bocurarine 

RIDE. ABBOTT 

phcd in 10 cc. and 
lals^ each cc. repre- 
3 mp. of d*fii!)ocura- 
oridc pentahydrate. 
;r literature today. 


From and /or every corner of the globe in which 
modern surgery is practiced come the published reports on the use 
of Pentotlial Sodium for intravenous anesthesia. Now numbering more than 
1200, these reports constitute a detailed guide covering the safe and elTective 
use of the drug. Among the important advantages cited for Pentothal 
Sodium are: simplicity of equipment, rapid induction without anxiety 
on the part of the patient, sliort and pleasant recovery period, and freedom 
from fire and explosion hazards. Wish to know more? Just drop us a line. 

color film —Medical groups wishing to view a 
color motion picture on the uses and limitations of Pentothal Sodium 
in obstetrical procedures may arrange for a showing by 

writing to Abbott Laboratories, North Chicago, Illinois. 





fSTERiLE THIOPENTAL SODIUM, ABBOTT) 

for Intravenous anesthesia 


(In wriUng»dvertisers, please mention the journal—It helps.) 
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FOR BEST RESULTS 
IN URINALYSIS USE 
USSLA 

Products 

'mutmaii’s: 

ALBU-MI-TEST TABLETS—A DIRECT 
Simple, and Rapid Method for the Detection 
of ALBUMIN in URINE 

250 Tablets $1.95 

SULFA-TEST TABLETS—A Rapid and Ac¬ 
curate method for the Detection of SULFO- 
NAhllDE Drug or Crystals in URINE. 

100 Tablets $1.50 

ACETONE-TEST POWDER—For the Accu¬ 
rate, Simple, and Rapid Detection of ACE¬ 
TONE in Urine. 

12 vials 10 gms. each $7.25 

No Liquid Reagents, Healing or Pipetting 
Literature Jor these or other USSLA Products 
on request. 

Q. S. Scientific Laboratories 

137 Christopher Ave. Brooklyn 12, N. Y. 


PEVER- 

WHAT TO DO FOR IT 

There is no better way of meet¬ 
ing the febrile state than by the 
administration of 

"^lak 

® 

It is an invitingly pleasant alka¬ 
line drink mildly hypertonic and 
supplying the principal basic salts 
of which the animal body’s alkali 
reserve is composed. 

Kalak stands in good stead as an 
aid in neutralizing the acidosis of 
disease and that incident to vari¬ 
ous drug therapies. 

Available at all pharmacies. 

Kalak Water Co. of New York, Inc. 
30 Rockefeller Plaza 
New York 20, New York 



RADON 



SEEDS 



OR safety and reliability use composite Radon seeds in your cases 
requiring interstitial radiation. The Composite Radon Seed is the 
only type of metal Radon Seed having smooth, round, non-cutting 
ends. In this type of seed, illustrated here highly magnified. Radon 
is under gas-tight, leak-proof seal. Composite Platinum (or Gold) 
Radon Seeds and loading-slot instruments for their implantation 
ore available to you exclusively through us. Inquire and order by 
moil, or preferably by telegraph, reversing charges. 


the radium emanation corporation 

GRAYBAR BLDG. Telephone MU 3-8636 NEW YORK, N. Y» 
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RIB-BACKS make 




1 


# # # 


ON THE SURGEON: 

Superior cutting elHciency, predicated upon 
inimitable, uniform sharpness throughout the 
entire cutting edge, Rib*remforcemenl-~an ex¬ 
clusive feature that provides added strenglJi 
and a degree of rigidity best calculated to resist 
lateral pressure, insures dependable blade per¬ 
formance which serves the surgeon to the great¬ 
est advantage. 

ON THE ASSISTANTS: 

Dependable blade •performance poses fevser 
problems for other members of the surgical 
team. Less time-consuming delays... less con¬ 
fusion ... an essential contribution towards 
clocklikc surgical procedure. 

TO HANDLE: 

Precision fabricating methods and rigid in¬ 
spection controls insure blade.for-blade uni¬ 
formity with a resultant capacity to accurately 
and firmly fit every B>P Handle designed for 
component use. Various blade patterns can be 
interclunged instantly as required. 

ON THE BUDGET: 

Tlie buyer is assured of 12 perfect blades in 
every dozen RIB-BACKS purchased. Their 
superior qualities and longer periods of satis¬ 
factory utilization are-also factors that reduce 
blade consumption to an economic minimum. 


(In writing to advertisers, please mention the jouriial-it heJps.) 
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NEW * BIG * IMPORTANT 

Textbook of 

GENITO-URINARY 

SURGERY 

Edited by 

H. P. WINSBURY-WHITE, 

M.B., CH.B., ER.C.S. 

Surgeon, St. Paul's Hospital for Genito-Urinary Dis¬ 
eases; Urologist, Princess Elizabeth Hospital for Chil¬ 
dren; Lecturer in Urology, University of London 

Forty of Great Britain’s leading surgeons 
and urologists have contributed to this up to date text 
covering the urinary tract and the male genital system. 
Controversial subjects such as the different methods of re¬ 
moving prostatic obstruction are fully discussed. The 
eighty-three chapters [with over four hundred and fifty il¬ 
lustrations cover genito-urinary surgery in all its aspects. 
Well illustrated, with many figures in color. 

1046 pp., 451 figs., $16.00 

THE WILLIAMS & WILKINS CO. 

Mt. Royal and Guilford Aves. Baltimore 2, Maryland 
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ght UROGRAM 




a'clear solution 


By intravenous 
injection, Neo-Iopax* 
provides not only a “bright 
urogram” that permits accurate 
diagnosis, but also significant tree- 
dom from severe systemic reactions. 
Sterile, crystal clear and containing no for¬ 
eign particles, Neo-Iopax has justly earned its 
enviable record for relative safety among uro- 
graplnc agents. 


NEO-IOPAX* 

(brand o( sodium iodomethamate) 

When retrograde pyelography is indicated, Neo-Iopax will also he chosen 
because it is nonirnlating to delicate urinary tract membranes. 






CORPORATION • BLOOMFIELD, N. J. 
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RETROPUBIC URINARY 

SURGERY 

by TERENCE MILLIN, F.R.C.S, 

Genita-Uruiary Surgeon, London 

This monograph gives in detail the methods employed in the retropubic ap¬ 
proach to a number of surgical problems. The author has had considerable suc¬ 
cess with the retropubic prostatectomy for prostatic obstructions, and also the 
retropubic operation for stress incontinence in women. The specially prepared 
illustrations are deliberately semi-diagrammatic for the sake of clarity. 

Includes Chapters on 

Prostatic Obstruction Fibrous and Calculous Prostate 

Pre- and Post-operative Care Carcinoma of the Prostate and Bladder 

Retropubic Prostateaomy Anesthesia 

Appendix of Case Analyses 

215 pages 163 illustrations $7.00 

THE WILLIAMS & WILKINS COMPANY 

Mt. Royal and Guilford Aves, Baltimore 2, Md. 


Notice to Subscribers 


Beginning in January 1950, subscription price of 

The Journal of Urology 

will be $5.50 per volume, $11.00 per year. 


THE WILLIAMS 5- WILKINS COMPANY 


Mt. Royal and Guilford Aves. 


Baltimore 2, Maryland 
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for use with Wappler Surgical Unit C-263 

Wcy)j)(er JW)te Gmtrol Unit 


f^ow- Remote Control Unit provides electronic 
control of cutting and coagulating currents 




The McCarthy Electronic Switch- 
incorporated into the new Wappler 
Remote Control Unit—now brings 
remarkable flexibility and precision 
to the control and blending of 
eleotrosurgical cutting and coagulating 
currents produced by the standard 
Wappler Surgical Unit. This new 
electronic control helps to facilitate 
procedures and to improve techniques 
in electrosurgery. • The remote control 
unit consists of a small housing in 
which two microsensitive relays and 
a small filament transformer are 
contained. A supporting arm allows 
the unit to be mounted directly to the 
side of the surgical unit in a position 
convenient to the operator without 
interfering with the manipulation of 
the unit itself. Conducting cords 
connect with the power inlet supply 
and the eleotrosurgical unit. 


WRITE FOR FUEL INFORMATION 
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excellent 

visualization- / , 

ease of / 

manipulation... / 
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CATALOG No 4875 


Crushing small calculi, 
or large fragments of vesical 
calculi, may be carried out 
under direct vision—smoothly 
and certainly—with this 
visualizing lithotrite.* 
Unusually good visualization is 
assured by the McCarthy 
Foroblique 68A Telescope, 


centrally located between the 



stopcocks which channel an 
adequate flow of water, centrally, 
over the telescope objective. 
Introduction of the lithotrite into 
the bladder is facilitated by 
the anatomically correct angle 
of the crushing jaws 
and the instrument shaft. 
The instrument itself may be 
quickly disassembled after use 
for cleaning and sterilization. 


•Modilicalion by Dr Floyd C Hetrdtickson ■ 

I 

^yfvHetHcwi Cystrisccye tMofors, ^nc, j 

1241 LAFAYETTE AVENUE Frederick c. v/auace. Preddeni NEW YORK 59, N. Y. j 
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New England 5ecIion— Dr. Roger C. Graves, 12 Bay State Road, Boston, Massachusetts 
Alternate — Dr. Fletcher H. Colby, 262 Beacon St., Boston, Mass. 
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REGISTRY OF GENITO-URINARY PATHOLOGY 


The following members of the Registry of Genito-Urinary Pathology are eager to assist you 
in registering tumors of the gcnito-urinary organs, in obhuning the advantages of the consul' 
tation service, or in obbuning information regarding the Registry publications or loan sets of 
microscope slides. Please communicate with the Committee member nearest you regarding 
the registration of tumors. Communications regarding the other fxmcdons of the Registry 
can be made directly to Coi. J. E. Asb, Army Institute of Pathology, Washington, D. C. 

CAurosiinA 

Tracy 0. Powell, 915 Equitable Bldg., 6253 Hollywood Blvd., los Angeles 28 
Thomas E. Gibson, 450 Sutter St., San Francisco 

DISTRICT OF COLUMBIA 

Col. J. E. Ash, Army Institute of Pathology, Washington 
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IOWA 

Rubin Flocks, University Hospitals, Iowa City 

LOUISIANA 
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W. Houston Toulson, Medical Arts Bldg., Baltimore 1 

MASSACHUSETTS 

Roger C. Graves, 12 Bay State Road, Boston 
George C. Prather, 1180 Beacon St., Brookline 46 

MICHIGAN 

Reed M. Nesbit, Umversity Hospital, Ann Arbor 

MINNESOTA 

Gershom, j. Thompson, hiayo Clinic, Rochester 

Missoxmi 

Nelse F, Ockerblad, 1530 Professional Bldg., Kansas City 

E. Humber Burford, 958 Arcade Bldg., St X^uis 

Otto J. Wilhelmi, 218-220 Univeraty Club Bldg., St. Louis 3 

NEBRASKA 

WiLUAM Joseph McMautin, 611 City National Bank Bldg., Omaha 2 

NEW JERSEY 

W. Kenneth Wheeler. 140 Roseville Ave., Newark 7 
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John Newbouj Robinson, 180 Fort Washington Ave., New York City 32 
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WnjAAM A. Melnee, 75 Willett St., Albany 
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W. W. Scott, Medical Arts Bldg., Rochester 
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John E. Dees, Duke University, Durham 
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C. C. Higgins, Cleveland Clinic, Euclid Ave. at 93 St., Cleveland 6 
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Anson L. Clark, 514 Medical Arts Bldg., Oklahoma City 
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Edward W. Campbell, 1318 Medical Arts Bldg., 16th and Walnut Sts., Philadelphia 
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Samuel L. Raines, 188 S. Bellevue, Memphis 4 

TEXAS 

R. E. Van Dozen, 721 Medical Arts Bldg., Dallas 1 
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Samuel A. Vest, University of Virginia Hospital, University Station, Charlottesville 
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CANADA 

ONTARIO 

Carl Aberhart, 1012 Medical Arts Bldg., Toronto 5 
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INSTRUMENT COLLECTION COMMITTEE 


The Instrument Collection is made up of urologic instruments and devices given or lent to 
the American Urological Association. The Collection is to be kept permanently in the Army 
Medical Museum. 


All ^ts or loans to the Collection may be sent C.O.D. to Dr. William P. Herbst, 1801 


Eye St., N. W., Washington 6, D. C. 


J. A. Campbell Colston 


William P. Herbst 


Thomas J. Kirwin 
A. J. Scholl 

Montague L. Boyd, Chairman 


NOMENCLATURE COMMITTEE 


The Nomenclature Committee requests suggestions concerning additions to the published 
Urological Nomenclature, and also suggestions concerning changes in the present list of ac¬ 
cepted diagnoses. The chairman requests that correspondents send him a carbon copy as 

well as their original letter to simplify the secretarial problem. 

Clyde L. Deming 
William J. Engel 
John R. Hand 
Hugh J. Jewett 
Montague L. Boyd, Chairman 
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THE PRESENT ORGANIZATION OP THE AMERICAN UROLOGICAL 

ASSOCIATION 

y 

CHARLES C. HIGGINSi 

The American Urological Association was organized and the first annual 
meeting held in Saratoga Springs, New York, in 1902. As the organization has 
grown, changes in policy, structure and government have been deemed advisa¬ 
ble and essential. 

The Association’s expansion from 350 members in 1907, and 663 in 1925, to 
15 honorary members, 11 associate, 26 corresponding, 154 senior and 1112 
active members at present, a total membership of 1314, signifies the ever increas¬ 
ing interest in our specialty and the role of urology in modern medicine. 

In recent years but few changes have occurred in the administration of the 
Association. Article 2, section 8 of the by-laws states, “The duty of the Execu¬ 
tive Committee shall be: to administer the affairs of the Association.” 

The Executive Committee consists of the president, president-elect, secre¬ 
tary, treasurer and one member (or his duly elected alternate) from each section 
for membership on the Executive Committee, this member having been elected 
by a majority of the Association and his name presented by the nominating com¬ 
mittee or from the floor. 

Initially there were no branch societies or sections. In 1906 the New York 
Branch was organized and as membership increased other branches and sections 
were formed. 

In 1940 the 8 present sections were organized as follows: Mid-Atlantic, New 
York, New England, North Central, South Central, Southeastern, Western and 
the Central, the name of which this year was changed to the Northeastern Sec¬ 
tion. 

The present membership of the sections are: Mid-Atlantic, 215 members; 
New York, 289; New England, 179; North Central, 345; South Central, 243; 
Southeastern 295; Western, 305; and the Northeastern 199 members. The Sec¬ 
tions have equal voice in the conduct of the affairs of the Association through 
their representation on the Executive Committee. 

The 5 branch societies of the American Urological Association, namely Chi¬ 
cago, Detroit, Philadelphia, Pittsburgh and St. Louis are not directly repre¬ 
sented on the E.xecutive Committee but function indirectly through their respec¬ 
tive sections. 

In the interim between the annual meetings, the conduct of the affairs of the 
Association is vested in the hands of the president and secretary. Discussions on 
policy and other important matters are referred to the Executive Committee 
for consideration and postal ballot. 

The time of the annual session of the Committee is set by the president. 
The E.xeoutive Committee meeting usually takes place on the Sunday preceding 
the scientific session of the Association. As the affairs of the organization and the 
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reports by the chairmen of the standing committees cannot be adequately con¬ 
sidered during one session, additional meetings as requested by the president are 
in progress daily throughout the meeting. At such times many items are re¬ 
viewed and discussed such as: examination of the yearly report of the secretary 
and treasurer; consideration of applications for chartering new branches; pre¬ 
senting recommendations to the Association, and the transaction of any other 
necessary business not specified in the by-laws. 

The report of the membership committee is discussed at length and desirable 
applicants are recommended for election to membership. 

Matters of discipline are considered and resignations or reinstatements are 
approved or disapproved. 

The chairmen of the standing committees submit their reports for considera¬ 
tion, discussion and action. Such committee reports as the legislative, member¬ 
ship, editorial and nomenclature are presented by the respective chairmen. 

The role of such standing committees is of inestimable value in the conduct 
of the business and functions of this organization. Duties of committee chair¬ 
men continue throughout the year. Considerable time and energy which they 
expend freely are required in the performance of their diflBcult tasks. The so¬ 
ciety ow’^es a debt of gratitude to them. 

As our organization has enlarged the obligations of the secretary and treas¬ 
urer have progressively assumed more importance. Considerable responsibility 
must be assumed by these officers; cooperation with the other members of the 
Executive Co mmi ttee is essential in order that the business of the Association 
may be carried on in harmony. Our organization has long been fortunate in the 
selection of these officers. 

The financial condition of our association is secmu. The Executive Committee 
believes, and rightly so, that we should continue to accumulate a reserve fund. 
Many activities and useful purposes requiring appropriations have been neces¬ 
sary in the past and the demands will increase in the future. Careful scrutiny for 
the disbursement of funds is an obligation of the Executive Committee. Ap¬ 
propriations for activities outside the actual physical requirements of the organ¬ 
ization are many and varied. These include the Ramon Guiteras lecture, the Car¬ 
cinoma Registry and financing the committee on nomenclature of diseases. 
Disbursements have been considered advisable to stimulate research and in¬ 
terest. This is evidenced in the awarding of certificates and cash prizes for the 
prize essays, and presentation of the annual award on the human male repro¬ 
ductive tract. 

By the use of reserve funds it has been possible to promote the courses of gradu¬ 
ate instruction. Other enterprises undoubtedly will be inaugurated in the future. 

As might be anticipated, the increase in membership has required the formu¬ 
lation of additional committees. With larger attendance at our annual meetings 
requests have been made by our members for a scientific exhibit. The Committee 
on Scientific Exhibits was established in 1933. The late Dr. Nathaniel Rathbun 
appointed the first such committee which functioned at the meeting in White 
Sulphur Springs, W. Va., in 1934. 
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Technical exhibitors became attracted to our annual meeting. In later years 
the number of scientific and technical exhibits has increased to a point which 
made it seem advisable to appoint a Director of Exhibits. Mr. William P. Did- 
usch was appointed director in the fall of 1938 and first served in that capacity 
at the annual meeting at White Sulphur Springs in 1939. 

Since that time he has maintained his enthusiasm and his wholehearted co¬ 
operation is deeply appreciated by the Executive Committee. 

Dr. Samuel A. Vest is to be commended for his untiring interest as chairman 
of the Committee on Scientific E.xhibits. At the present meeting there are 27 
scientific and 23 technical e-xhibits. 

The Registry of Genito-Urinary Pathology was established in May 1925. 
At this time the committee was designated as the Carcinoma Registry Committee 
(later known as the Tumor Registry Committee). It was appointed as the re¬ 
sult of a recommendation by Dr. Herman L. Kretschmer in his presidential ad¬ 
dress. The original members were: Dr. Herman L. Kretschmer, chairman; 
Dr. B. S. Barringer, Dr. E. L. Keyes, Dr. George G. Smith and Dr. W. F. 
Braasch. 

In 1925 Dr. Kretschmer stated: “Without fear of contradiction I believe it 
is fair to state that the most vital problem today, and the one that is no nearer 
solution, is that which relates to the treatment of carcinoma of the bladder and 
prostate. It would seem to me to be a move in the right direction for this Asso¬ 
ciation to have a carcinoma registry. To run a register of this sort is no easy 
matter, but would we not be repaid for the trouble and expense it would entail?” 
Dr. Kretschmer’s dream eventually came true. At the present time we have com¬ 
plete data on 5,641 bladder tumors, 939 kidney tumors, 335 prostate malig¬ 
nancies and 174 tumors of general genito-urinary pathology. 

More recently we have been honored by the presence of guests from many 
countries whom we heartily welcome. In 1941 the Pan-American committee was 
formed. It is an exceedingly active committee and we hope to maintain and 
cherish the good will of our Pan-American neighbors. 

We are anxious that our foreign guests participate in the discussions during 
the scientific sessions. 

The Committee of Standard Fees (to apply for urological work in contracts 
negotiated by the Veteran’s Administration and various state societies) was 
founded in 1946. The members of this committee have devoted considerable 
time to collecting data for consideration by the executive committee. 

The Public Relations Committee was appointed in 1946. Many problems 
arise during the year which are presented by the chairman at the meeting of the 
Executive Committee. Publicity releases at the time of our annual meeting are 
supervised by this committee. 

In view of comments and publications by individuals of active “anti-vivisec- 
tive” organizations, we believed it advisable to form a committee on animol 
experimentation (vivisection). This was accomplished in 1948. We believe that 
this will be an active group which wiU perform much constructive work not only 
for urologists but for the benefit of the medical profession in general. A report 
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OH the role of animal experimentation in scientific medical progress appears on 
our program this year. 

In order to stimulate research, in 1939 the Scientific Research Committee, 
i.e. the Prize Essay Committee was established. The members are extremely in¬ 
terested in their work and devote considerable time and energy to maintaining 
the high standards evidenced by the two prize essays presented during our 
scientific session this year. 

The Award Committee for Research in the Human Male Reproductive Tract 
was formed in 1945. The members consider and discuss possible recipients who 
merit consideration for the award. Scientific publications are carefully analyzed 
and the importance of the contributions weighed. The response to the address 
presented at this meeting confirms the Avisdom and excellent judgment of the 
members of this committee. 

The Instrument Collection Committee was appointed by Dr, Oswald S. 
Lowsley in 1941. It is hoped that members of om* Association will cooperate in 
preserving instruments, many of which may now be obsolete, but wll continue 
to have inestimable histoiical value. 

With the introduction of motion pictures for teaching purposes, the Executive 
Committee decided that members of omr Association would be interested in view¬ 
ing various surgical procedures. The motion picture committee was selected 
in 1941 with Dr. Linwood D. Keyser as chairman, and considerable interest and 
enthusiasm have been since displayed by our members in attending the motion 
picture sessions. This year the committee has planned the showing of 16 motion 
pictures. 

The Committee on Graduate Instruction was appointed by Dr. Herbert H. 
Howard in 1949. The interest in our new endeavor is evident by the number of 
those attending the courses. Although this is our most recent venture, progress 
is rapid, interest intense and the outlook encouraging. 

Without the cooperation of the local arrangements committees the meetings 
would hardly be a success. Many months are required to plan the necessary de¬ 
tails for a successful meeting. Our members deeply appreciate their sincere ef¬ 
forts. 

I have presented this brief review to enlighten those, especially the younger 
members, who are not acquainted with the mechanisms by which our organiza¬ 
tion functions. The other standing committees are equally as active and impor¬ 
tant as those I have mentioned which have been established for a longer period 
of time and you are all familiar with their splen^d activities and loyal support. 

Those of you who have been imaware of the activities of the various standing 
committees can hardly appreciate the time and effort necessary to perform the 
arduous duties of this service to our organization. 

The Executive Committee sincerely appreciates their loyal cooperation, en¬ 
thusiasm and efforts. We are an energetic and progressive organization. The mem¬ 
bership is large and a long list of candidates awaits the opportunity to join our 
number. 

To the new members of the Association we extend a hearty welcome. You 
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have been caiefully considered by the membeiship committee We feel you not 
only have the requisite tiaimng to be a membei of the Ameiican Urological As¬ 
sociation, but that you Mill maintain its tiaditions May the deeply established 
fiiendshipsthatliaveiesulted ovei a peiiod of yeaiscontinue to piomote haimoiiy 
and maintain the esprit de coips of this association I should liLe to leiteiate the 
remarks of Di Geoige G Smith in liis presidential address in 193G “As a result 
of my exporienco m hile holding this position, I have been profoundly impressed 
by the serious and conscientious manner in mIucIi eveiy membei of the govern¬ 
ing boaid has discharged his duties So long as jou select such men to conduct 
the affaiis of the Association, its success Mill be assuied ” 

We have traveled a long May since 1902, and may Me continue to pieserve 
and cheiish the tiaditions of our association 
Finally, I misIi to express my deep appreciation to you foi the privilege of 
having your conhdeiice, and the great honoi of youi highest office 
Cleveland Climc, Cleveland, 0 
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PROGNOSIS AFTER NEPHRECTOMY FOR RENAL TUBERCELOSIS 

GORDON D. OPPEXIIEniER axd LESTER NARIXS 
From Ihe L rological Service, Ihe Mount Sinai Hospital, Neiv York, N. Y. 

The use of streptomycin in the treatment of genito-urinary tuberculosis is being 
extensivelj’" studied, and it is possible that after a suitable period of investigation, 
its use will change our present concepts as to what constitutes “surgical” renal 
tuberculosis. At the present time some investigators, such as Lattimer^ and 
Slotkin,- who have had considerable experience with the drug, have suggested 
certain criteria for the use of streptomj'^cin and for surgery. Thus, when renal 
tuberculosis is evidenced by unilateral pyelographic changes and positive smears 
for tubercle bacilli, surgery is indicated. However, in those cases where pyelo¬ 
graphic changes are not present, although positive smears are reported, the use 
of streptomycin without surgery is suggested. Obviousl}^ streptomj'-cin is indi¬ 
cated in any type of bilateral renal tuberculosis. On the other hand, NesbiE 
states: “It is now evident that we should treat all patients with this disease 
(urinary tuberculosis) by prolonged sanatorium care and streptomycin therapj" 
whether the infection appears to be clinically bilateral or unilateral. .. . Surgical 
removal of the grossly diseased kidney is a well accepted principle, but perhaps 
in the future, nephrectomy can be relegated to a position below that of strepto¬ 
mycin and rest, in order of importance.” 

At this time,''it appears important to add to the literature another series of 
cases of renal tuberculosis treated surgically and followed for long periods of 
time to determine the prognosis with surgical treatment. Comparison may subse¬ 
quently be made with a similar series of cases treated with streptomycin. In the 
past there have been several papers devoted to prognosis after nephrectomy for 
“unilateral” renal tuberculosis. The adjective “unilateral” is placed in quotation 
marks in view of the extensive studies of Medlar'' which would indicate that 
renal tuberculosis is always bilateral, at least in its inception.Vrhe papers by 
Wildbolz^ in 1929, Gile in 1937,® Emmett and Kibler in 1938' and Nesbit, Keitzer 
and Lynn® in 1945 have all been devoted to this subject. Wildbolz reported CO 
per cent of his cases alive after 10 years; Emmett reported 5 year cures ranging 
from 43.5 to 50.3 per cent; Nesbit reported 50.3 per cent alive 11 years post- 
operatively. The prognosis was apparently not influenced bj’’ age, sex, or the 
presence of genital lesions in the male. The outlook was adversely influenced, 
however, by the presence of pulmonaiy tuberculosis, and more directl}'' by the 
status of the “good kidney.” Thus Emmett reported that if the “good” kidney 
is free of white blood cells, 43.5 per cent of patients are cured, 65.2 per cent are 

' Lattimer, J. K., Stearns, W. II., Amberson, J. B., Schwartz, R. G. and East, \V.: J. 
Urol., 60: 974, 1948. 

2 Slotkin, G. E.: J. Urol., 58: 464, 1947. 

3 Nesbit, R. M. and Bohne, A. W.: J. A. M. A., 138: 957, 1948. 

■1 Medlar, M.: .4m. J. Path., 2: 401, 1926. 

6 Wildbolz, H.. J. Urol., 21: 145, 1929. 

3 Gile, H. H.: Surg., Gvnec. & Obst., 64: 1046, 1937. 

V Emmett, J. L. and Kibler, J. 41.: J. A. M. A., Ill: 2351, 1938. 

8 Nesbit, R. 41., Keitzer, W. .4. and Lynn, J. 41.: J. Urol., 54: 227, 1945. 
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impiovecl and 20 3 pei cent stand a ehante of dying m 5 yeais If the guinea pig 
and acid fast smeais of the “good” kidney aie also negatne. 50 3 per cent of 
patients aie cuied, 75 2 pei cent aie impiovcd and only 13 3 per cent stand a 
chance of death in o yeais Honerei, if the guinea pig and acid fast stains aie 
contialateially positne, ne may expect a 5 yeai cine in only 21 8 per cent, 
wheieas 41 8 pel cent may be dead in 5 j'cais These latter figuies coincide nith 
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Nesbit’s (1945)* who states that of iinopeiated cases of lenal tubeiculosis, 81 3 
pel cent weie dead in 3 yeais 

Summaiiziiig the lepoited statistics, it may be stated that about 50 pei cent 
of patients have sunned foi 5 jeais aftei nephiectomy foi unilateial renal 
tubeiculosis 

The piesent study concerns itself with 117 patients with lenal tuberculosis 
admitted to the naid sen ice of the 4 X 011111 Siiiai Hospital fiom 1928 through 
1945 Of these 117 patients, 100 weienepluectomized foi unilateial renal tuberou- I 
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losis, and 11 were not treated surgically either because of presence of demon¬ 
strable bilateral renal tuberculosis, or active extrarenal infection. Twent 3 ''-nine 
of the patients had complete ureteronephrectomy performed according to the 
technique of Beer,® and in the others, simple nephrectomy with removal of as 
much ureter as possible was done. The indications for ureteronephrectomy were 
tuberculous ureteral involvement with stenosis and dilatation. Of the 106 surgi¬ 
cally treated cases, 2 died postoperatively and 8 were immediately lost to follow¬ 
up, leaving 96 cases that have been followed.! Of the 117 cases, 71 occurred in 
males, and 46 in females. The age variations are presented in table 1. There were 
concomitant active pulmonary lesions in 15 cases, and genital or bone lesions in 
15 cases preoperatively. 

The results will be presented in tabular form (table 2). Following the method 
of Emmett and Kibler, the percentage of survival will be presented in relation 
to the number of cases not lost in follow-up clinic. Subsequently, 15 of the opera¬ 
tive cases developed genital or osseous tuberculosis, and 17 cases developed 
contralateral renal involvement. There were also 17 cases of residual tuberculous 
cj'-stitis. The average length of survival of the patients who developed genital or 
osseous tuberculosis postoperati^'el 3 '■ was 7.3 years; of those who developed con¬ 
tralateral involvement, 6.2 years, and of those who had residual tuberculous 
C3’'stitis, 8.6 years. 

During this period there were 11 instances of adnexal tuberculosis in the male 
in which no upper urinary tract lesions could be demonstrated. The age varia¬ 
tion was between 24 and 79 3 ’’ears. The lesion in the 10 cases was unilateral 
epidid 3 anitis, and in 1 case bilateral epidid 3 Tno-orchitis. Four patients had 
epididymectomy performed, 6 had epidid 3 '-mo-orchidectomy done and 1 was not 
operated upon. In all the operative cases, the diagnosis was confirmed by the 
pathological laboratoiy. The length of survival (and/or follow-up) varied from 
1-15 years with an average of 6.4 3 ’'ears. In no case was there a development of 
gross upper urinary tract tuberculosis. One patient subsequently had a nephrec¬ 
tomy for a non-tuberculous calculous p 3 mnephrosis. Two cases had associated pul¬ 
monary tuberculosis. Of these, one survived 4 years, dying of pulmonary tuber¬ 
culosis, and one patient is living 15 years after epidklyrao-orchidectomy, with an 
arrested pulmonary lesion. t/-- 

indicated by the statistics of survival,(table 2)J nephrectomy for unilateral 
renal tuberculosis affords the patient a better than even chance for fu^S^lO'year 
survival.\Even including the number of cases lost to follow-up,!the survival rate 
for a 5-10 year period is 55 patients alive of 96 or 57.3 per cent.-^his figure is 
similar to the 60 per cent complete cures reported by Braasch^® in 192^ An 
appreciable number of patients have survived more than 15 years and are osten- 
' sibly cured. For the present time, nephrectomy for unilateral renal tuberculosis 
has proven to be a time-tested and efficacious method of treatment. Until a long- 
followed series of cases treated solely with streptom 3 ’'cin can be shown to compare 
favorably with surgically treated cases, nephrectomy for unilateral renal tuber¬ 
culosis, perforce! must be regarded as a reliable method of treatment. 

17 E. 96 St., New York, N. Y. , 

9 Beer, E.; J. A. M. A., 77: 1176, 1921. 

10 Braasch, W. F.: Am. J. Med. Sc., 169: 8, 1920. 
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THE CLINICAL MINAGEMENT OF CYSTIN LITHIASIS' 
LINWOOD D KEYSER vnd CH VllLES D SMITH (bv invitation) 

IVliile cystiii lithiasis is a compaiatively laie disease and the clinical &\pe- 
iienceof the individual uiologist mil tompiehend only a feiv cases, its significance 
to the afflicted patient as ivell as its i elation to the iihole field of calculous dis¬ 
ease pioinpts anotliei leview of the subject 

Wollaston in 1810 desciibed tiio unusual stones found in the uiinary bladder 
as “cystic oxide” stones, the teim “cystic” lemaikably enough leferring to the 
bladdei Beizehus in 1833 suggested that such stones iiere composed of cystin 
In 182-1 Stromeyoi and Pi out desciibed the hexagonal ciystals found in the urine, 
upon vhich the diagnosis of cystmuiia is even now most fiequently based Piont 
made the eaihest analysis of cystin but believed it contained oxygen mstead of 
sulfui Baudremont and Malaguti found that cystin contained sulfui and Thau- 
lou finally analyzed the compound Latei the stiuctural foimula of cystm was 
deteimined by Goldman and Bauman and Ehilenmeyei 
Cystin 01 di(B-thiol-a ammo piopionic) acid and its closely ielated cystein or 
B-thiol a ammo propionic acid die the sulfui containing ammo acids of the 
piotein molecule Small amounts of cystin (0 8 to 8-1 rag daily) may be excieted 
in the noimal uiine The term cystmuiia is applied to an inborn eiioi of meta¬ 
bolism in which cystin is piesent m the uime in consistently abnormal amounts 
(0 4 to 1 gm daily) In cystmuiia the neutial (piotein) sulfui of the uime is m- 
tieased while the moiganio sulfur is decieased It appeals that in the normal 
metabolism cystin is m laige pait oxidized to sulfate, while a smallei and less 
significant amount is conveited to taiuin In cystmuiia theie is failme of oxida¬ 
tion of cystin to sulfate, the metabolism of the cystin conveision to taurin being 
undisturbed Cystin is lelated to methionine and to glutathione (a tiipeptid of 
cystein, glutamic acid and glycine) Both methionine and glutathione can le- 
place cystm in the dietaiy The leveise is not tme (fig 1) 

Feeding of cystm to cystinuiics does not increase the excietion of cystm It 
IS oxidized to sulfate Even cystin lecoveied fiom a patient’s iiiiiie will be so 
oxidized when fed to this individual Howexei, methionine and cystein feeding 
do augment cystin excretion Thus the cystm in the urine is piobably deiived 
fiom sulfui containing proteins and not fiom exogenous ingestion of cystin it¬ 
self The cystin which is active in cystmuiia is levoiotatory w hile dextio-iotatoiy 
cjstm does not replace the levoiotatoiy vaiiety in the metabolism 

Ill shoit and without elaborating upon the biochemistiy of the cystin metab¬ 
olism much of which is confused, cystmuria involves some abnormality m the 
decomposition pioducts of piotein in which cystin is excieted as such and not 
oxidized to inoigamc sulfate The cystin excieted when such an erioi exists is 
somewhat piopoitioiiate to the piotein intake Reduction in the amount of 
piotein leduces the excietion of cystin but does not eliminate it altogethei In 
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true cystiniiria the substance will continue to be excreted even on a starvation 
diet. Again, alkalinization of the urine acts to dissolve cystin crystals but the 
alkalinization of the system also seems to influence the metabolism in such a 
way that excessive ciuantities of cystin are not formed and excreted as such. 

We may mention in passing that Yeh, Frankl, Dunn, Parker, Hughes and 
Gyorgy have shown that there is a general disturbance of the metabolism of the 
amino acids in cystinuria. Fanconi described a syndrome in which cystinuria 
was related to stunted growth, rickets, hj'-pophosphatemia, acidosis, glycosuria 
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Fig. 1. A, structural formula of cystin. B, formulae, showing relation of cysteine to 
methionine. C, formula, sliowing relation of cysteine to taurine. 

and high excretion of organic acids including amino acids. In Fanconi’s syndrome 
ej'^stinuria developes first, leading to renal injury followed by other metabolic 
changes characteristic of impairment of renal function (acidosis, hypophos¬ 
phatemia, osteodystrophy). Cystin crystals may be found in organs and tissues 
and demonstrated in vivo by bone marrow biopsies. 

The condition of cystinuria is a permanent and life-long physiologic upset. 
In itself it may be and usually is innocuous, many cystinurics passing through 
life without knowledge of their metabolic abnormality. However, a certain prob¬ 
ably rather small percentage of C3’’stinurics are prone to form calculi in the 
urinary tract. This calculosis because of its marked tendency to recurrence is of 
an almost malignant variety. 
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.V question immeOuteiv awses WUy do eeit.Mn cystmuiscs deposit, eaioviU 
uhile the niajonty escape this comphtation’ The answer is not easj' and may 
in\o\\e the same piocesses that bimg about takulosis in any type of excessive 
exoietioii of iijst dime mattei in the iinne tVc note the leiatively low incidence 
of caluih in h\ pcipauithj loidism, in gout, tn oxaluiia and ccitaui cij'^stallme 
phosphatiuias Expeiimcntal, pathologii, and thnital evidence points to the 
piobabihty that some lesion of the tubiilai epithelium of the kidney is a precur- 
soi of stone m these se\eial conditions So it may be with the cystimiiic To date 
no clahoiafe pitliologic sttidj ol the kidney containing cjstin stone has been 
made so we tan only reason by analogy Cystm lithiasis must tentatively be 
(onsideied ui unusual typo ot hypeiexactoiy caleulosis m which cystm depo¬ 
sition on damaged len il tiibnlai epithelium takes place 

iNCinnvcL 

Until icccnt jeaii it was the occmrcnce of calenlosis that called attention to 
the tjstmuiic clinically Tiequeiitty, but not always, the small coloiless he\- 



Fig 2 Cjatm crjelals 

agonal ciystais of tystin aio found in the mine of such stone patients (fig 2) 
Howexoi, the fathne to hnd cistin lijstals with oi without stone k not an ade¬ 
quate ciiterion for the abseine of tjstimuia By applying the quahtatiie cya¬ 
nide nitiopmsside test ol Biand, Hams and Biloon and the quantitative esti¬ 
mation of the 2-1 hom output of tjsfin by the method of Sullivan and Hess, 
numeioiis cases ol oystmuiia without ciystal oi stone deposition have been 
found in loutine mine evamniation Thus Lewis lepoits 29 positive Bland Sul¬ 
livan tests m the loutine evammation of urines fioiu 11000 healthv young men 
and women 

Simon encounteied only one example of cystm ciystallniia in loiitine exami¬ 
nation of 15,000 nniies while Biimona found only one in 20,000 (Kietschmei) 

Eppingei estimated that only 2 7 pei cent of cvstinuiies develop calculi and 
Randall gives a smnlai peicentage Segat ami ICcains in 1925 found 124 cases 
of hthiasis in ISi cvstinuiics Ihis vvoik must be ie*inteipieted with legaid to 
Its significmce as to occiniemc of hthiasis in cvstniuiia, when we leahze that 
many cystmuiics without stone aie ncvei identified 
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As regards reported incidence of cystin stone, Link collected 112 cases in 1912. 
Kretschmer in 1916 collected 107 cases, later in 1933 adding 3 personal cases. 
Isolated case reports of one or more cases are infrequently reported but the 
total is not large. 

As to the incidence in routine calculus analysis, Nakano found 7 instances of 
cystin calculi in a series of 600 cases (1.2 per cent) while Prien andFrondel found 
3.8 per cent cystin stones in a series of about 700 calculi. 

Alales seem to be affected more frequently than females (about 65 to 27) 
(Ivi'etschmer). There is no predilection in regard to age. The condition has been 
described in an infant of 12 months (Manly) and in a male of 80 years (Thomp¬ 
son). In general the disease appears in 3 'ounger individuals. ^Vhether or not 
cystinuria may be present at birth is not known. 

Cystin calculosis is usually unilateral and when it recurs it usualb’- does so at 
the same site. However, the disease may be bilateral and passage of small cal¬ 
culi, showers of crystals from one side or the other or the finding of cystin stones 
in the bladder are all noted in the literature. From a cursoiy review of the litera¬ 
ture we find no estimate of the bilaterality of the condition. However, it is ap¬ 
parently infrequent and our cases number 2 and 4 are of interest in this respect. 

FAMILIAL OCCURRENCE 

A remarkable feature of cj'stinuria is its familial occurrence. According to 
Hawk the disease is transmitted as a hlendelian recessive. The hereditary ten¬ 
dency towards cystinuria has been established by numerous investigators among 
whom Thin and Robeson are noteworthjL Thus a cystinuric examination of the 
patient's family may reveal a considerable incidence of the disease in other mem¬ 
bers. Andrews and Brooks traced 24 descendants of an original cystinuric and 
found 6 positive cases of the disease. In one line of descent three successive gen¬ 
erations were cystin positive while in the other line, four successive generations 
were alternately positive and negative. The original cystinuric (a girl aged 19 
5 '^ears) was the only member showing calculus formation. Kretschmer and 
others have given detailed reports of cystinuric families. Of 22 cases collected 
by Poland, 10 occurred in 4 families (Herman). 

CLINICAL .\ND DIAGNOSTIC FE.\TURES 

The clinical features of cystin calculosis do not differ greatly from stones of 
other composition in their immediate pi'esentation. Frequently small stones or 
sand are passed and periodic uretei'al colic may mark the picture. The stones in 
kidney, ureter, or bladder may be single or multiple. At times they may assume 
the contour of the calyx in which they form. However, massive stag-horn cal¬ 
culi are rare. 

Infection is nearly always absent and when present is regarded as secondaiy in 
type from stasis or from metastatic infection from some other focus. The physi¬ 
cal characteristics of cystin calculi are individual in type. Such stones are made 
up of small agglomerations of crystals with meager organic framework colored by 
a yellowish urinary pigment. Herman describes the cystin stone as loose in tex- 
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tuie, soft, light, smooth oi finely gianulai and yellowish On exposme to an 
they become yellowish-gieen oi soap like The sectioned smface shows ladiatmg 
stu.ie Raiely lamination may be noted as m one of om cases Cystm calculi as 
a rule are composed of pine cystm with small amounts of organic mattei but at 
times othei elements aie found Kretschmei leports a stone with a phosphate 
nucleus with suiface deposition of cystm 
Qualitative analysis of cystm calculus is deteimmcd m seveial ways Wlien 
the stone is puherixed and the powdei burned on platinum foil, a pale blue 
flame bums foi a slioit time with a pccuhai sharp odoi The powdei dissolves 
in ammonia and the chaiacteiistic six sided or hexagonal crystals ale deposited 
as the ammonia oxapoiates 

Again the powdei if fused with sodium hydioxide (solid), and then acidified, 
gives rise to pioduction of H;S If the powdei is tieated with ammonia and so¬ 
dium cyanide, it will give a deep icd coloi on addition of sodium nitiopiusside 
Cystm stones aie deposited m acid, neutral even slightly alkaline mine As 
will be fuither noted the amoimt of alkali needed to suppiess eystmuiia and to 
dissolve the crystals is variable with each individual iVs already mentioned, the 
finding of cystm ciystals is also vaiiable Foi this leason, the cyanide mtiopius- 
side test should be applied to the mine of patients in whom cystm talculosis is 
suspected 

The x-iay features of cystm stones likewise xaiy Herman states that puie 
cystm stones aie invisible, taclang compactness Puie cystm placed in the 
stomach m capsules is invisible by x-iay With increased density laige stones 
and those containing inorganic substances may be visible Howevei, accordmg 
to others, notably Holmes and Ruggles, cystm stones may be very dense and 
cast a shadow Beei states that laige stones may cast a shadow while small ones 
may be non opaque Ewell feels that stones which do not cast a shadow aie 
usually of eystm, xanthine oi luic acid 

KtcunncNCE 

Hie most ominous featuie of cystm calculosis is its almost inevitable lecur- 
rence The histoiy of almost all sufleieis fiom this disease is one of lepeated pas¬ 
sage of stones, lepeated peiiodic colics oi the lefoimation of calculi aftei surgical 
remmal Thus while cystm calculosis is laie, its management becomes a matter 
of giaxe concern to the individual patient who as so unfortunate as to suffer 
from this affliction 

LOCCUZITIOX OF CXtCULl IN THE RENAL PELVIS 

At times cystm and other calculi which cast faint shadows in x-iay may be 
difficult to localize in the piopci calyx of the kidney One of us (C D S), follow¬ 
ing a technique developed by J L Tabb of Richmond, Virginia, makes use of 
a blank U by 17 inch film This is accurately supeiimposed on the fiat film oi 
scout him The edges of the two films aie fi-xed by metal paper fasteneis The 
outline of any part of the kidney periphery when definitelj seen is traced on the 
blank film with a wax pencil The outline of the stone shadow is likewise traced 
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The blank is then removed and placed over a pyelogram, retrograde or excre- 
toiy (especially if this presents a good nephrogram). The outline of the kidney 
periphery is placed over that in the urogram and the stone shadow will be found 
localized at the proper site in the renal pelvis. This technique while only occasion¬ 
ally necessary has been found of value in localizing faint shadows which are not 
Avell seen in excretory urograms or entirely obliterated in retrograde pyelography. 
It has been helpful in our hands in localizing cystin stones (fig. 3). 



Fig. 3. Case 2. A, shadow of cystine calculus iu right kidney region. B, blank film with 
part of visible peripherj' of kidney and outline of calculus traced thereon with black wax 
pencil. C, retrograde urogram. Faint shadow of stone is obscured. D, superimposition of 
lilank film B on retrograde urogram C localizes stone in lower calyx. This technique of 
localizing stones accurately in renal pelvis has proved of value with cystin and other cal¬ 
culi which cast faint shadows in fiat scout film. 

TREAT.MENT OF CYSTIN LITHI.VSIS 

Treatment must be planned in the light of probable recurrence. The fact that 
these patients have had or are likely to have multiple surgical or cystoscopic 
procedures must be a primary consideration. 

As for efforts at dissolution, Crowell was able to dissolve a large stone in 
the right kidney and three small ones in the left of a 27 year old woman by uri¬ 
nary alkalinization and cystoscopic renal lavage every 2 to 3 days for 45 days 
and then weekly over a period of 9 months. The stones disappeared and 
likewise the crystalluria. Whether cystinuria persisted is not recorded.- This 
classical example of stone dissolution in cystin lithiasis (and so far as we know 
the first dissolution of any type on record) has not to our knowledge been re¬ 
peated in a patient with larger calculi. We have attempted dissolution in one of 
our cystin cases and perhaps a few smaller calculi in one kidnej'^ were reduced suf¬ 
ficiently in size to pass through the ureter spontaneously. Plowever, a larger 

-Dr. Raymond Thompson, (Charlotte, N. C.) writes that this patient died of a heart 
attack 3 yeais after Dr. Crowell’s report. At this time she had recurrent stone in one kid¬ 
ney. 
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cystin calculus in the opposite kidney did not dimmish in size and peihaps be¬ 
came even laigei aftei tno yens We haie not applied the tethniquo of lotio- 
giade continuous nngation m eystin taltulosis 'Ihe one patient in whom it 
might have been attempted nas not toleiant to indnelling cathetei’s Ncvei- 
theless, this method of alkaline iiligation might he tiled in selected cases and 
especially in eaily lecuiiences 

If the patient has no visible \-iaj shadows, and the inctcis aie unobstinoted, 
but has a histoiy of having had cystin calculi spontaneously passed oi suigically 
removed, the legimen foi piophylavs against iccuucnce should be given Wo 
have not eiieoimteied a cystimiiic without a histoiy oi hthiasis Such a patient 
would piobably best be left alone until he does foim stone oi have colic fiom 
inspissated ciystals 

In ticating calcutosis in geneial we believe that as fai as piacticable elloit 
should be made to fiee the uiinai}'' tiact of all calculous matoiial Ecpecialb' is 
this tiue in cases wheie the stones have a metabolic eiioi in then genesis and of 
couise this is of the gieatest moment m ticating cystin hthiasis If we aie able 
to stait afiesh with a uiinaiy tiact fice ol calculi, we will have a gieat advan¬ 
tage m pievcnting lecuncnce 

The opeiations of peU lohthotomy, uieteiotomy, cjstotomy oi endoscopic 
stone lemoval will not vaiy m technical detail in Heating cystin talculosis iiom 
those used in other types of stone 
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In 1 case of cystin stone impacted in the lowei uieter, I cm above the uietoio- 
vesical meatus, we employed a technique of dilatation of the uietei below the 
stone with successful passage This piocediuc we believe waiiants desciiptioii 
The stone was invisible by \-iay but the patient had mtonse uioteial coho with 
pain m the left loin At cystoscopy the cathetei met with impassable ohstiuction 
about 4 cm fiom the blacldei Tluce 0 F catheteis vveie passed up the uietei to 
this obstruction and the cystoscope eaicfully vvitbdiawn leaving the catheteis 
m situ foi 20 houis They did not chain The distal lumina of two catheteis weie 
then plugged tightly with Vittiola needles and into the thud, 5 co of steiile 
olive oil was injected undei roodeiate piessme’ The catheteis weie then lo- 
moved and in a few houis the obstinoting calculus was pissed spontaneously 
The uretei aiound and just distal to the stone had been dilated sufficiently to 
peimit the stone to become unimpacted and to pass We hav e used this technique 
in several instances with othei types of stone To be successful of couise, the 
stone must he far enough up the uietei to pciinit the catheteis to ho held in 
situ 

Stones of cystin may lecui in the s,ime calj^x of the lenal pelvis aftei suigical 
removal Di Hugh Wyman of Columbia, South Caiolma consulted one of us in 
194G concerning such a case in a young woman fiom whom he had pioviously 
removed a cystin stone fiom the lowei caly\ of the left kidney foui times in 


®Tlie possibility of pioduting aa oil embolus fiom aucb i iiioccdui 
wc consider the frequent injection of oil medic itioii inti imuscul ul 
oiJs into sinuses for diagnosis without this hizard 


seems icmote when 
or of rulio opaque 
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about 12 years and who, at the time, had a recurrent calculus at the same site. 
We advised a partial nephrectomy, Avhich was carried out. The lower pole of 
the left Iddney containing the calyx and stone was removed in August 1946. 
Dr. Wyman writes us that the patient still shows crystalluria of cystin type 
but has had no recurrence of calculus since. She has been on a prophylactic alka¬ 
line ash diet and urinary alkalinization treatment since. We believe that calycec- 
tomy or removal of a stone forming calyx should be tried when possible if stones 
recur at a site which can be surgically extirpated. 

PROPHYLAXIS AGAINST RECURRENCE 

It is the general feeling that cystin stones will sooner or later recur and clini¬ 
cal experience with rare exception bears this out. If we are able to clear the 
urinary tract of cystin calculi, intensive effort at prophylaxis might either delay 
recurrence or hs'-pothetically prevent it altogether. However, our personal ex¬ 
perience with 4 cases which will be presented is inadequate to evaluate the prin¬ 
ciples we have employed. 

We advise an alkaline ash diet low in sulfur proteins,' alkalization of the urine 
with drugs, removal of gross urinary obstruction and periodic atraumatic ure¬ 
teral dilatation at 3 to 6 month intervals over a period of several years. This is 
a rather strenuous regime and has to be broken at intervals. We feel that an al¬ 
kaline ash diet is more important than too rigid a limitation of the sulfur pro¬ 
teins. The alkaline ash diet itself has a few sulfur containing foods. Sodium bi¬ 
carbonate in doses of 4 to 6 gm. daily, potassium citrate, or the effervescing drugs 
such as citrocarbonate, alkazane, etc., each have their place. The patient should 
be taught the use of indicator paper such as nitrazene or methyl red, and al¬ 
kalinity should be maintained if possible at a level adequate to dissolve cystin 
crystals present in the urine. 

As for the controversial subject of periodic ureteral dilatation as a prophy¬ 
laxis against recurrent stone, it is difficult to prove or to disprove its scientific 
value. One of us has practiced this procedure over 20 years with all types of re¬ 
current calculi and has been impressed with its merit. Cystoscopy is somewhat 
unpleasant but after a treatment or two with the patient hospitalized and under 
anesthesia, it can be repeated in the office as a rule without too much reaction. 
In dealing with cystin calculi we have used catheter bougies and irrigated the 
renal pelvis at each session with alkaline solution such as 1 per cent sodium bi¬ 
carbonate or 1 per cent mercurochrome. 

Under such a regime cystin crystalluria seems to clear up and probably cys- 
tinuria is diminished. Melvin and Andrews state that after operation the cystin 
excretion from the kidney operated on temporarily is diminished. However, it 
must be emphasized that the complete and permanent elimination of cystinuria 
seems an unlikely achievement at the present time. For this reason we advise 
check ups at intervals of three months in patients who have had cystin calculi, 

•*Foods high in sulfur content: beans, bran, bread, brussel sprouts, cabbage, cauliflower, 
cheese, clams, cocoa, eggs, fish, macaroni, meats (lean), nuts, oats onions, oysters, peas, 
Swiss chard, turnips, watercress, wheat. 
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with x-rays and urograms at least twice yearly. This should be done, it would 
seem, over a period of years. 


CASE BEPOBTS 

Case 1. R. S., R. H. Xo. G5311, a truckdriver act. 32 years, had passed several 
small stones from the right ureter over several years. He had had cystoscopic 
treatment elsewhere. One of the calculi brought by the patient was found to be 
composed of pure cystin. He was admitted to the Roanoke Hospital hlay 27, 
1914 having had persistent right ureteral colic for 3 weeks. The temperature was 
99.8, pulse 100, respiration 20, hemoglobin 84 per cent (Sahli), alight leukocyto¬ 
sis (IlGOO white blood cells per c.mm.). Intravenous urography showed no dye 
excreted on the right but there was an opaque, elongated density in the course of 
the lower right ureter which we felt was probably a calculus. Diodrast was 
e.xcreted on the left but in poor concentration. Blood urea was 42 mg. per cent. 
The urine was acid, pH 5, specific gravity I.OIG, albumin trace, sugar negative, 
occasional blood cell and no pus cells. Numerous hexagonal crystals of cystin 
were noted in the sediment. 

Cystoscopy under spinal anesthesia (metycaine 120 mg.) was done June 3, 
1944. A catheter met obstniction about 3 cm. from the bladder. Attempts to 
pass a Johnson basket and the McKay multiple thread dislodger failed. Three 
6 F catheters were passed with difficulty beyond the obstruction. These were 
allowed to remain indwelling for 5 days. The pain and febrile reaction subsided. 
Apposition x-ray films and retrograde urograms (June 7, 1944) proved the pres¬ 
ence of calculus. The catheters were then withdrawn about C cm. and the out¬ 
lets of 3 catheters plugged with Victroia needles. Into the third, 5 co of sterile 
olive oil was injected under moderate pressure after which all three catheters 
were withdrawn. The stone passed spontaneously after IS hours. It was found 
to consist of pure cystin and was unusually hard and dense. 

This patient was placed on an alkaline ash diet and given a citrate-bicarbonate 
“alkaline diuretic mixture”, with instructions as to the use of indicator paper. 

Several ureteral dilatations and ailmline lavage of both pelves were carried 
out at 3 month intervals. Mdiile on alkaline regime the crystals were absent from 
the urine but on resuming an acid diet they reappeared. This patient has had no 
recurrence of stone or colic for nearly four years. Yet. is he cured? 

Case 3. C. D. R., R. H. No. 68599, an attorney aet. 23 yeai-s, was admitted to 
Roanoke Hospital August 24, 1945 with intense left ureteral colic. He gave a 
histoi-y of passing of small calculi at intervals of 3 to 9 months over 7 yeara. 
These had been found to consist of esnstin. In November 1941 a cystin stone 
had been removed from the right renal pelvis elsewhere. He had been advised to 
keep the urine alkaline but the regimen had not been consistently followed. There 
was no history of stone or of cystinuria in his family. Following the pelviolithot- 
omy in 1941 he had had frequent attacks of kidney colic all on the left side and 
had passed numerous small stones every 6 to S months. 

Recent excretoiy urograms made elsewhere showed a faint but definite opac¬ 
ify in the riglit kidney which we later demonstrated by the blank film superim- 
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position technique to be located in the lower calyx. There were several less dense 
shadows in the left renal area. The temperature, pulse, and respiration were 
normal. Blood urea was 22 mg. per cent, uric acid 5.5 mg. Serum calcium was 
10 mg. per cent and phosphorus 4.4 mg. per cent. Acid phosphatase was 3 units 
and alkaline phosphatase 3.5 units (King Aimstrong). The urine was acid, pH 
5.5, specific grardty 1.010, albumin trace, sugar negative, sediment, 8-10 white 
blood cells per high power field and 2-4 red blood cells. Numerous cystin crys¬ 
tals were noted. 



Fig. 4. .4, case 2. Stone passed after hydrostatic dilatation of ureter below calculus. 
B, case 2. Two small stones passed from left ureter 2 weeks after ureteral dilatation. C, case 
2. Stone removed from lower caly.x of right kidney. This is calculus localized by film super¬ 
imposition technique shown in figure 3, D, case 3. Laminated calculus of cystin and cal¬ 
cium phosphate removed by repeated cystoscopy and ureteral dilatation. 

Cystoscopy on August 28, 1945 under spinal anesthesia (novocain 75 mg.), 
showed a definite fibrotic (collar contracture) bladder neck. The left ureter 
was catheterized and met with an impassable obstruction about 4 cm. from the 
meatus. Repeated efforts to pass this obstruction failed. We then dilated the 
ureter with a 12 F bougie to the site of obstruction and subsequently passed 
three 6 F catheters to the same point. The cystoscope was carefully removed and 
the catheters allowed to remain indwelling for 12 hours, when again we plugged 
the ends of 2 catheters and injected olive oil through the third under moderate 
pressure. The catheters were removed after 30 minutes and 8 hours later a stone 
consisting of pure cj'stin and measuring 1 by Ih cm. was passed (fig. 4, A). 
During the next week two small calculi were passed with mocerate left ureteral 
colic (fig. 4, B). The patient was placed on a rigid alkaline ash diet and alkaline 
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diuietics admimsteied He has maintained his uime at an alkalinity of pH 
7-S since, nith occasional bieaks of a Meek dining Minch the mine is acid Cys- 
tin ciystalluiia disappeais Mhen the mine is alkaline but the cyanide mtioprus- 
side reaction foi cystinmu peisists X-rays aftei 1 month showed no opacities 
m the left lenal aiea and the uieteial catheter could be passed to the left kidney 
Mithout obsti notion 

The patient had peiiodic uieteial dilatation on both sides foi 2 years How- 
evei, uimaiy alkalization did not cause a decrease in size of the right renal cal¬ 
culus In fact, it seemed to giadually become more dense and perhaps largei 
In November 1947 a cystin stone Mas removed from the right lower calyx by 
pelviotomy (fig 4, C) Convalescence Mas marked by oliguria for several days 
and a rise in the blood mea to 79 mg per cent Diuresis and letum of kidney 
function (nevei too good as his Diodrast excretion Mas always poor) ensued Mith 
a smooth convalescence 

In Januaiy 1947 the patient had a 7 F cathetci passed to the right lenal pel¬ 
vis and the kidney Mas lavaged Mitli Mcak bicarbonate solution X-ray showed 
no stone shadows His alkaline regimen has been continued The left ladney and 
ureter have been free of stone for 31 months We are watching the further 
clinical comse with guarded prognosis but Mith hope that the cycle of lecuirence 
may be indefinitely mhibitod 

Case S C D H , R H No GG029, a laihoad biakeman, act 45 years, was 
admitted to Roanoke Hospital August 28, 1944 He gave a history of passing 
several stones from the left kidney dming the past 3 years The present attack 
started 3 days before admission and colic lequiimg morphine had been persis¬ 
tent There was no history of stone in the family The temperature was 99 8 
F, pulse 100, lespiiation 20, leukocytes 11200 The urine was acid, pH 3 5 
specific giavity 1 017, albumin negative, sugar negative A few red and white 
blood cells and a few hexagonal colorless crystals (cystin) were noted m the 
sediment X-iay revealed an opacity 1 cm in diametei in the legion of the left 
lower uretei Intiaveuous mogiaphy leiealed norma! renal pelvic delineation on 
the right but no dye appealed on tire left side 

Cystoscopy (August 29, 1944) A cathetci passed up the left meter met with 
obstruction 1 cm up Tins was passed with slight difficulty and three G F cathe¬ 
ters were passed alongside After removal of these catheters the stone failed 
to pass and the patient had colic and febrile reaction September 2, 1944, a second 
effort was made and the stone was found in the intiammal poition of the ure¬ 
ter Tw 0 G F catheters could be passed and were allow ed to remain for drainage 
Pam and fever subsided In September a final effort was made to recover the 
stone by cystoscopy and uieteial dilatation and was successful The stone passed 
to the bladder and was lecoveied It was 1 5 cm in diametei and consisted, on 
chemical axamination, of cystin with some phosphate (hg 4, D) It was lam¬ 
inated The patient was dischaiged and was seen at the office seveial months 
lateij-IIe had not followed his alkalization program well and cystin crystals were 
still present X ray was negative foi stone shadows The patient was urged to 
follow the piophylactic legimen but has not been seen by us since Follow up 
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letteis have been returned, so we have not been able to observe the clinical 
course to date. 

Case 4- J- K. M., R. H. No. G9892, a miller, aet. 56 years, was admitted to 
Roanoke Hospital February 28, 1946. fie complained of intense right ureteral 
colic for 24 hours. X-rays showed no shadows at this time. With intravenous 
urograph 3 '’ no dj^e appeared on the right while there was normal e.xcretion on the 
left side. 

Cj'stoscopj’’, Februaiy 28, 1946, under spinal anesthesia (novocain 50 mg.): 
The catheter met with dense obstruction on the right just above the bladder. 
Several catheters were finally passed and 25 cc of clear urine obtained. The 
catheters were removed after 24 hours. The patient was relieved of pain and 
was discharged. Four days later he reported that he passed a small stone but this 
was lost and unfortunately not analyzed. The patient had another right mild 
colic in August and the right ureter was dilated with a No. 10-11 Ashcraft 
bougie. Follmving this a few particles of sand were passed. No cystin crystals 
had been noted in the urine up to this time, but they may have been missed. 
March 7, 1948, the patient was admitted with left renal colic, nausea and vomit¬ 
ing. The urine showed a moderate number of cystin crystals and gave a strong 
cyanide-nitroprusside test for cystin. Cystoscop}’- was done on March 8, 1949, 
the left ureter being catheterized with three 5 F catheters. After their removal 
24 hours later, a small cystin stone was passed with relief of pain. 

N. B. Since presenting this paper this patient has been followed over a number 
of months with recurrent left renal colic. In the fall of 1948 a left pelviotomy was 
done for the removal of two cystin calculi which cast faint shadows in x-ray. 
A larger and at present asymptomatic stone has formed in the right renal pel¬ 
vis. This will probably require surgical removal later. Periodic ureteral cathe¬ 
terization and urinary alkalization with diet and drugs are being carried out. 

CONCLUSIONS 

C 3 ’’stinuria is an inborn error of metabolism occuring once in 11,000 to 20,000 
patients. Cystin stone occurs in 3 to 4 per cent of cystinurics. These figures are 
approximate. 

In cystinuria the oxidation of sulfur containing protein is upset so that cystin 
is not oxidized to inorganic sulfate. Cystin lithiasis probabl 3 ’^ arises from deposi¬ 
tion of cystin cr 3 "stals on a previously injured site of renal excretory epithelium. 
The disease is marked by persistent recurrence of calculi after they are passed 
or removed by surgical methods. A prophylactic regimen of urinary alkalization 
with alkalizing drugs and an alkaline ash diet is proposed. Periodic ureteral dila¬ 
tation and lavage of the renal pelvis with weak alkalies are suggested. By these 
means we have some evidence that the recurrence time ma 3 '' be prolonged. Its 
permanent prevention is unlilcely with present methods of treatment. 

A technique of localization of faint shadows in the renal pelvis is described 
and a method of dilating the ureter below calculi impacted several centimeters 
above the bladder to allow disimpaction and passage of the stone is presented. 
Roanoke Hospital, Roanoke, Virginia 
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NEUROGENIC DISEASE OF THE BLADDER: THE SURGICAi 
A'lAJSfAGEMENT OF ITS COA-IPLICATIONS* 

JAjVIES H. SEMANS 

The incidence of neurogenic disease of the bladder and its surreal complica¬ 
tions has risen with the increasing survival of patients with lesions of the spinal 
cord. Surgical treatment is important in their clinical management. 

The two purposes of this report are to evaluate the new procedures and to 
mention those modifications of accepted techmques which have proved impor¬ 
tant in neurogenic vesical disease. 

Description of the dysfunction present is still confused by varied terminology. 
Definition of terms is, therefore, indicated. 

Neurogenic and neurological bladder are synon 3 nnous clinical entities. They 
denote abnormal function resulting from disease or injury of the vesical nerve 
supply. The term cord bladder is reserved for dysfunction secondary to lesions 
confined to the spinal cord. 

Urinary retention is a common result of damage to the vesical nerve supply. 
The musculature of the bladder wall, the detrusor, contracts too feebly to expel 
urine through the urethra. At rest, however, it is hypertonic; that is, it fails to 
relax normally when the bladder is almost empty, and during filling. This is 
demonstrated during cystometry by recording the intravesical pressure. 

Overflow incontinence occurs if retention is not relieved. This is believed to be 
secondary to mjury of the nerve supply of the external sphincter mechanism. 

The contracted spastic bladder is a less common result of neurogenic disease 
or injury. Only a few cubic centimeters of urine can be retained. The intravesical 
pressure is high. After less than 100 cc have been added during cystometry, fluid 
either leaks around the catheter or flows over the top of the water manometer. 

ETIOLOGY 

Langworthy has mentioned neurogenic disease of the bladder as a complica¬ 
tion of cerebral vascular accident, brain tumor, parkinsonism, epilepsy, enceph¬ 
alitis, asymptomatic neurosyphilis, syringomyelia, Friedreich's ataxia, myotonia 
atrophica, acute anterior poliomyelitis, transverse myelitis, meningomye- 
litis, disseminated sclerosis, tabes dorsalis, syphilitic paraplegia, amyotrophic 
lateral sclerosis, subacute combined sclerosis, spina bifida, psychosomatic dys¬ 
function, or tumor or injury of the spinal cord. Neurogenic urmary retention 
may also follow such surgical procedures as chordotomy and radical resection 
of the rectum. The vesical nerve supply is exposed to mechanical injury during 
both procedures. 

DLA.GNOSIS 

The diagnosis is made by means of the history of neurological disease or in¬ 
jury, abnormal neurological findings, cystometry, inability of the patient to void 
without leakage and palpation of the distended bladder, 

1 The content of this paper is based, in part, on the author’s experience while cluef of the 
Uroloric Surgery Section, McGuire General Hospital, Neurosurgical Center, Richmond, 
Va. frW 1944 to 1946. 


• 820 



NEUROGENIC DISEASE OP BLADDER 


821 


SURGICAL TREATMENT 

The common indications for urological surgery in neurogenic disease of the 
bladder are 1) to relieve urinary retention, 2) eliminate incontinence, 3) remove 
calcific concretions, d) establish drainage of associated infections, 5) or repair 
chronic defects such as diverticula and fistulas. The ultimate aim of these pro¬ 
cedures is the voiding of minimally infected urine without leakage or retention. 

Spontaneous return of function of both the detrusor and sphincter often occurs. 
Therefore, accurate prognosis of the disease or injury is indicated before surgery 
* is advised. 

Lesions of the spinal cord. It is essential to determine when possible not only 
the site and extent of damage to the cord, but also whether this damage is tem¬ 
porary or permanent. 

The site and extent of the damage will foretell, in part, the ts^pe of vesical 
function to be ex-pected. Figure 1 illustrates this relationship. It is assumed in 
this diagram that, at any one level, all tracts of the cord are involved. 

In the majority of the cases, however, the lesion is only partial; that is, not 
all fibers are destroyed. Intact fibers may not function for several months. This 
delay has been ascribed to the gradual disappearance of local hemorrhage or 
edema. 

Emmett in 1948 reported difficulty in correlating the typo of vesical dysfunc¬ 
tion with the site, severity or completeness of the lesion in the spinal cord. 

The reflex pathways between the bladder and spinal cord lie below the thoracic 
level. Therefore, even complete destruction of the cervical or thoracic portions 
of the cord should interrupt only the cerebral control of voiding. An automatic 
bladder should be the ultimate result. As the bladder distends, either stretching 
of the detrusor or cutaneous stimulation of the suprapubic, genital, or anal regions 
may initiate voiding. No cerebral control is necessary. This is termed automatic 
or reflex voiding. Emptying is frequently incomplete. 

Any injury or disease below the level of the twelfth thoracic dermatome may 
involve the reflex neural pathway between the detrusor and spinal cord. There¬ 
fore, the bladder cannot be expected with certamty to empty itself well by reflex 
contraction of the detrusor. 

Severe injuries below the twelfth dermatome may destroy the arc completely. 
The result is equivalent to a bladder without nerve supply. The muscular fibers 
of the detrusor contract without integration and do not empty the bladder. This 
is spoken of as an autonomous bladder. The amount of residual urine is large. 
Overflow incontinence occurs. Occasionally, a lesion at this site will result in a 
bladder of very small capacity wiJh constant urethral leakage. 

The permanence of the traumatic lesions is more uncertain than might at first 
be expected. In partial lesions, for example, it is difficult to determine always, 
even by exploration of the cord, whether all neural tracts are destroyed and what 
permanent loss will occur. However, 1) laminectomy, 2) x-ray evidence of marked 
vertebral over-riding (fig. 2) or 3) failure after a year to demonstrate return of 
function usually gives satisfactory evidence of the permanence of a lesion. 

Suprapubic cystostomy. This procedure is indicated when drainage of the blad- 
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der by urethral catheter is impractical. Lack of facilities for close observation 
and nursing care is the commonest reason for its use. Other indications are in¬ 



continence in the female, periurethritis, periurethral abscess and epididymitis, 
when these infections remain unaffected by chemotherapy or antibiotics. 

However, cystostomy can often be avoided by using urethral catheter drainage 
until retention disappears spontaneously. 
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The surgical technique has been described by Boyd, 

Prather in 19-1-i urged that the cystostomy tube be left in the bladder at a 
level which prevents its impingement on the urinary trigone. He also recom¬ 
mends that the tube tie brought through the upper end of the bladder in an 
oblique course to the skin. Healing is then more rapid, once the tube is removed. 
This high location of the tube enables the operator to reopen the bladder safely, 
if it becomes necessaiy. There is a wide space for dissection between the sinus 
tract and the symphysis. The tract protects the peritoneum from surgical injury. 

If the patient has had generalized spastic seizures, 2 stay sutures of silkworm 
gut, which include muscle, fascia and skin, should be left in place for 2 weeks. 
These prevent dehiscence or herniation of the wound. 


f 



Fig. 2. Complete and permanent paraplegia at level of T-10 Marked overiiding. All 
tracts peimanently functionless at this level. 

The catheter is changed weekly, beginning 2 weeks followmg cystostomy. 
Later the bladder capacity is maintained at 300 or -iOO cc by daily stretching. 
Irrigations should be performed at least twice daily in the full prone position for 
maximum eliminatiou of exudate from the base of the bladder (fig. 3). 

Voiding (cat. This should be performed once weekly during the first few 
months, to detect the earliest signs of return of function. The bladder is filled 
through the suprapubic catheter and the catheter occluded. The patient attempts 
to void by straining, or by stimulating any area of skin which will incite refle.x 
contraction of the bladder. After voiding is completed, residual urine is collected 
from the bladder through the suprapubic catheter and measured. When this is 
less than 00 cc, and the bladder capacity more than 250 cc, a urethral catheter 
can be inserted and the cystostomy allowed to close. If larger amounts persist 
transurethral resection should be tried. ’ 

Surgical closure of suprapubic ci/slostomij. Too shoit a suprapubic sinus tract or 
abdommal spastic seizures may inhibit spontaneous closure of tlie cj'stostomy, 
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der by urethral catheter is impractical. Lack of facilities for dose observation 
and nursing care is the commonest reason for its use. Other indications are in¬ 



continence in the female, periurethritis, periurethral abscess and epididymitis, 
when these infections remain unaffected by chemotherapy or antibiotics. 

However, cystostomy can often be avoided by using urethral catheter drainage 
until retention disappears spontaneously. 
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If anesthesia is necessary, 2 per cent procaine is injected superficially into the 
granulation tissue of the sinus wall and 30 cc of the same solution is instilled in 
the bladder. After 12 minutes, the suprapubic catheter is removed, the panendo¬ 
scope inserted and the stone identified. 

The bladder is then washed free of e.\-udate. The grasping forceps are ne.xt in¬ 
serted and the calculi crushed under direct vision. Care must be taken to avoid 
injuiy of the mucosa with the jaws of the forceps. The calcareous debris is re¬ 
moved by irrigation through the panendoscope. The remaining fragments are 
e-xtracted instrumentaliy. They should be small enough to pass through the sinus 
tract without severe abrasion of the granulation tissue. It is often necessary to 
use the McCarthy panendoscope (24 F) intermittently for irrigation to insure 
good visualization. 



Fig. 4. X-r:iy of pelvis, showing vesical calculus in paraplegic patient. Calculus removed 
by transurethral Utholapaxy. (Dimensions, after correction for roentgen magnification, 
4.1 cm. by 2.8 cm.) 

The suprapubic catheter is re-inserted. After turning the patient completely 
onto his abdomen (fig. 3), the catheter is again irrigated. Small particles lying 
in the region of the trigone are thus removed. The bladder should be inspected 
monthly until stones are consistently absent. 

Tiansureihral lithola'paxtj. Large friable stones are removable by instrumenta¬ 
tion through the m'ethra (fig. 4). The technique is identical with that used in 
suprapubic litholapaxy. 

Many urologists prefer the Bigelow litbotrite. However, this attitude is chang¬ 
ing with the improvement of visual lithotriptoseopes. 

Avoidance of bleedmg allows longer intervals between irrigations for crushing 
the stone under vision. The sheath of the panendoscope has then to be inserted 
less frequently for removal of clotted blood. Blood transfusion is given before 
signs of shock appear. Any early sign of shock is an indication for delaying further 
instrumentation until a second sitting or until sliock has disappeared. 

Transurethral resection. If the patient is unable to void after 0 months, it is 
indicated to reduce the urethral resistance to the weakened detrusor. This can 
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frequent!}^ be accomplished by transurethral resection of the vesical neck and 
prostate, even though the former maj'’ be widely patent (fig. 5). 

In the absence of prostatic hyperplasia, the amount of resected tissue will not 
be great. In 1940 Emmett pointed out that it is not sufficient to remove only 1 or 
2 pieces of tissue from the posterior vesical lip. The entire circumference of the 
vesical neck and as much prostatic tissue as possible should be resected. Between 
1 and 5 gm. is the usual total weight of the specimen. 

To accomplish this, the following technique has proved helpful. I'nder vision, 
the cutting loop of the McCarthy electrotome is placed slightly on the vesical 
side of the bladder neck with the right ureteral orifice in view at 7 o’clock. By 
moving the workuig element, the instrument can be withdrawn to the verumon- 
tanum without moving the loop. Usiirg the cutting current, the loop is then 
drawn only through the mucosa of the vesical neclc. The first cut must be shallow 
in order to avoid perforating the bladder. The original groove is made deeper by 
removing more tissue until the transverse muscular strands of the vesical neck 
have been cut to a depth of 1 or 2 mm. Similar cuts are made on the left side at 



Fig. 5. Cj^stogram in patient completely and permanently par.aplegic at level of T-7—^T-S. 

5 o’clock. The intervening tissue, as well as the remaining circumference of the 
vesical neck, is now resected as deeply as the grooves at the site of the original 
2 cuts. Prostatic tissue between the vesical neck and apex of the prostate is re¬ 
moved until the fibers of the capsule are seen. 

Spurting blood is controlled by fulgurating the arteries and veins. Dark, oozing 
venous blood from this area is best controlled by traction on a hemostatic cath¬ 
eter. Persistent fulguration of these venous sinuses may result in perforation of 
the prostatic capsule. Thrombin (20 units) may also be used at intervals after 
operation. The material is injected through the catheter with the bladder empty 
and the balloon deflated. The catheter is occluded for 30 minutes. Frequent irri¬ 
gation of the bladder, as practiced in the past, has proven unnecessary. Insertion 
of a panendoscope, evacuation of blood clots and fulguration of only the actively 
bleeding vessels is more effective. 

Perforation of the non-hypertrophied vesical neck and prostate may occur. 
Any question of this should be settled before the patient leaves the cj'^stoscopic 
table. A cystogram is made after injecting 120 cc of 5 per cent diodrast, neo-iopax 
or skiodan into the catheter with the hemostatic balloon deflated. 
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If voidmg does not recur after 3 months, resection is repeated. Mmimally ob¬ 
structing tissue should be removed. 

Results; This operation has undoubted value in relieving retention of urine 
in many cases of paraplegia. Prather and Petroff in 1947 reported the early ex¬ 
perience of urologists in Army hospitals. Of 33 oases of paraplegia there were 
satisfactory results in 19 and failures in 14. 

In another series of 58 cases reported by Thompson, Nourse and Bumpus, 
Jr,, in only 1 was the patient unable to void following repeated transurethral 
resection. In 5 cases, 3 transuretliral resections were required. Results were con¬ 
sidered satisfactory if there was not more than 2 ounces of residual urine. 

Perineal urelhroslomy. Lewis has described the advantages of perineal urethros¬ 
tomy for drainage of the bladder by catheter. This procedure provides dependent 
drainage, in contrast to suprapubic cystostomy. The risk of periurethral abscess 
is much less than with a catheter in the anterior urethra. Prostatitis and epi¬ 
didymitis are contraindications, and may follow the procedure. 

In some cases surgical closure of the tract has been necessary. To avoid this, 
at the time of urethrostomy, the skin is closed posteriorly, below the point of 
entrance of the catheter. A long tract is thus effected. This may hasten healing 
when catheter drainage is no longer necessary. 

Membranous urelhrolysis and urethrojilasly. These are 2 surgical procedures 
used in 17 cases by the author to relieve urinary retention following injury of 
the spinal cord. Because of postoperative incontinence in some of the cases, 
these operations are not advocated unless the other procedures have been unsuc¬ 
cessful in relieving retention of urine. It is essential that as much tissue as pos¬ 
sible be already removed from the vesical neck and prostate by transurethral 
resection. 


Membranous urethrolysis (1 case) is believed to be effective because of dis¬ 
turbance of the nerve supply to the membranous urethra. The operative tech¬ 
nique for exposure of this structure is identical with that described by Young in 
his radical perineal prostatectomy. 

A sound is inserted to identify the membranous urethra. A gooseneck clamp 
is passed around the urethra midway between the prostate and urogenital dia¬ 
phragm. The jaws of the clamp are opened widely, freeing the urethra from the 
periurethral tissues, without opening into it. A Penrose drain is inserted for 48 
hours. Six vertical mattress sutures of black silk close the incision in the sldn. 


The drain is sutured to the skin on the right side. An indwelling urethral catheter 
is not necessary. 

Membranous urethroplasty is also identical with the technique of Young’s 
perineal prostatectomy in regard to exposure of the membranous urethra. After 
the gooseneck clamp has been passed behind the urethra, the sound is removed 
and the urethra transected near the apex of the prostate. The procedure described 
by Vest for anastomosing the membranous urethra is applied here. Four mat¬ 
tress sutures of plain catgut are passed through the prostate at its apex. Each 
^ rethreaded onto a large curved needle and guided first 
through the lumen of the external sphincter, and then through the wall of the 
bulbous urethra and subcutaneous fat of the anterior portion of the perineal m- 
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cision. A splinting urethral catheter is passed through the entire length of the 
urethra into the bladder. Ligation of the sutures in the subcutaneous tissue of the 
perineal wound reapproximates the prostate and urogenital diaphragm around 
the catheter. The wound is closed, as in membranous urethrolysis. 

Postoperative lirethroscopic measurements show that the membranous urethra 
is shortened. Urethrometry demonstrates that the urethral resistance is reduced 
approximately 20 per cent. 

Strictiu’e was a complication in 1 case. Postoperative bleeding is controlled by 
using traction on a hemostatic catheter with the balloon inflated for as long as 
12 hours, if necessary. 

The lowering of methral resistance in these cases suggests that maintenance 
of irrinary retention after repeated transurethral resection may be caused by the 
external m-ethral sphincter, as suggested by Emmett in 1948. However, in 1 case 
with complete paraplegia below T-10 only that portion of the e.xternal sphincter 
mechanism lying between the urogenital diaphragm and the apex of the prostate 
was contracted. The portion of the external sphincter within the urogenital 
diaphragm had a semilunar shape. It was apparently incompetent. 

Unilateral and bilateral 'pudendal neurectomy. The operation in man has been 
reported by Huggins in 1939 and 1948 by Emmett. The technique has been 
described by Huggins. 

The purpose of the procedure is to reduce the resistance of the external urinary 
sphincter by severance of its peripheral nerve supply. The weak detrusor should 
then be able to expel urine from the bladder more completely. 

Results: Of 6 cases treated by unilateral nexurectomy, Huggins reported 
moderate improvement in 5 during a period of a year or less. In 4 cases not in¬ 
continent before operation, no postoperative urinary or fecal leakage occurred. 
In 1 case bilateral pudendal neurectomy was done. There was urinary stress in¬ 
continence, but no fecal incontinence. The residual urine decreased only after 
transurethral resection of the prostate. The late results in these cases have not 
justified extensive use of the procedure. (Personal communication 8 years later.) 

Nesbit reports by personal conununication a case with more favorable results. 
The patient had an extradural abscess involving the cauda equina, with neuro¬ 
logical signs of complete destruction of neiwes supplying the perineum on one 
side. There was a large amount of residual urine. Transurethral resection was not 
considered, since no obstimction could be seen. On the uninjured side the branches 
of the pudendal neiwe supplying the membranous urethra were sectioned. This 
procedure did not impair sexual function. The patient was able to empty his 
bladder without incontinence when he was last seen, 2 years after operation. 

Presacral neurectomy. The rationale of this procedure is based upon the hy¬ 
pothesis of an antagonistic action between the sympathetic (bladder filling) and 
parasympathetic (bladder emptying) innervation of the lower urinary tract. In 
injuries involving the sacral segments of the cord, the parasympathetic fibers 
leading to the bladder are frequently damaged. On the assumption that an 
antagonism exists, an imbalance of muscle tone, in favor of the undamaged 
sympathetic innervation, would account for the urinary retention. Surgical 
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reseotioD of the hypogastric plexus (presacral nerve) might be expected to correct 
this imbalance. 

Pearl and Strauss have reported the details of technique. They stress the im¬ 
portance of supplementing the operation mth sacral ganglionectomy. 

Anatomy: Weinstein has described the varied anatomy of the hypogastric 
plexus. A single presacral nerve was found in only 4 per cent of his dissections. 
At least 2 presacral nerves, or a plexus, were found in the others. 

Results: Learmonth reported postoperative reduction or elimination of residual 
urine associated with inflammatory disease of the spinal cord. However, in 1939, 
Huggins and others reported transient benefit only. The procedure is still used 
with success in dysmenorrhea and intractable pain of vesical spasm (Fieri). 

It must be remembered that presacral neurectomy removes the nerve supply 
of the seminal vesicles. Since these organs are no longer able to contract after 
operation, no seminal fluid is emitted during coitus. The patient should be fore¬ 
warned of this functional sterility. 

Bilaleral section of the third sacral nerve. Hoen in 1945 described this operation 
for relief of chronic urinary retention following injury involving the sacral seg¬ 
ments of the spinal cord. The intent of the procedure was to lessen the tone of the 
external urinary sphincter by reducing its nerve supply. 

The region of the third sacral nerve was infiltrated with novocain bilaterally 
in 2 cases in which retention of urine was the only evidence of residual neural 
damage. There was temporary relief of urinary retention. On this basis both 
third sacral motor roots were sectioned. 

Operation: A small midline incision was made over the first sacral segment. 
The cul-de-sac of the dural tube was exposed by trephine and the dura opened. 
The third sacral root on each side was identified by counting caudad from the 
first sacral foramen. The motor component of each third sacral root was sec¬ 
tioned. The incision was closed in layers without drainage. 

Results: After operation, voiding was satisfactory for 1 year. Urinary leakage 
then occurred. 

Emmett in 1948 reported a case of a 30 year old man with persistent retention 
of urine. Transurethral resections on 3 occasions and sections of both pudendal 
nerves had been unsuccessful. The cauda equina was then ligated above both 
anterior and posterior roots of the fourth and fifth lumbar and all sacral nerves. 
After 6| months the residual urine was less than 60 cc. He remained dry if less 
than 250 cc was allowed to accumulate in the bladder. 

Tidal drainage. This method of automatically irrigating the bladder was first 
used by Laver and has been improved and popularized by Munro. It has been 
advocated by the latter to replace surgical procedures for relief of urinary re- 
tention. 

The importance of tidal drainage in the care of the bladder in spinal cord in¬ 
juries was summarized thus by Prather in 1947: “It is an e.xcellent method to 
care for drainage and irrigation of the bladder ... it is not necessary for rehabilita¬ 
tion of the bladder to a voiding state.” 

Inlcnniitent irrigation. A practical method is that of intermittent irrigation 
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(fig. 3). This is a satisfactory method of maintaining adequate bladder capacity 
and of keeping the bladder clean. 

Incontinence. The intermittent incontinence of automatic voidings can be 
managed by emptying the bladder at regular intervals. The surgical treatment of 
neurogenic incontinence, especially in the male, has not been highly successful. 
Pex-manent diversion of urine by suprapubic cystostomy, perineal urethrostomy, 
a Cu nnin gham penile clamp, or an incontinence bag has been necessary. 

Recently, Foley has devised an “artificial sphincter.” This is an inflatable ring 
which compresses the corpus spongiosum of the pendulous urethra, except during 
mictm’ition. The ring is interposed surgically between the corpus spongiosum and 
corpora cavernosa. It has also been used around the entire circumference of the 
penis. 

Emmett in 1948 reported benefit in 2 female patients treated by transurethral 
resection of the vesical neck combined with a Kelly plicating stitch m the region 
of the external sphincter. 

Hoen in a personal communication described treatment of neurogenic in¬ 
continence by transplanting the eleventh intercostal nerve intradurally and 
anastomosing it to the third sacral nerve. Continence returned after 4 months. 
Insufficient time has elapsed for final evaluation. 

The detailed technique of common urological surgical procedures has been 
well described by Dodson. However, in the patient with paraplegia, description 
of special aspects of certain of these is indicated. 

Meaiotomy is employed if there is not ample space for the escape of urethral 
exudate around an indwelling catheter. This can usually be determmed when 
the catheter is first inserted. The operation is minor in comparison with the 
sequence of periurethritis, abscess and diverticulum or fistula, which may result 
from failiue of the e.xudate to drain. The procedure should be used as prophylaxis 
and not postponed as therapy. 

Antibiotics may not be effective in resolving periurethral inflammation or 
abscess. Intraurethral drainage should then be tried by using moist heat and 
digital pressure against the abscess. If the abscess opens intraurethrally, it should 
be emptied each day by pressure. By this simple procedure, the formation of 
diverticulum or urinary fistula may often be prevented. 

Incision and drainage of a 'periurethral abscess through the skin may be neces¬ 
sary. This frequently results in a urinary fistula, which may close spontaneously 
or require plastic repair later. If the urethral fistula does not close within a few 
weeks, the indwelling catheter should be removed, even if cystotomy or perineal 
urethrostomy is required. Surgical closure is delayed until edema around the 
tract has disappeared. Six months may be necessary. 

Repair of rupture of the urethra and bladder. Instrumental injuiy of the anes¬ 
thetic urethra or bladder has occurred. The diagnosis in the paraplegic patient 
must be made by the operator, since there is no early symptomatology. Extra¬ 
vasation can be demonstrated immediately by x-ray after filling the bladder or 
luethra with radiopaque fluid. Any medium suitable for intravenous pyelog¬ 
raphy, used as a 20 per cent solution, will be non-irritating for this purpose. 



NEUnOGEMC DISEASE OP BEIDDER 


831 


Immediate siugical repau and supiapubic cystostomy aie indicated as soon 
as shock has been contiolled The suigical diainage tiact must extend to the site 
of ruptuie A stab wound in the lowei abdominal quadiant may be used 
The moitality, leported by Culp m 33 cases, was ml if drainage was effected 
within 2 houis aftei the accident, and 100 pel cent if postponed from 2 to 4 days 
If the patient survived 5 days, the moitality was 06 7 pei cent 

Removal of renal and nrclcial calculi Calculi in the uppei uimaiy tract aie 
managed conservatively Suigical lemoval of stones is postponed, if possible, 
until the patient can lemaiii ambulatoi-y aftei operation Recumbency is con¬ 
ducive to lecuiience of tlie calculi Mepliiecfomy is a\ oided because of the likeli¬ 
hood of uiolithusis 111 the remaining kidne 3 '', if this is not aheady tine at the time 
of opeiation 

In suigeiy of the meter and kidney m the paiaplegic patient with mass le- 
fle\es, stay sutuies ate mandatot 3 ' Dehiscence has occmied, when this pieeau- 
tion has not been taken 


SB\tM 1113 

Numeious surgical piocedmes deiised foi iieuiogenic disease of the uimaiy 
hi iddei and its complications aie desciibed and eiahiated 
Supiapubic o 3 stostomy is indicated foi management of vesical letention when 
continuous and intermittent uiethial diainage is impiactical Spontaneous le- 
covciy of loiding should be watched foi 
rransuiethial lescction of the lesical neck is a valuable new method of tieat- 
ment foi neuiogemc uiinary letention Repeated lesections may be necessaiy 
The ultimate aim in tieatment of the neuiogemc bladdei is the loiding of 
minimalR infected mine without leakage oi letention 

34 Seventh St, N E , Atlanta 5, Ga 
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THE INDUCTION OF TRANSPLANTABLE BLADDER CiVRCINOMA 
IN INBRED STRAINS OF MICE' 

BOLAND HUGHES 

From the IFtsfar hislttute of Anatomy and Biology and the Urological Division 
of the Department of Surgery of the Hospital of the Umicrsiiy of Pennsyhanta, 
Philadelphia 


A principal dilEculty in the study of carcinoma of the bladder has been that 
of consistently pioducing such lesions in a suitable expeiimental animal This 
problem’s solution began in 1937 when Huepei and Wolfe fiist lepoited success¬ 
fully inducing papillaiy tumors of the dog’s bladder, both benign and malignant, 
Mhen large doses of beta naphthylamine nere fed by mouth “ In 1943, Bonser® 
published the results of feeding a specially puiified beta naphthylamine to 4 dogs 
over a period of fiom 3 to 5 yeais, and in this peiiod observed histologic changes 
ranging from simple epithelial hyperplasia of the bladder to anaplastic carcinoma 
But by standards of time and expense, the dog is not a suitable experimental 
animal foi the study of bladdei cancel 

Working nith albino lats, Wilson, De Eds and Cox (1941)' found that of 39 
rats fed 2-Acetylaminofluorene for 95 days oi more, 10 developed caremoma of 
the bladdei Feeding the same caicinogen to the CBA stiain of mice, Armstrong 
and Bonsei (1944)*' were successful in inducmg malignant changes in the bladder 
epithelium of 4 mice out of 6 suiviving 53 to Go weeks of treatment Foulds (1947)® 
found only 25 w eeks of feeding 2-Acetylammofluorene to the Ra strain of mice 
was neccssaiy in developing epithelial tumors of the bladdei, though the tumois 
lequiied an additional peiiod of from 14 to 59 weeks to become demonstiable 
About one half of his treated male mice developed such tumors but none occurred 
in the females 

2 Aeetylaminofluorene however, is not a specific bladder carcinogen, for malig¬ 
nant tumois also developed in other organs Fuithermore, the induction of cai- 
emoma of the bladder in the normally situated bladder of small exTierimental 
animals has the distinct limitations of time and space The limitation of time is 
that the individual tumor has only the life span of the experimental animal in 
which to glow The limitation of space is that imposed by the bladder in situ— 
the occurrence of carcinoma can scarcely be determined until autopsy after death 
or sacrifice of the animal 

These limitations do not apply to a method we wish to desciibe m this re¬ 
port—a method m which caicinoma of the bladder has been induced in uibred 
strains of mice as a subcutaneous implant which continues its growth as a ho¬ 
mologous subcutaneous transplant 


Sul'ph^^'spnnTs" W 

! tVjlson, It H , De Eds F and Cox, A J Cancer Res , 1 595 .1941 
Armstrong, E C and Bonser, G M J Path A Bact, 66 507, 1944 
'Foulds, L Bnt J Cancer,! 172, 1947 u;, jait 
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Fig. 1.4, tumor Xo. 32, CaH mouse, third transplant generation (X 650); an undifferen¬ 
tiated carcinoma. B, tumor Xo. 148, Cw mouse, months after induction (X 400); papil¬ 
lary tongues of epithelial malignancy project into subcutaneous tissue of host. C, tumor 
No. 148, Cs7 mouse, 4J months after induction (X 400); malignant cells have tendency 
toward papillary arrangement. 
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The first successful attempt to induce a series of transplantable tumors arising 
from adult tissue and capable of growing as homologous subcutaneous grafts was 
reported by Horning in 19-4G.’ Horning induced and maintained by transplanta¬ 
tion glandular carcinoma of the prostate gland in inbred Strong A mice. Our 
application of the Horning technique to the problem of inducing transplantable 
bladder carcinomata is described below. 

The bladder is removed from a young mouse of an inbred strain and the entire 
mucosa, with portions of adherent submucosa, immediately dissected from the 
bladder wall under a dissecting microscope. This isolated mucosal layer, with its 
adherent subraucosa, is wrapped around crystals of 20-methylcholanthrene, care 
being taken that only the epithelial portion of the mucosa comes into contact 



with the carcinogen; by means of a special trocar the mucosal wrapping thus 
produced is then implanted under the abdominal skin of a host animal from the 
same inbied strain—in our e.xperiments, a litter mate. Sterile technique is main¬ 
tained throughout. 

After the tumor has grown to transplantable size, it is e.\cised, minced, and im¬ 
planted subcutaneously into the desired number of mice from the same strain. 

When carcinogens induce tumors by direct tissue contact the tumor type de¬ 
veloped depends upon the nature of the tissue cell contacted. In our earlier work 
technical errors permitted the carcinogen to contact cells other than those of the 
bladder epithelium. This error resulted in sarcoma arising from the non-epithelial 
cells contacted, since in the mouse sarcomata are easier of induction and more 
rapid in their growth than carcinomata. These technical errors are not yet com- 

' Homing, E S.; Lancet, 2: S20, 1946. 
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pletely eliminated although the method is yielding a higher percentage of car¬ 
cinomas as we become more proficient. 

RESULTS 

In this work we have used three inbred stains of mice. The Strong A strain 
yielded two carcinomas, both currently in their third transplant generation, from 
twent 5 ’--three attempted inductions. Our efforts in strain C57 were productive of 
onty one transplantable carcinoma in 32 trials. In C 3 H mice we achieved eleven 
transplantable carcinomas out of 65 attempts. 

After the first transplantation there has been no change in the histologic pat¬ 
tern of these epithelial malignancies through as many as eleven transplant genera¬ 
tions. In all strains, the development of the carcinoma in its host to transplant¬ 
able size has required from two to four and one-half months. Sex, either of donor 
or host, has not appeared to influence development of the carcinomas. 

SUMMARY 

The Horning technique has induced and perpetuated in mice a constant type 
of epithelial bladder cancer beyond the life span of the individual experimental 
animal. It has brought carcinoma of the bladder to a readily accessible area 
beneath the skin where the influence of experimental variables may be easily 
measm’ed. With refinements in technique making predictable an expected per 
cent of carcinomas, inquiry into inhibition of vesical carcinoma becomes feasible. 
The technique described offers an improved animal test object for investigation 
of carcinoma of the urinaiy bladder. 
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PmVSES OF BLADDER CARCINOGENESIS IN i\IICB 

BOLAXD HUGHES and ROBERT H. CLYIIER, JR. 

From the Wistar Insldiite of Anatoiivi and Biologu and the Uiological Duision of the 
Department of Surgery Ifospitnl of the Uniiersity of Peiitisylvaiiia, 

Philadelphia 

The induction of trnusplantable bladder carcinoma in inbred strains of mice 
has been the subject of another report.* These carcinomas have been grown suc¬ 
cessfully as homologous subcutaneous transplants through as many as 10 trans¬ 
plant generations. The purpose of this preliminary communication is to detail 
some of the cellular changes which occur as normal bladder epithelium becomes 
malignant. 



3 ? ig . 1. High power view of normal mouse bladder 


In brief, our technique for inducing bladder carcinoma in the mouse comprises 
excision of the mucosal layer from the bladder of a freshly sacrificed mouse and 
its immediate implantation, wrapped about 20-methylcholairthieire, into another 
mouse of the same inbred strain. The development of carcinoma in the subcu¬ 
taneously implanted bladder mucosa has been followed serially by excising the 
implants at rrrtewals and subjecting them to histologic study. 

Thirty inbred CjH mice were implanted with subcutaneous homologous 
grafts of bladder mucosa wrapped about 20-nrethylcholantlrrene. Because we 
have seen no malignant tumor appear in less than 2 months after grafting, only 
mice wbrclr survived the initial 2 months after grafting were considered ’likely 
to show carcinogenic change. During the first 2 months 4 mice were sacrificed 
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Fig. 2 Photomicrograph at lower left is low power view of implant, showing ivall of cyst 
cavity, .4, and welt marked hyperplasia. In same photomicrograph, at U, remote from ini- 
plant, are nests of epithelial cells which are probably malignant. Upp<?r illustration, is 
high power of B in lower left photomicrograph. The lower right illustration. A, is high 
power view of A in lower left photomicrograph. 
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in Older to study early adaptive changes in the graft and 6 mice died fi’ora ad- 
vei’se environmental factors. Of the 20 mice I’emaining, 4 developed histologic 
evidence of squamous cell carcinoma in from 2h to 34 months after grafting. 
Three sarcomas developed in a period of 4 to 6 months after the time of grafting. 

few mice of other non-inbred strains were also grafted. In these the graft 
failed to maintain its viability except in 1 mouse (fig. 3) in which carcinoma 
developed. 

The epithelium of the mouse's bladder is normally composed of transitional- 
like cells, covered over by a single layer of large, flat, multi-nucleated squamous- 
like cells which we have termed “covering cells”. These “covering cells” have 
not thus far appeared to take part in carcinomatous change. See figure 1. 


,/ Aji' • ****''^**''*~*‘*"'s-r.T" 



Fig. 4. Low power view, showing carcinoma that has invaded striated muscle of ab¬ 
dominal wall. 


Within a few days a small cyst is formed by the homologous tissue at the site 
of implantation. The epithelial surface of the bladder mucosa taken from the 
donor mouse forms the lining of this cyst. The rest of the cyst wall is formed from 
the subcutaneous tissue of the host mouse by fibrous tissue reaction. The car¬ 
cinogen lies within the cavity of the cyst in contact with the mucosal surface, 
though it does not always contact the entire mucosal surface due to irregularities 
in the contour of the cyst. 

There has been no absolute uniformity in the progression of these cell changes 
which precede epithelial malignancy. In most cases however, hyperplasia, car¬ 
cinoma in situ, and invasive carcinoma were felt to be sequential, though in fact 
all were sometimes demonstrable in the same preparation. These changes were 
observed over wide areas of epithelium and in no case was a focal spot of malig¬ 
nancy seen bordered by entirely normal mucosa. See figure 2. 
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In most cases, metaplasia to squamous epithelium developed coincidentally 
with malignant change in the epithelium. In some of our tumors however, the 
fact that metaplasia had occurred could be definitely established only after the 
first transplantation of the tumor when the differentiation of the carcinomatous 
cells certified their squamous nature. See figures 3 and 4. 

We believe that the technique of inducing transplantable carcinoma of the 
urinary bladder in a subcutaneous locus offers opportunity for the study of this 
particular carcinogenesis in detail. 

Aclaiowledgments: We wish to thank Dr. Margaret Reed Lewis and Dr. 
Robert Horn for their help and advice. We aie deeply indebted to the iMedical 
Research Foundation and its piesident, Mr. Lawrence E. Jones, for financial 
assistance. 
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liEUICEJIIC IXFIETEATXOX OF PROSTATE 


the conclusion of the procedure the mass overlying the right lateral lobe was 
still present on rectal examination, although the resection appealed adequate. 
The postoperative course was uneventful, the catheter being removed on the 
third da 5 ^ The patient voided a good stream of clear urine without difficulty 
thereafter and had no residual urine. 

Histological examination of the removed tissue was carried out by Dr. C. T. 
Ashworth, whose report we quote: “Microscopic examination of multiple sec¬ 
tions of prostatic fragments shows a striking infiltration of small lymphocytes. 
The individual lymphocytes are small cells rvith a scant}’’ rim of cytoplasm about 
a hyperchromatic nucleus. The infiltration is hear^ in all areas. Scattered rem- 



Fig 1 .t, low power view of lesected prostatic tissue, showing cellular infiltration B 
high po^^er view of lesected piostatic tissue, showing atypical lymphocytes. 


nants of the fibromuscular stroma are noted, but these elements are separated 
and distorted by the infiltration. Scattered areas of prostatic glands are noted 
in the section tvherein the glands are lined by tall columnar actively secreting 
epithelium. A few papillary enfoldings are noted. Neither the glandular elements 
nor the fibromuscular stoma are hyperactive or hyperplastic in appearance. 
Adenomatous hyperplasia is not judged to be present. In one area transitional 
epithelium of the urethra is noted and in the subepithelial tissues the infiltration 
is heavy as it is elsewhere. Pathological diagnosis: Lymphocytic leukemic in¬ 
filtration of prostate.” Mierophotographs of these sections are shown in figure 1. 

jMedical consultants, who concurred in the diagnosis of chronic lymphatic leu¬ 
kemia, started the patient on urethane 1.0 gm., t. i. d., 3 days after the operation 
on June 21, 1948. On the se’s’enth postoperative day the patient was tiansferred 
to the medical service for further treatment of the blood dyscrasia. Forty-eight 
hours after institution of urethane therapy the white blood count was 51,250. 
The dose of urethane was then increased to 6 gm. a da}", and the white count 
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gradually fell until after 19 days of therapy it was 12,000 uith 95 per cent lympho¬ 
cytes. The dose was then reduced to 1.0 gm. daily. During tlie period on the 
medical service the temperature ranged from 101 to 103 F daily, with no dis¬ 
cernible cause in the chest or urinary tract. Penicillin and sulfadiazine were given 
for this. 

On the thirtieth hospital day the patient, whose condition was satisfactory 
e.\cept for the fever, suffered a severe epistaxis requiring transfusion of 500 cc 

' I 



Fig. 2. Autopsy specimen of kidneys, ureters, bladder, prostate, abdominal aorta, and 
enlarged periaortic lymph nodes. 

of whole blood. The following day the patient’s condition was critical. He bled 
from the gums and nose, was disoriented and lapsed into coma. Two additional 
transfusions were given, but he expired suddenly on the thirty-first day of hos¬ 
pitalization and 27 days after operation. There was no bleeding from the urinary 
tract. A white blood count on the day of death was6,200 with 100 percent lympho¬ 
cytes. 

Complete autopsy was done with no obvious cause of death being ascertained 
on the gross examination. A photograph of the urinary organs is shown m figure 
2. Further histological studies revealed complete replacement of the bone marrow 
with cells. 
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DISCUSSION 

After a careful search of textbooks and journals, Jacobi, Panoff and Herzlich 
reported what they considered the first described example of bladder neck ob¬ 
struction due to lymphatic leukemic infiltration of the prostate. They treated 
their patient by suprapubic prostatectom 3 '' with a good result. 

A similar case was reported b}'^ McCrea in 1940, also treated b}^ suprapubic 
prostatectomjL 

Escue reported vesical neck obstruction in a woman, proven first by biopsy, 
due to infiltration with the cells of lymphatic leukemia. She was first treated 
by urethral dilatation, but when her symptoms recurred about eleven months 
later, tissue was removed with the resectoscope, and the diagnosis was again 
confirmed histologicalljL 

Monocjdic leukemia has likewise produced this same simiptom picture. This 
has been described by Flahertj^ Cope and Shecket, who treated their patient 
b}’’ transurethral resection; and bj'' Lubin, Fetter and Erf, who did a suprapubic 
prostatectomj'’ when thej" found thej'’ could not get a resectoscope through the 
urethra of their patient. 


SUil-MARY 

Vesical neck obstruction due to leukemic infiltration of the prostate is a rare 
condition. We present a case treated bj’’ transurethral resection with complete 
alleviation of urinary symptoms. This is the third known case of lymphatic 
leukemic infiltration of the prostate causing obstructive uropathy. 

24 iV. TF. Fourth St., Evansville, Inch {D. M. H.) 

4105 Live Oak St., Dallas, Texas {II. M. S.; F. F.) 
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BLOOD LOSS IN PEOSTATECTO^ilY 

WILLI E OOODYEAH vnd DONALD K BEARD 

From the Department of Urology, Emory Unneisilg School of Ucdicmc and Grady Memorial 
Hospital, Ulanta, Ga 

Hemorrhage is a majoi cause of moitahty anti moibidity m piostatic suigeiy, 
but dm mg the last decade the incieasmg availability of whole blood foi tians- 
fusioub has leiideied the pioblera less tioublesome Since the beginning of pios- 
tatio surgeiy numeious devices and methods foi hemostasis ha\e been advo¬ 
cated, and modifications aie being mtioduced with such frequency as to indicate 
the concern among uiologists foi the pioblem 
Numeious aitides have advocated the use of vauous methods of hemostasis 
m piostatic suigeiy, but with a single evccption refeiences to hemoiihage have 
been only estimates and often giossly inaccurate Conclusions reached by such 
an unscientific approach aie lihely to be unsound 
The mateiial compiising this study consists of 100 piostatectomies The cases 
are unselected and aio consecutive except for the exclusion of all but 20 cases 
of transuiethral prostatectomies Eadi of the standaid methods of piostateo- 
tomy has its special indications, and all aie employed in this senes and blood 
loss of each leported Because of the numeious methods of hemostasis advocated 
in siipiapubic piostatectoray, a comparison of the various hemostatic agents is 
made 

The technique cmplo 3 'ed in the deteimination of blood loss of the cases le¬ 
ported heiein is not intended for routine use as it is quite time consuming Two 
factors are involved the collection of the blood which is lost, and the estimation 
of the hemoglobin of the specimen The method of collection diffeis according 
to the type of piostatectoray, while the hemoglobin deteimination remains the 
same foi all 

In tiansuiethral piostatectomy it is necessaij^ to collect and save the irrigating 
fluid used during the opeiation and to collect the urine of the patient until it is 
free of blood In the other types of piostatectomy the collection of the blood is 
more involved During the opeiation all sponges and diapes w Inch contain blood 
are caiefully placed m cleai watei and saved until the termination of the opeia¬ 
tion, when all the hemoglobin is manually lemoved therefiom 
The blood oi hemoglobin collected is diluted sufficiently to be read on a stand- 
aid Klett Photelometer and a specimen of the fluid alLahmzed with ammonium 
hydioxide It is then placed in the photelometer and the actual hemoglobin con¬ 
tent determined The total diluted volume is know n, and by a simple calcula¬ 
tion the total amount of hemoglobin lost can be deteimined dividing the 
patient’s hemoglobin pei 100 cc of blood into the amount of hemoglobin lost at 
the opeiation, the actual blood lost at operation is determined 
In each case whethei tiansurethral oi otlieiwise, the blood loss deteimmations 
are continued until hematiiiia and bleeding from the wound hai e ceased 
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TRANSURETHRAL RESECTION 

The amount of blood loss during and following transurethral prostatectomy 
depends upon a number of factors. The dexterity and ability of the surgeon are 
the major factors. The amount of tissue removed and the time consumed in the 
procedure determine to some degree the amount of hemorrhage which occurs. 
Inflammation of the prostate increases its blood supply and bleeding is increased. 
Finally it has been noted that in genei'al, carcinoma of the prostate bleeds less 
profusely during resection than hyperplasia of the prostate. 


Table 1. Transurethral resection 


TISSUE REMOVED 

WEIGHT 

BLOOD LOSS 


Cm. 

CC 

Fibrosis. 

4 

20 

Hyperplasia. 

14 

78 

Fibrosis. 

7 

130 

Acute and chronic prostatitis.i 

6 

1310 

Hyperplasia. i 

S 

45 

Carcinoma. 

IS 

3S0 

Hyperplasia.' 

12 

300 

Hyperplasia.! 

10 

90 

Hyperplasia.■ 

12 

120 

Hyperplasia. 

15 

200 

Hyperplasia. 

10 

365 

Hyperplasia. 

17 1 

120 

Hyperplasia. 

36 

390 

Hyperplasia. 

14 

640 

Hyperplasia. 

13 

300 

Hyperplasia. 

25 

250 

Hyperplasia. 

16 

105 

Hyperplasia. 

10 

70 

Hyperplasia. 

12 

170 

Carcinoma. 

14 

60 

Avg. 

14 

260 


In this series of cases only those patients with glands whose estimated weight 
was 40 gm. or less were resected, while all others were operated upon by one of 
the other several methods. The average blood loss was 260 cc, most of which 
occurred during the actual surgery. Few patients lost any appreciable amount 
of blood except for the first few postoperative hours. No case of secondary hemor¬ 
rhage was encountered. See table 1. 

SUPRAPUBIC PROSTATECTOJIY 

There are countless variations of this operation and many different methods of 
hemostasis. Four popular types were chosen for this study and a comparison of 
the effectiveness of the hemostasis is made. Twelve cases were operated upon 
without any method of hemostasis and serve as a control group. In these cases 
the bladder was drained following surgery by a cigarette drain and no effort 
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whatever was made to stop the bleeding in the prostatio fossa. The average 
blood loss in this control group was 368 cc. See table 2. 

Another group of cases was operated upon using a plain gauze pack in the 
prostatic fossa for hemostasis. The pack was composed of gauze, 1 inch wide and 
several feet in length. The pack was placed snugly in the fossa with one end ex- 


Tablb 2. Blood loss in suprapubic prostaieclomy without hemostasis (control) 


T1SSX7B SHUOVCD 

1 

WEiont ' 

BLOOD LOSS 


' Cm. 

47 

CC 

600 


no ' 

790 


24 1 

130 


39 1 

370 


77 1 

190 


1 60 i 

325 


1 52 

185 


1 26 

440 


1 41 

190 


30 

305 


70 

290 


26 

190 



51 

368 



Table 3. Blood loss in suprapubic prostatectomy using gauze pack in prostatic fossa 
as method of hemostasis 


TISSDC &£UOV£D 

WBICBT 

BLOOD LOSS 


Cm. 

CC 

Hyperplasia. 

25 

205 

Hyperplasia. 

15 

560 

Hyperplasia. 

198 

435 

Hyperplasia. 

32 

160 

Hyperplasia. 

188 

1025 

Hyperplasia. 

25 

690 

Avg. 

80 

510 


tending from the inferior angle of the wound. A cigarette drain was used to drain 
the bladder. The blood loss in this group averaged 510 cc. See fable 3. 

Oxidized gauze and similar absorbable hemostatic agents are being used with 
increasing frequency and form the basis of hemostasis for a third group of cases. 
The oxidized gauze was placed around a Foley catheter by threading the gauze 
over the end of the catheter, inflating the bag proximal to the gauze, and pulling 
the gauze-coated bag into the prostatic fossa. Traction was not applied. The 
average blood loss in this group was 210 cc. See table 4. 

The most popular method of hemostasis in suprapubic prostatectomy in past 
years and perhaps at present is the Pilcher hemostatic bag or a similar device. 
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The method has many disadvantages which have been tolerated on the basis that 
the device was an effective hemostatic agent. The bag is quite painful for the 
patient and causes disruption of the wound in its removal. In addition it in¬ 
creases the possibility of infection, and unquestionably prolongs hospitalization 
considerably. Instead of being a hemostatic agent in this series, the method ap¬ 
pears to cause bleeding to almost twice that in the control group. The patients 


Table 4. Blood loss in suprapubic proslateclomy using oxidized gauze pack in prostalic 

fossa as method of hemostasis 


TISSITE KEifOVED 

vrziGux 

BLOOD LOSS 

1 

Cm. 

CC 

Hyperplasia. 

105 

260 

Hyperplasia. 

60 

175 

Hyperplasia. 

24 

185 

Hyperplasia. 

20 

265 

Hyperplasia. 

60 

105 

Hyperplasia. 

' 42 

310 

Hyperplasia. 

! 58 

160 

Carcinoma. 

34 

215 

Avg.......... 

50 

210 



Table 5. Blood loss in suprapubic prostatectomy using Pilcher {hemostatic) bag as 

method of hemostasis 


USaOE 4EUQVED 

WEIGHT 

1 

BLOOD LOSS 


Cm. j 

CC 

Hyperplasia. 

44 i 

820 

Hyperplasia. 

92 

625 

Hyperplasia. 

142 

895 

Hyperplasia. 

36 

720 

Hyperplasia. 

81 

945 

Hyperplasia. 

30 

565 

Hyperplasia. 

56 

445 

Hyperplasia. 

50 

380 

Hyperplasia. 

20 

310 

Carcinoma. 

72 1 

575 


62 

630 

.. . , 




lost an average of 630 cc of blood when this method was employed. See tables 
5 and 6. 


RETROPUBIC PROSTATECTOMY 

This method of prostatectomy has been fairly recently introduced and is 
enjoying increasing popularity. Its chief advantage is rapidity of healing and 
return of proper voiding. A far shorter period of hospitalization and convales¬ 
cence is necessary as compared to suprapubic prostatectomy. One of the alleged 
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advantages of the operation is that the prostatic vessels are isolated and ligated, 
allowing less bleeding than other methods. Our study of the method leads to the 
conclusion that this advantage is dubious since the patients lost more blood than 
in other methods when the vessels are not ligated. The average blood loss for 
20 cases was 640 cc. See table 7. 


Table 6. Average blood loss in suprapubic prostaleclomy with various methods 
of hemostasis 


UE7H00 or OEUOSTAilS 

AVE&ACB WBICHX 0? 
TtSSUE BEUOVXD 

AVESACE BLOOD 
LOSS 


51 

I 368 


so 



50 

210 


62 

1 630 




Table 7, Blood loss in retropubic proslateclomy 


Tissue BXVOVED 

' WEicnt 

1 

BLOOD LOSS 


Gm. 

CC 

Hyperplasia . 

35 

650 

Hyperplasia . 

13 

720 

Hyperplasia . 

U 

575 

Hyperplasia . 

95 

610 

Hyperplasia .. . 

22 

620 

Hyperplasia . 

77 

755 

Hyperplasia. 

59 

640 

Hyperplasia. 

38 

420 

Hyperplasia. 

29 

330 

Hyperplasia. 

70 

930 

Hyperplasia . ..... 

153 

460 

Hyperplasia . 

19 

990 

Hyperplasia . 

37 

510 

Hyperplasia . 

29 

860 

Hyperplasia .. 

34 

410 

Hyperplasia . 

48 

395 

Hyperplasia . 

40 

420 

Hyperplasia . 

23 

810 

Hyperplasia.1 

66 ' 

440 

Carcinoma.! 

33 

1310 

Avg. 

50 

640 


PERINEAL PROSTATECTOMY 

The approach to the prostate gland through the perineum for the enucleation 
of hyperplasia or for the radical removal of carcinoma has merit and advantage 
well known to all. A series of each type is included in this study. In simple or 
conservative perineal prostatectomy the patient lost an average of 458 cc of 
blood, while in radical perineal prostatectomy the blood loss was 918 cc. In 
both the standard approach described by Young was used. See tables 8 and 9. 
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Table 8. Perineal proalateclomy, shnple 


TISSUE BEHOVED 

ViXIGHT 

BLOOD LOSS 

Hyperplasia. 

Gm. 

35 

CC 

555 

Hyperplasia. 

44 

1400 

Hj^ierplasia. 

110 

340 

Hyperplasia. 

113 

310 

Hyperplasia. 

92 

280 

Hyperplasia. 

44 

285 

Hyperplasia. 

75 

595 

Hyperplasia. 

43 

455 

Hyperplasia. 

72 

740 

Hyperplasia. 

75 

280 

Hyperplasia. 

55 

460 

Hyperplasia. 

84 

510 

Hyperplasia. 

71 

425 

Hyperplasia. 

38 

190 

Hyperplasia. 

44 

165 

Hyperplasia. 

32 

350 

Hyperplasia. 

145 

460 

Avk. 

62 

458 



Table 9. Radical perineal prostatectomy 


TISSUE SEUOVED 

WEIGHT 

BLOOD LOSS 


Gm, 

CC 

Prostatitis. 

35 

750 

Carcinoma. 

37 

750 

Carcinoma. 

26 

955 

nqrpinnTnn. . 

23 

915 

narpiTJOTTifl. . 

28 

910 

nftrr.innma. . . . 

30 

730 


80 

1460 




Av£». . 

37 

918 





DISCUSSION 

Blood loss cannot be determined by a casual appraisal of blood soaked linen 
following surgery. The advocacy of methods and devices for prostatectomy based 
upon such vague and inaccurate estimations is not justified. In this series an 
estimation was made in each case and compared with the actual blood loss, and 
variations of 100 per cent were commonly noted. 

Although not included in the tables, special attention was given to the rela¬ 
tion of blood pressure, age, and bleeding tendencies to blood loss at prostatec¬ 
tomy. No correlation was noted. 

In the study of blood loss at prostatectomy, it appeared advisable to consider 
the behavior of the prostatic cavity following removal of the hypertrophied gland. 
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This has received very little attention in the literature. The findings reported 
herein are based upon actual observations at the operating table and further 
study by urethrocystograms, made immediately postoperatively and at 6, 12, 
and 24 hour intervals thereafter. 

The vesical neck contracts within a few minutes after prostatectomy to its 
normal size (26-30 F). The prostatic fossa likewise contracts immediately to 
some degree, but not so markedly as the vesical neck. The cavity remaining after 
enucleation is not conical, but is fusiform, being dilated in the midportion and 
narrow at the vesical neck and urinary sphincter. The initial contraction of the 
prostatic fossa is approximately 50 per cent, and within the next 6 to 12 hours 
there is another reduction in size of approximately 25 per cent. After this period, 
the contraction of the fossa proceeds gradually until completion. 

This behavior of the prostatic cavity appears to have an important relation 
to blood loss. The principal blood supply to the prostate enters in the region of 
the vesical neck, being divided into two groups, the urethral and the capsular. 
It is well established that as hyperplasia progresses, the urethral division of the 
arterial supply becomes predominant. Thus, after prostatectomy the major source 
of bleeding is in the region of the vesical neck rather than throughout the dilated 
cavity. The contraction of the bladder neck and prostatic fossa is an important 
factor in allowing the torn vessels to cease bleeding. Any hemostatic method or 
device which interferes with this contraction may be ineffective. 

A pack which fits the cavity at the time of operation becomes too large within 
a few hours and prevents normal contraction. Other pressure devices such as the 
Pilcher bag interfere severely with the resumption of the normal size of the 
vesical neck. In this series, both the pack and the Pilcher bag were associated 
with considerably more bleeding than the control group in which no hemostatic 
device was used. The method associated with the smallest blood loss was the 
use of oxidized gauze placed around the bag of a Foley catheter inflated with 
6-8 cc of water placed in the prostatie fossa without traction. 

SUMZIARV AND CONCLUSIONS 

Blood loss was measured in 100 prostatectomies. 

Average blood loss was as follows; 

a) Transurethral resection, 260 cc. 

b) Suprapubic prostatectomy: 

1) Control group (no hemostatic device). 368 cc. 

2) Gauze pack, 510 cc. 

3) Oxi(hzed gauze pack with Foley catheter, 210 cc. 

4) Pilcher bag, 630 cc. 

c) Retropubic prostatectomy, 640 cc. 

d) Perineal prostatectomy 

1) Simple, 458 cc. 

2) Radical, 918 cc. 

Many patients lose sufficient blood during prostatectomy to require replace¬ 
ment by transfusion. This is especially true in radical perineal prostatectomy. 
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Factors influencing blood loss: 

a) The skill of the surgeon is of paramount importance in the control of hemor¬ 
rhage in all types of prostatectomy, but especially in transurethral re¬ 
section. 

b) The amount of tissue removed at prostatectomy is unrelated to blood loss 
except in the transurethral type. 

c) Hypertension and arteriosclerosis do not increase blood loss. 

d) Inflammation of the prostate increases hemorrhage at prostatectomy. 

The use of oxidized gauze or similar absorbable material in conjunction with 

a Foley catheter allowed the least hemorrhage in suprapubic prostatectomy in 
this series. 

The effectiveness of the Pilcher bag as a hemostatic device is questioned. 

Although retropubic prostatectomy is an excellent method, the control of 
hemorrhage should not be considered as one of its advantages. 

490 Peachtree St, N. E., Allania 3, Ga. 
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PERINEAL TESTICLE 

CARL A. WATTENBERG, AIARVIN G. RAPE and J. BYRON BEARE 
From the Department of Surgery, Washington University School of Medicine, St. Louis, Mo. 

A perineal testicle is a condition which is extremely rare. The last case reported 
was one by Cecil who stated it was the one hundred and fourth case on record. 
We wish to record in this review another instance of this condition in a patient 
on whom we operated recently, and thus bring the total number of reported 
cases to 105. 

An exhaustive study of the perineal testis was made in 1905 by lOein. He 
found that the testis, when in the perineum, practically always occupies the same 
position. This is between an imaginary line in front passing behind the root of 
the scrotum and a similar line passing in front of the anus. Laterally, it is out¬ 
side the line of raphe. The testicle never has been known to lie behind the bi- 
ischiatic line which passes anterior to the anal orifice. Usually it is found with 
its longitudinal a.xis directed anteroposteriorly; sometimes it lies obliquely with 
its anterior end pointing outward and its posterior end inward. The gland is 
superficial, the skin over it presenting a perfectly normal appearance, without 
tension. No adhesion of the testis to the tissue covering it has been observed. 
Frequently, it can be moved about with ease. Ledwich in 1855, during a necropsy 
of a 35 year old man, found a perineal testicle which could be forced upward 
and forward into the scrotum, but readily returned to its former position. 

The asjunmetrical appearance of the scrotum is characteristic. The condition 
being xmilateral, one pouch is normal, while the other is reduced in size, atrophic, 
and frequently rudimentary. 

The perineal testicle is an ectopic one. When a testicle is arrested along its 
normal course of migration, the condition is the common one of cryptorchidism. 
When it migrates away from its normal course of descent, the condition is the 
rare one of ectopia. 

There are five varieties of ectopia of the testicle: 

1) Superficial, inguinal or interstitial. In these types the testis, after leaving 
the external ring, passes upward and outward toward the anterosuperior spine 
of the ilium and comes to rest upon the aponemosis of the axternal oblique. This 
is the most common form of ectopia. 

2) Pubo-penile. The testis is foimd at the dorsum of the base of the penis over- 
lying the pubic bone. 

3) Femoral or crural. The testicle occupies a position in Scarpa’s triangle on 
the medial side of the thigh. 

4) Transverse. Both testes pass down the same inguinal canal and come to 
lie in the same scrotal sac. 

5) Perineal. Testicle is found in the perineum. 

John Himter was the first to describe the perineal testicle. He reported 2 cases 
in 1786. Himter gave the name of gubemaculum to the stimcture he believed to 
be responsible for causing the descent of the testis. 
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The ne\t mention found of perineal testis was by Ricord who reported 2 
cases m 1843 Abdal observed 2 cases m 1846 Ledwich in 1855 reported his ob¬ 
servation of perineal testis in a man 35 years of age 
Curlmg m 1857 was the fiist to opeiate on this condition The patient was 
an infant 4 weeks of age The patient died of sepsis 
Godard in 1856 reported the case of a man 58 years old who had a swelling 
m his left gioin After he had worn a truss foi 25 years, the testicle finally came 
to rest in the perineum 

The second surgeon to operate was Partridge (1858) and the third James 
Adams (1871) Both opeiations resulted m sepsis, and the patients died 
The first successful operation tor peiineal testicle was carried out by Annan- 
dale m 1879 In 1899 Wemberger repotted that by that time 74 cases had been 
placed on recoid When Klein wiote his important thesis on the subject in 1906, 
he included 2 cases and the total numbci reached 81 

Campbell m 1937 was able to find in the hteiature 102 cases Jones and Lieber¬ 
thal in 1938 leported what they stated to be the one bundled and third case 
They found that only 22 cases had been lepoited m the previous 32 years Cecil 
m 1947 reported the one hundred and fourth case 
The case w e w ish to present is the one hundred and fifth one for record 

CASE REPORT 

D C P , No 162510, an 18 year old male, complaining of a misplaced testicle, 
was admitted to Barnes Hospital on August 17, 1948 His general health al¬ 
ways had been excellent, be never bad had any serious illnesses or mumps Only 
recently had the peimeal testicle caused any discomfoit, this discomfort being 
present during some athetics at school He did not ride a bicycle or horse 
Physical examination revealed a well developed young man with normally 
developed secondary sexual oharaeteristics The external gemtaha were well 
developed and normal except for the left side of the scrotum which was rudi- 
mentaiy 

The left testicle was found in the left perineum (fig 1, A and B) It was located 
to the left of the raphe of the peuneum and above the ischial tubeiosity The 
testicle was approximately noimal in size, non tender, not firmly fixed, but could 
not be pushed up to the sciotum 

At opeiation an incision was made over the penneal testicle extendmg upwaid 
between the scrotum and thigh to the junction of the sciotum and groin The 
testicle was fieed easily by blunt and shaip dissection The tunica vaginalis was 
opened and found to contain approximately 25 cc deal fluid The tunica vaginalis 
extended up the coid almost to the extenial iing, but no opening was found to 
extend to the peritoneal cavity The tumca vaginalis was everted to correct 
small hydrocele 

A small biopsy specimen of the testicle was taken and was reported (fig 2) 
testis hypoplasia ° 

Using the fingei foi blunt dissection, a place was made for the testicle in the 
scrotum Aohiomio 1 sutuie w as passed tlirough the gubeiiiaoulum and both ends 



The of Urology 

\ol. 62, Xo. 6, December 1949 
Printed, in C.S.A. 


RESULTS OBTAINED IX TREATING GENITO-URINARA^ TUBERCU¬ 
LOSIS WITPI STREPTO:iIYCIN‘ 

THOMAS R. HUFFIXES a.\d (by ixvitatio.v) W. D. RTlBER 

The wealth of material in the medical literature on the discovery and develop¬ 
ment of streptomj'cin therapy, and its action in vitro and in experimental ani¬ 
mals, indicates the tremendous interest manifested in this antibiotic. Its dis- 
coveiy followed closely that of penicillin. \Yhen it was found that the sulfa 
drugs exerted an inhibitoiy influence on the growth and activity of the Alyco- 
bacterium tuberculosis, it was natural that the scientific mind should seek for 
a substance which would tend to arrest the disease itself. The need for a specific 
drug to assist in combating human tuberculosis is a stimulating one. .-Mter the 
slight, but definite deterrent action of sulfanilamide on tuberculosis was observed, 
investigators were prompted to e.xperiment with many of the sulfanilamide 
derivatives. YTen the sulfone compounds became available in 1939,- the first 
to be tested in both experimental and clinical tuberculosis was promin. Later 
diasone* and promizole^ were also employed. Finally, streptomycin, a fungus 
extract, isolated by Schatz, Bugie and Waksman, in Januaiy 1944,® was found 
to exert a marked therapeutic effect on e.xperimental tuberculosis in guinea pigs. 
It was given a clinical trial by Hinshaw and Feldman in the autumn of 1944. 
Since then the drug has been emploj-ed in all forms of clinical tuberculosis. It 
is now possible for the first time to arrest the course of several different clinical 
D^pes of potentially fatal tuberculosis bj’’ specific chemotherapy.® 

Up to the present time we have not used combined promin and streptomycin 
in the treatment of human tuberculosis, or the chatilmoogra oil-streptomj’^cin 
therapy advocated by Slotkin.' Our cases receiving streptomycin with PAS 
are too recent to report. 

Since reports on the pharmacology and other aspects of the drug are readily 
available, I shall not duplicate them here. 

Before proceeding further, certain fundamental principles should be empha¬ 
sized: 

1) We never speak of a cure in a case of tuberculosis, cancer, leprosy or syph¬ 
ilis after a few months or even years of treatment. Arrest of the disease is 

' Read at annual meeting. .American Urological .Association, Boston, Mass. May IS, 194S. 

-Feldman, W. H., Hinshaw, H. C. and Aloses, H. E.: Effect of promin on e.xperimental 
tuberculosis: Preliminary report. Proc. Staff Aleet., Mayo Clinic, 12 : 695, 1940. 

3 Feldman, W. H., Hinshaw, fl. C. and Aloses, H. E.: Effects on experimental tuberculo¬ 
sis of 4, 4-diaminodiphenvlsulfone. .Am. J. Med. Sc., 207 : 290, 1944. 

’ Feldman. W. H., Hinshaw, H. C. and Mann, F. C.: Promizole in tuberculosis. .Am. Rev. 
Tuberc., 50: 41S, 1944. . 

^Schatz, .A., Bugie, E. and Waksman, S. .A.: Streptomycin, a substance exhibiting anti¬ 
biotic activity against Gram-positive and Gram-negative bacteria. Proc. Soc. E.xper. Biol. 
& Aled., 55: G6, 1944. ^ ^ , .... 

National Research Council—Report of Conunittee on Chemotherapeutics and other 
agents; the effects of streptomycin on tuberculosis in man. J. .A. AI. .A., 135: 634, lfR7. 

Slotkin, G. E.: .A new and rapid method for the control of urinary tuberculosis: pre¬ 
liminary report. J. Urol., 58: 464-478. 1947. 
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still the e\piession of choice iii evaluating results from stieptomycin therapy 
and relapses on the same basis and causes as found previously u ith other meth¬ 
ods of tieatment are to bo expected 

2) We must not conclude that stieptomycin has a diffeient effect on tubei- 
culosis fiom that of any othei anti miciobia! agent onothei infections Hinshaiv 
and Feldman oiigmally desciibed the action of stieptomjcin as “suppressive” 
and commented as follows “What we should anticipate from stieptomycin and 
futuie anti-tubeiculous agents is not a dissolution of all tubeicle bacilli within 
the body, but rather the eonveision of all, oi neaily all, cases of ceitaiu types of 
active tubeiculosis into the equnalent of the best results obtained by natural 
mechanisms 

3) The rather rapid development of lesistance of the tubeicle bacillus to 
stieptomycin is most inteicsting, but also \eiy discouraging, especially in a 
disease so chionie in natuie 

We have 1 patient lesistant to 200 meg stieptoniycm aftei the second week 
of treatment Neveitheless all bladder ulceiations have disappeaied and this 
patient is clinically free fiom symptoms, after 90 days continued treatment 
of 1 gm pci day 

Deraeiee, as quoted by Silhie, m 1940,'* stated. “One of the most serious ob¬ 
stacles to the achievement of maximal theiapeutio benefits fiom stieptomycin 
in clinical tubeiculosis is the problem of stieptomycm-iesistant tubeicle bacilli 
and although the problem of diug resistant micro organisms is not entirely un¬ 
derstood, theie IS evidence that this phenomenon represents a selective process 
dependent on the capacity of bacteiia to undergo spontaneous cariatioii oi 
mutation ” 

It IS well Ivnown that the human body is veiy resistant to the tubeicle bacillus 
Theiefoie, in clinical tubeiculosis the appearance of laboratoiy-iesistant bacilli 
may not necessarily indicate that the piedominant bacteiial population is strep 
tomycin lesistant The finding of a stieptoraycin-resistant strain in vitro should 
not necessarily persuade us to discontinue fuithei therapy as long as active 
pathology is still present, and clinically the patient is impiocing sensitivity 
test so fai devised includes the patient’s antibodies 

4) Streptomycin should be used in combination with other accepted, effective 
methods of treatment, rather than as a substitute for such pio\ ed therapeutic 
procedures as sanatorium caie and surgeiy In our experience it has been most 
successful when used m conjunction with surgery 


STRLPTOMYCIN THERXPl IX PREVIOUSLY INOPERYBLE GEXITO-URINCRY 
TUBERCULOSIS 

Tuberculous lesions of the kidney without involvement of the lower uiinary 
tract and genital organs are laiely encountered In addition Medial'" claims 


iSfstreptomycin incxpenmen,a. tubor- 
•radman W II,andHiushaw,H C Bnt Med J No 4541, p 91 1948 
pig ReV Tuberf, tuberculosis m the guinea 
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that unilateral tuberculosis of the kichiey merelj'' represents the end result of a 
previous widespread infection of both kidneys. This would mean, therefore, that 
in some cases the so-called healthy kidney has healed. With the advent of strep¬ 
tomycin Ave noAv haA^e an agent to control the reactiA^ation of the disease in this 
healed kichiej’’ and any concomitant disease process in the loAver urinary tract. 

In pulmonary tuberculosis streptomycin has demonstrated its ability to heal 
minimal lesions rapidly. Clinical substantiation of this statement as applied to 
renal tuberculosis is found in 3 of our patients subjected to nephrectomy. In 
each instance a kidney Avith a demonstrable pyelographic lesion Avas removed. 
The opposite kidney Avas found to jdeld acid-fast bacilli on smear and culture 
of the urine, but no lesion Avas eA'^er demonstrated in pj'olograms. These pa¬ 
tients Avere given 1 gm. streptomycin daily for 8 Aveeks prior to surgery, during 
which time the urine from the kidney Avhich Avas not to be removed became 
negatiA-e. After removal of the more diseased kidney, streptomA’’cin therapy Avas 
continued for 30 to 60 days Avithout a positive urine from the remaining kidney. 
One patient is noAv 13 months postoperatiA-e, another is 9 months and the third 
one 6 months. We cannot yet say that the disease has been permanently arrested. 
HoweA’-er, in a paper read before the Southeastern Section of the American Uro¬ 
logical Association, in 1942," I stated that my results had been uniformly un¬ 
successful in this type of case and consequently I had abandoned nephrectomy 
almost entirely’ if contralateral disease Avas found on smear or culture. 

In another case in Avhich no surgeiy A\’as performed a most remarkable result 
AA’as obtained with streptomycin: apparent healing of a typical cavitation in the 
right Iddney and conA'^ersion of the urine from the left Iddney from positive to 
negative. In this instance operation Avas not done because of complications Avhich 
made this patient a poor surgical risk. 

All of our cases, Avhether unilateral or bilateral disease exists, are given at 
least 3 Aveeks preoperative streptomycin therapj'’ followed by postoperative ad¬ 
ministration of the antibiotic. In no case haA'-e avc had a postoperative opening 
of the Avound. 

We have established the folloAving diagnostic criteria Avhen instituting treat¬ 
ment for renal tuberculosis Avith either surgery or streptomycin therapy, or both: 
1) a definite p 3 ’^elographic lesion; 2) a positive culture of the tubercle bacillus 
from urine obtained at cystoscopj’-, Avith or AA'ithout pyelographic proof; and 3) 
in some instances Avhere there is impaii’ment of unilateral kidne}^ function, Avith 
the presence of tubercle bacilli in bladder specimen. 

hlanj’’ A'aluable adjuncts have eAmh'ed as aids in accurate diagnosis, especially 
the neAver rapid culture media.'- We have found it most satisfactoiy to precede 
the administration of streptom3’’cin Avith a AA'eek or 10 days of penicillin and 
sulfadiazine to eliminate the mixed organisms Avhich so often kill the guinea pig 
or overgroAv the tubercle bacillus in cultures. 

Since Ave are mainly concerned Avith the results of streptom 3 ’'cin therapy in 

''Huffines, T. R.; Surgical treatment of uiogenital tuberculosis. J. Urol., 49: 1S-1-1S6, 
1913 . . ... , . 

'-Fisher, M. AV.: Streptomycin resistant tubercle bacilli; their development during 
streptomycin therapy of pulmonaiy tuberculosis. Am. Rev. Tuberc., 67: 53-57, 1948. 
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geuito unnaiy tiibeiculosis, and inasmuch as the subject of lesistauce and sen- 
sitivitj' ]ias been thoiouglily imestigated by Hinshaw, Feldman and otheis, 
ue shall meieiy define oiu cuteuon of “lesistance ” 

We considei an oiganism stieptomycm-sensitive if it fails to giou in 1-10 
micrograms of stieptomycm pei cubic centimetei If it does gioM m a concen¬ 
tration above 10 miciogiams, ne considei it stieptomycin-resistant 
We used this 10 miciogiam figuie as oin point of optimum therapy, because 
this is the aieiage ma\imum blood level obtainable with the 1 gm oi 2 gm daily 
dosage of streptomycin 

TOXICITI 

The question of the to\ic leactions in stieptomycm theiapy has been videly 
discussed in the cuiient hteiatuie, and I shall meiely mention the most fre¬ 
quently encounteied' 1) seieie e\fohati\e deimatitis, 2) impaiied renal function 
and nutation, 3) toxic psychosis, I) casts muiine, 5) stomatitis (we have had one 
fiom 1 glam daily dosage), G) herpes, 7) lecunent veitigo, S) dealness, 9) 
feiei, 10) eosinopliiha, 11) monocytosis 
Recently ne have found that the admmistiation of an anti histammic along 
with stieptomycm m cases that show the above reactions has permitted us to 
continue stieptomycm even m the most sensitive cases We are also luimmg a 
senes of skin tests on the diffeient trade biaiids of stieptomycm and it has 
piov'cd most inteiestiiig 

Hoiiei ei, since the dosage has so geueiaVy been leduced Siam 2 gm daily to 
1 gm and m sinus cases to 0 2 gm , leactions aie less frequent 
An observation made by the Stieptomycm Committee was that fewei doses 
duimg the day pioduced fewei toxic leactions Di Emil Bogan, at the Strepto¬ 
mycin Confeience, m St Louis, in Ottobei 1947, made a definite contiibution 
in his statement that “the tlieiapeutic effects of streptomycin are a function of 
peak blood levels attained, wheieas the toxic effects of the drug appeal to be a 
function of the aveiage blood level attained ovei lengthy inteivals 
Alkalinization of the mine has aided in comiteiacting the lenal toxic com¬ 
plications, such as the formation of casts Piactically no woik has been done to 
date about legulating dosage on the basis of weight of the patient Out futiiie 
studies will be diiected tow aid this end 

In the eaily use of stieptomjcra a good many of the toxic symptoms and 
undesiiable leactions weie caused by impuiities in the streptomycin pieparation 
But the toxicity todaj in the use of the calcium complex leav es only the toxiuty 
which IS mheient m the drug itself oi in the diluting agent 


EFFECT OP STREPTOVnCIN I\ THE HLVLLXG PROCESS 

Veiy little has appealed in the hteiatuie on the mode of healing of tubeicu- 
lous lesions undei stieptomycm tieatment, and especially as fai as the kidneys 
aie concerned Those lesions which do heal imdei tieatment, of comse are not 
seen by the pathologist ’ 


Sf'i F^ith Streptomvcin Conference, Branch Office No 9 

bt Louis, Mo , Satuidaj Session, Ootobei 11, 1947, p 50 '-nin.e ino j, 
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A personal communication from Dr. Siegbert Bornstein, pathologist at the 
U. S. Veterans Hospital, at Oteen, North Carolina, states: “Of the cases in 
which I have received surgical material after streptomycin treatment, I have 
made the following observations: 

“A. I have seen a few instances of tuberculosis where the histology was in no 
way remarkable but after treatment with streptomycin for one or two weeks, we 
were unable to find acid-fast bacilli in the tissue. This, however, is in contrast to 
some autopsj'^ cases where we were able to find them after prolonged treatment 
with streptomycin. 

“B. Eosinophilia in the tissues, especially early in the treatment, is common, 
and is often much more pronounced than one would e.xpcct from the Hndings in 
the peripheral blood. 



Fig. 1. A, tj^pical tuberculous lesion in lower caly.x, with tubercle bacilli from this kid¬ 
ney. By healing of lesion in lower caly.x afterstreptomycin, GO days, urine negative. 

“C. There are cases in which the impression was gained that more fibrocytes 
are intermixed with the epithelial cells than one would usually expect. One par¬ 
ticular case was striking because of the peculiar presence of fibrocytes in a dif¬ 
fuse exudative lesion. 

“D. In several cases the very large size of the Langhans cells was remarkable, 
but it must be said that this and the other features do not occur with any reg¬ 
ularity.”” 

I do have 1 case, however, which I mentioned previously and will present 
which .shows healing pyelographically (fig. 1). The patient showed a lesion in 
the lower calyx of the right kidney which was typical of tuberculosis. On cystos¬ 
copy the urine obtained from this kidney was positive for acid-fast bacilli, as 
well as that from the opposite kidney. After treatment with streptomycin the 
calyx became almost normal in appearance and the urine from both kidneys has 
remained negative for tubercle bacillus for 13 months. To date, however, I have 

GBornstein, S.: Personal communication, March 24, 1948. 
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not seen a case of renal tuberculosis with a moie extensive caseo-cavernous in¬ 
volvement which has been affected by streptomycin therapy either in the path¬ 
ological specimen or in the pyelogiaras. Heie, perhaps, long-continued strep¬ 
tomycin therapy in the patient with caseo-cavenious renal tuberculosis may 
prove of value in pieventing reinfection by a susceptible strain. I realize that this 
statement is leadily open to attack and appears contradictoiy to the recent 
trend to shorten the course of streptomycin tieatment because of the develop¬ 
ment of resistance. However, there may be the possible appearance of a sensitive 
reinfecting oiganism which has been walled off fiom the blood supply by the 
process of inspissation and, therefore, never have come in contact with the anti¬ 
biotic agent. This inspissated aiea, which is analagous to those found in pul- 



Fig. 2. vt, calculi in right kidney and right ureter. Urine positive. B, ureteral calculi 
removed. Stones in right kidney later removed. Complete healing. 


monary tubeiculosis with cavitation, may disintegiate with dissemination of a 
susceptible strain with concomitant leinfection of the kidney, ureter or bladder. 

I wish to present two other cases of urinai’y tract tuberculosis, illustrative of 
the previously mentioned inoperable type of ease (fig. 2). 

G. C., a 68 year old white man, was admitted for tieatment of chronic pul¬ 
monary tuberculosis, and draining urinary sinus, left lower quadrant, bilateral 
nephrolithiasis and right ui eterolithiasis. The patient had pieviously been operated 
upon for left perinephric abscess, left ui eteiolithotomy and left orchidectomy (tu¬ 
be! culous). Cystograms and ureterogiams confirmed the diagnosis of left uretero- 
cutaneous fistula, positive for tubercle bacilli. Urine fiom the right kidney was 
also positive tor tuberculosis. The right uieter contained 3 impacted stones and 
theie weie also 2 calculi in light renal pelvis. The blood uiea nitrogen was 31 
mg. Treatment consisted of streptomycin, 1 gm., 120 days, with suigeiy. The 
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ureteiocutaneous fistula ceased to drain on the tenth day of therapy; no acid 
fast bacilli demonstrated after the sixtieth day. At this time the blood urea ni¬ 
trogen had increased to 49 mg. and a right ureterolithotomy'' ■\vas done, with 
removal of the 3 stones; 5 days later the blood urea nitrogen was 23 mg. On 
the tenth postoperative day the patient had an attack of severe substernal pain 
and drop in blood pressure which was diagnosed as coronary thrombosis, sub¬ 
stantiated by the electrocardiogram. Eight months later he was in surpris- 
good condition and the urine had remained negative for acid fast bacilli. 
Under cyclopropane anesthesia the 2 stones were removed from the right kidney 
and now, 4 months later, there remains a complete healing of the pyelolithotomy 
wound and the uretero-lithotomy wound. The blood urea nitrogen is IS mg. 
See figure 3. 



Fig. 3. .1, tuberculous left kidney. Congenital absence of right kidney. Multiple diver¬ 
ticula in bladder. Left ureter inserted in prostatic urethra. B, permanent ureterostomy. 
Blood nonprotein nitrogen normal. Urine negative. 

The next case was that of a younger man, L. G., 27 years old. Pie was ad¬ 
mitted to U. S. Veterans Hospital, Oteen, X. C., for treatment of chronic pul¬ 
monary tuberculosis. He complained also of pain over left renal area and severe 
headaches. Intravenous urograms showed absent function of right kidney. At 
cystoscopy no right ureteral orifice was found. His left ureteral orifice was finally 
located m a shelving in the prostatic urethra. The urinary bladder was composed 
of multiple diverticula. Specimens of urine from the bladder and left Iddney 
were positive for tubercle bacilli. The patient left the hospital but returned 5 
months later because of pulmonaiy hemorrhage and increase in severity of 
headaches. The blood urea nitrogen was 31 mg., the urine was still positive, and 
a cavitation was noted in the left apex. The kidney pelvis, catyces and left ure¬ 
ter had become greatly dilated, with a severe kink in upper left ureter. The 
total phenolsulphonphthalein output for 2 hours was 25 per cent. The blood urea 
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nitrogen was elevated to 52 mg. Five days later a uretorostomy was done above 
the Idnk and streptomycin therapy started. One week later the blood urea ni¬ 
trogen was reduced to 22 mg., the headaches had ceased. One year later the 
ureterostomy tube is still in, but the wound has been healed since the second 
rveek and the urine from the ureteiostomy tube is negative. There has been no 
urine from the bladder, substantiating the original diagnosis of functionless 
right kidney. Never before have I seen complete, first intention wound healing 
in cases where it was necessary to open the tubeculous urinary tract and estab¬ 
lish drainage. Apparently streptomycin has made this possible. See figure 4. 

One of the most undesirable complications of genital tuberculosis has been 
eliminated through the combination of streptomycin and surgery on scrotal 
sinus tracts. IVe no longer hesitate to incise a tuberculous abscess in this region 



Fig. 4. A, no streptomycin. B, after 8 days’ stieptomyoiu, showing rapid healing and 
closure of sinus. 


and establish drainage, since with the immediate institution of streptomycin, 
rapid healing is the rule. Later epididyniectomy can be clone, and in all our 
cases, must be done, since no such case peimanently heals. 

The efiicacy of two daily doses or intermittent therapy on the tubercle bacillus 
may,not seem consistent with the idea of a piedominantly bacteriostatic effect. 
By contrast, penicillin is laiomi to have a bactericidal as well as a bacterio¬ 
static effect, and today we strive to devise methods of obtaining a moie prolonged 
effect from each dose assuming that continuous action is moie physiological than 
intermittent action. Evidence clinically and experimentally shows that this 
principle of penicillin therapy is not applicable to streptomycin, ^y this is 
not so has yet to be clarified. Wo may expect, therefore, that further changes in 
dosage and in the interval between doacs, will have to be made, and cannot re¬ 
gard the present method of administration as the final one. 
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CONCLUSION 

In our experience uuth streptomycin therapy in 59 cases of genito-urinary tu¬ 
berculosis, we.’have been able to bring about at least temporary arrest of the 
process with obvious immediate benefit in 82 per cent of our patients. In those 
in which'we have notedjno definite^change'as a.'result of this therapy, we; have 
at least noted a palliative effect. We have observed that the appearance of the 
cannulized tracts, notably the ureters, has paralleled that of ulcerative lesions 
of the air passages which regularly respond well to streptomycin therapy. See 
tables 1, 2, 3, 4, o. 


Table 1. Protocol 1, 2 gm./day. Diagnosis made on pyelographic studies, cultures, 

guinea pig studies 


C,\SES 7 

DURATION OF RX 

NO. OF PTS. WITH NEC. CULTURES AT ENT) OP 

FAILURES 

1 

1 

DEATHS 

2 mos. 

4 mos. 

1 6 mos. 

9 mos. 

12 mos. j 

18 mos. 


■BBi 





■■ 


■■ 


3 * 


1 j 




■■ 



2t 

4 

■IH 

4 

4 

B 

1 

3 

2 

HI 

0 


* One patient expired at 30 days, st. asthma, 
t One patient negative for 13 mos. Now pos. bilateral, 
i Necropsy failed to reveal any healing of renal disease after 5 mos. 


Table 2. Protocol 1, 1 gm./day {0.5 gm. b. i. d.). Diagnosis made on pyelographic studies 

cultures, guinea pig studies 



As ia the illustrative cases, we have been able to perform surgical procedures 
with the aid of streptomycin in patients who would have been abandoned sur¬ 
gically because of the complications which would have been certain to arise and 
for which tve would have* no remedy without streptomycin. J 

Though the last word on chemotherapy of tuberculosis has not been said, much 
has already been done and research in some of the newer antibiotics has been 
very promising. The human body can kill ,|;he tubercle bacillus if given enough 
time. Perhaps the desired answer will be in the form of a drug which merely 
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Table 3. Protocol 3,1 gm./day {0.5 gm. 6. i. d.), cystitis 


CASES 

i cujunoN or 
BX 

1 NO. o» ira. WITH neo. cuLTuaea at end or 



2 mos. 

4 mos. 

6 mos. 

9 mos. 

12 mos. 

18 mos. 



3 

days 

2-120 

1- 60 

Nephr. ’45 
TBC 


2 

1 

1 

1 

1 




0 1 

0 


cases 

SLAOPCa CAPACITY 
aZANGES 

lUPSOVXStENT m BLAODXa SYUPTOUATOLOCY OUEING RX (WEEKS) 


Pre 

Post 

2ad 

I 1 

1 6U._J 

i 




I None 

1 

3 I 

CC. 

1-40 

1-60 

1-75 

CC. 

400 

350 

423 

2 

1 

1 

1 

1 

1 

1 

1 


Table 4- Genital tubereulosist 1 gm./day (0.5 gm. h. i. d.) 



1 CASES 38) 

DAYS or ax 

j jUtSOtTS 

rAit- 

Z7XES 

EEUASXS 

Drunaze 

ceased 





days 

rfoyf 



Sinuses P. 0.4 mos. to 

12 

120 

9 

IS 

0 


5 yrs. 

5 






Erupted and drained j 

3 

3 ' 

120 

10 

23 

0 


Preop. strept. (1 wk.) 1 

3 1 

120 

0 

8 

0 


plus surgery 

5 : 






Prostatorectal sinus 

1''! 


10 * 

1 21 .. 


i 

Ureterocutaneous fis- 

1 


10 

1 20 

0 


tula 

2 

mm 


26 

' 


Developed during 1 

1 

\ erupted and drained 4 mos. 1 

1 


treatment 


(1000 microg, res.) 





2 4 

' 1 

eveloped without drainage, unimprovet 

1 1 

1 1 

1. 

2 

E.\pired 

meningi¬ 

tis 


Table 5 
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holds in check the tuberculous process while the human body destroys the or¬ 
ganisms themselves. 

At a recent meeting of the Streptomycin Committee, in Chicago,^® it was 
noted that the tubercle bacillus tends to show resistance to streptomycin on the 
forty-fifth day of therapy. With this in mind, it was decided to reduce the dura¬ 
tion of the period of streptomycin treatment to 42 days instead of 120 days, -the 
length of time formerly recommended. When a patient is improving and no to.xic 
sjTnptoms of the drug are evident, the physician is often reluctant to discon¬ 
tinue treatment by the forty-second day. But at this point he should carefully 
weigh the resistance factor against what improvement might be gained beyond 
this date. This immediately poses the question, does streptomycin act as a 
booster to the patient’s immunity after reducing the bacillary census? 

I should like to add here that the only acceptable statistics today (based on 
a very large number of cases) are those of the Veterans Administration. For 
several years the Veterans Administration has followed a rigid protocol and it 
is only by such fin^ adherence to this protocol, modified from time to time, that 
any worthwhile data can be compiled. To w'arrant safety in the '^enera^. use of 
streptomycin, the mologist must acquaint himself with dosage, peimanence of 
resistance and reactions to the drug. The patient must be xmder constant obser¬ 
vation and certain minimal laboratory procedures carried out. 

The factors, interpretations and conclusions drawn from the experience of 
treating 59 cases of genito-urinary tuberculosis with streptomycin have been 
presented. 

409 Flatiron Bldg., Asheville, N. C. 

15 Moyer, R. E.: Personal communication, April 18,1948. 
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DISCUSSION 

Dr. Leon Herman (Philadelphia, Pa.): The biochemistry of streptomycin, 
the reaction to it of certain strains of bacilli—its activity—the dosage, its tox- 
icity, and so on have been adequately discussed and need no further considera¬ 
tion. 

Dr. Huffines holds that this agent is incapable of eradicating the tubercle 
bacillus from the human body, and that arrest of tuberculosis in man is its maxi¬ 
mum potential effect. This opinion has a reasonable basis in clinical experience, 
notwithstanding the established fact that the drug is lethal to many strains of 
tubercle bacilli if brought into direct contact with them in proper concentration. 

Furthermore, streptomycin is admittedly destructive of minimal or early 
lesions in the lungs and elsewhere so that therapeutic failure must often be attrib¬ 
uted to inacessibility of the bacteria in sclerotic lesions rather than to inherent 
impotence of the drug. 

The fact is that the majority of tuberculous lesions encountered by the sur¬ 
geon are of long standing, and tor this reason it is proper and necessary to employ 
streptomycin as an adjuvant in treatment, but that this will prove eventually 
to be its sole function should not be conceded as yet. 

Dr. HufBnes attempts to illustrate the effect of streptomycin on early and late 
lesions of the kidney with the recital of 3 cases in which tubercle bacilluria from 
an otherwise apparently normal kidney was eradicated by streptomycin therapy 
before surgical removal of the obviously diseased kidney on the opposite side. 

I wish we could accept this evidence without question, but the probabilities of 
obtaining contaminated specimens from the healthy Iddney are such that one 
hesitates to accept this as evidence of cure by streptomycin therapy, or to use it 
in support of Medlar’s therapy. However, I heartily agree that streptomycin 
given before or after nephrectomy may minimize the danger of tuberculosis of the 
remaining kidney, whatever its pathogenesis. Urologists generally are unwilling 
to substitute streptomycin therapy for nephrectomy in operable cases. This 
soon became evident in answers to a questionnaire; we found no one who had 
used, or expressed a willingness to use streptomycin in a case of unilateral renal 
tuberculosis. And now Dr. Huffines reports such a case with most satisfactory 
results. The event is so rare that 1 would like to describe a similar case. 

A young married woman developed tuberculosis in girlhood. Later she had 
tuberculosis of the right shoulder joint, and 3 years before coming to us, a spinal 
fusion was done. Urinary tract symptoms appeared in May 1947. Tuberculosis 
lesions in the form of conglomerate tubercles in the pre-ulcerative stage sur¬ 
rounded the orifice of the right ureter. The urine from the right kidney contained 
tubercle bacilli while that from the left kidney was sterile. 

This slide shows typical tuberculous lesions involving the superior major calyx 
of the involved kidney. The patient was given 78 gm. streptomycin and by Oc¬ 
tober the urine was sterile and pus free, and it has remained so. 

This next shde shows a pyelogram made in October, and I thinlc there is evi- 
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dence that the lesion is healing. The next slide is that of a pyelogram made in 
April 1948 and demonstrates complete disappearance of the lesion. The bladder 
lesions have disappeared and the patient is clinically well. Dm-ing the course of 
treatment the patient developed severe pain referable to the involved kidney and 
she also had gross hematuria. 

Dr. HuflSmes’ results in the treatment of tuberculous sinuses are somewhat 
better than our own and in this connection it may be of interest to remark that 
one of our patients, while undergoing streptomycin therapy, developed subacute 
tuberculous epididymitis necessitating orchidectomy. 

In conclusion may I say that the data to which much has been added today, 
will, when complete, enable us to evaluate streptomycin therapy in urogenital 
tuberculosis far more scientifically than is possible at the moment. 
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THE TRBATIMENT.OP GENITO-URINARY TUBERCULOSIS WITH 
STREPTOMYCIN ALONE.'• ' 

JOHN K. LiTTIMER, J. BURNS AMBERSON and STANLEY BRAHAM 
From iho Veterans Administration Hospital, Bronx, N. Y. 

Two hundred and fifty-three cases of genito-urinary tuberculosis have now 
been treated with streptomycin by the Veterans Administration, Army and Navy 
Research Group. As a result of this experience, a few generalizations can now be 
made concerning the questions of optimum dosage and limitations of the drug. 

METHODS 

Patients with all types and all stages of tuberculosis were treated. Twenty-one 
of the first 25 patients treated had additional tuberculous lesions outside the 
genito-minary tract. Positive cultures or guinea pigs from the urine were the 
criteria required for a diagnosis of genito-urinary tuberculosis. Nine consecutive 
2i hom: urine specimens were cultured every month during the treatment. All 
patients have been followed for more than 12 months and the urines have been 
cultured every 3 months during this period. Cystoscopic examinations were 
made and the findings drawn graphically on a chart, each time, for comparison. 
Ureteral cultures were taken at each cystoscopy. Cultiues of the bladder urine 
were made for secondary organisms and a careful count of the pus cells in ali¬ 
quots of each ureteral specimen was made. The bladder capacity was measured 
at each cystoscopy. A routine urinalysis was done every 2 weeks as were de- 
■ terminations of blood urea nitrogen, erythrocyte sedimentation rate, phenol- 
sulphonthalein test, urine concentration test, blood count, total serum protein, 
albumin and globulin determination. Regtrograde pyelograms were done before 
and after treatment and every 6 months subsequently. Urine cultures were 
grorvn first on Petrik’s medium and then sub-cultured on Dubos liquid medium 
for pure culture streptomycin sensitivity tests. The sensitivities of all cultures 
were determined. Audiograms and caloric tests were done every 2 weeks on 
every patient. A careful chart was kept of the frequency of urination, pain on 
urination and all other symptoms and toxic manifestations. 


CRITEniA OF IMPROVEMENT 


There are several possible criteria of improvement in renal tuberculosis: 
1) the disappearance of the tubercle bacilli from the urine; 2) the arrest of the 


17 *1949'^ American Urological Association, Los Angeles. Calif., May 

’ This study is one part of a co-ordinated largo scale program of investigation into the 
effects of streptomyem on tufaerculosis of all types, now being conducted by the Veterans 
Administration, the Army and Navy. Since their veteran patients will be followed indefi- 
follow up*^^ ''Dterans Hospitals, they present an unparalleled opportunity for long term 

r-i • ^ Administration and published with the approval of the 

Chief iledical Director. The statements and conclusions published by the authors are a 
r.ritoiSsrra“tYo"n reflect the opinion or policy of the Veter- 
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destructive process; 3), loosening of strictures; 4) fibrosis and/or calcification; 
5) clinical improvement of symptoms; and 6) the disappearance of pyuria. 
The most demanding criterion is the disappearance of tubercle bacilli from the 
urine, and this study is, therefore, presented in terms of the per cent of cases 
successfully converted from positive to negative for tubercle bacilli in the urine. 
This may be too rigorous a criterion. Perhaps we should be content if the de¬ 
structive lesions stop progressing or if symptoms improve, even though the 
urine remains positive for tubercle bacilli. Symptoms improved and pyelographic 
changes remained static much more frequently than did the tubercle bacilli dis¬ 
appear from the urine, in this series. 

It has been suggested that the increased fibrosis, hastened by streptomycin, 
is a sign of healing. Unfortunately this rapid fibrosis may have disastrous ef¬ 
fects on badly infected ureters, causing them to contract and become occluded. 

If such a ureter serves a solitary kidney, a nephrostomy must be done. We have 
seen this happen in 2 out of 50 cases with renal tuberculosis. It has also been 
suggested that calcification is a sign of healing, but 6 of the 7 renal lesions in 
this group which contained calcium failed to be converted to negative. It was 
noted that even when the tubercle bacilli disappeared from the urine, pyvuia 
continued in most of the cases. 


DOSAGE 

Several dosage regimens were compared. It was found that the greatest per¬ 
centage of conversions from positive urine to negative was seen among the pa¬ 
tients who received the largest amount of the drug, and for the longest period 
of time (fig. 1). The best bacteriological results were obtained in a group of 64 
patients who received 2 gm. of streptomycin daily for 120 days, in divided doses 
every 4 hours, day and night. The urine was initially converted from positive 
for tubercle bacilli to negative in 81 per cent of these cases. After 1 year the per¬ 
centage had declined only 19 per cent, so that 62 per cent still had negative urines 
after 12 months. There is some indication that with the elapse of more years of 
follow-up this percentage of successful conversions will decline even farther. 
It must be remembered, however, that in the days before streptomycin, 62 per 
cent conversions of the urine for a period of 1 year was unheard of. 

A second group of 42 patients was treated with 1 gm. streptomj’-cin for 120 
days; the drug being given as 0.5 gm. every 12 hours. This regimen was found to 
be much less toxic but the results were not so good as with the 2 gm. for 120 
days. There were 58 per cent initial conversions but only 46 per cent of the 
original group remained negative for tubercle bacilli in the urine longer than 6 
months. It is to be expected that there will be a further decrease in the number 
of successes as time goes on. The third group of 103 patients was treated with 1 
gm. streptomycin daily for only 42 days, given in 2 doses of 0.5 gm. every 12 
hours. In this group there were 50 per cent immediate conversions to nega¬ 
tive but among those who were followed for a 6 months’ period it was found that 
the total percentage of conversions had fallen practically to zero. When the dose 
was cut down even further in a fourth group of 39 patients, to 0.5 gm. for 42 
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days, the results were entirely unsatisfactory. As might be expected, there was 
no toxicity in these latter two groups who received smaller doses. 

A more detailed analysis of these data is still to be made. The size and activity 
of all the lesions treated must be reviewed before really good comparisons can 
be made between regimens which differ as little as do the 2 gm. 120 days 
(62 per cent successes) and the 1 gm. 120 days (46 per cent successes). This 
further review must await the analysis of individual case report forms which 


COMPARISON OF REGIMENS 


FAILURE 

SUCCESS 



120 D 120 0 42 D 42 0 

ZOgm. lOgtn lO^m OSgm 


Fig. 1. Tubercle bacilli were eliminated from urine moat successfully by the 2 gm., 120 
day streptomycin treatment regimen (left column). As dosage was reduced or treatment 
shortened, results became proportionately poorer (right). 


are now being prepared. It has been suggested that 0.5 gm. every 12 hours for 
90 days may give a fair degree of benefit for a minimum of toxicity. It seems 
logical however, that toxicity should be ignored and the most effective long 
course be given, in view of the lethal nature of renal tuberculosis. 


LIMITATIONB OF STHEPTOMYCIN 

A detailed correlation between the effectiveness of streptomycin treatment 
and the volume, activity and type of pathology in the kidneys, was made in 
25 pilot cases. Any patient who has tuberculosis in one kidney must be pre¬ 
sumed to have dormant but potentially active tubercles in the other kidney. 
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Pathogenetically, genito-urinary tuberculosis is usually hematogenous from a 
tuberculous pulmonary lesion. Medlar estimates that 25 per cent of pulmonary 
tuberculosis patients develop tubercles in both kidneys. Most of these heal, but 
from 3 to 5 per cent of the total go on to ulcerating, progressive, destructive renal 
tuberculosis. Of the 6,000 patients with all types of tuberculosis who have been 
treated by the Veterans Administration in this research project, the 253 genito¬ 
urinary cases represent about 4 per cent of the total. This incidence of urinary 
tuberculosis is in accord with the figures reported from other series. Other hema¬ 
togenous lesions are of course very common in patients with genito-urinary tu¬ 
berculosis. Eighty per cent of our first patients with urinary tuberculosis had 
tuberculous foci elsewhere in the body. In some cases the pulmonary focus heals, 
leaving the genito-urinary lesion as the only active tuberculous focus in the 
body. 

In the patients who do develop active, destructive, renal tuberculosis, the 
activity usually starts in one of two ways. 

1. The small dormant parenchymal tubercles may break down and follow a 
tubule down to the surface of a papilla. Here an ulceration occurs on the surface 
of the pelvis. Tubercle bacilli and pus may then appear in the urine, with or 
mthout symptoms. The ulcer is now superficial and will cause no irregularity 
in the pyelogram. Such lesions at first contain little necrotic tissue and probably 
respond well to chemotherapy. 

2. Another course which the parenchymal tubercles may follow is to cause 
extensive local caseation in an adjacent area of the parenchyma. This may 
later liquefy and slough into the pelvis leaving a large cortical abscess cavity. 
T his appears in the x-ray as an “extra cal3rx”. These lesions are accompanied by 
so much necrotic and fibrous tissue as to have a dubious prognosis. 

Progression of the lesions which reach the renal pelvic lining is in the direc¬ 
tion of a gradual spreading of the areas covered by tuberculous granulations. 
These chronic ulcerations are accompanied by dense layers of fibrous and ca¬ 
seous diseased tissue. The involved calyces may appear clubbed, moth eaten, or 
narrowed to the point of being pinched off at the infundibula. 

The latter lesions respond poorly to streptomycin partly because the layer 
of thick, necrotic, fibrous tissue surrounding them is so dense that the drug prob¬ 
ably cannot penetrate it to reach the tubercle bacilh growing in the necrotic tis¬ 
sue (fig. 2). Leukocytes are also unable to penetrate the fibrous coat to destroy 
the tubercle bacilli after they are affected by the drug. As the lesions grow larger, 
they may spread to other calyces. They destroy the renal parenchyma and 
may partially calcify. 

Strictures of the min or and even major calyces now form, causing hydrone¬ 
phrosis and complete atrophy of portions of the kidney. Finally the pelvis and 
ureter may become strictured with complete destruction of the functioning 
kidney tissue. Any kidney lesion which contains fibrous or necrotic tissue, even 
in small amounts, will probably be refractory to streptomycin treatment. It may 
also be presumed that any of these necrotic lesions which are present will deform 
the pyelogram. Even a slight deformity of the pyelogram probably implies the 
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presence of enough fibrous tissue to malce the prognosis for medical treatment 
very poor. On the other hand, if the lesion can be detected while it is still so 
small that it does not deform the pyclogram but is discharging tubercle bacilli 
and pus into the urine, the lesion may be amenable to ohemotheiapeutio treat¬ 
ment. It must be realized, of course, that even though the pyelogram is not 
deformed, there may still be large aieas of cortical necrosis elsewhere in the 
kidney. It can only be hoped that the action of the streptomycin will heal over 
the surface ulcerations and slow' down the tendency to liquefaction of such large 
caseous foci, permitting fibrosis and healing to occur. The development of resist- 
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"Fig 2. Black dots (arrow) were colonies of tubeicle bacilli growing in free margin of 
thick, avascular, fibrous lining of_tuberculous calyx Note their distance from blood supply 
and their nearness to streptomycin-laden urine. 

ance of the organisms to streptomycin is another limitation which is disoiKsed 
below. 


.advanced renal lesions: results 

The definition of an advanced renal lesion was therefoie arbitrarily taken as 
“any lesion large enough to be definitely visible in the pyelogram.” This even 
included cases where only a single calyx was involved. When a lesion had gone 
far enough to show in the x-ray, it seemed piobable that it was already surrounded 
by an area ot fibrous and neciotic tissue. Unfoitunately, large renal lesions 
of this type constitute the largest and most important group of patients from the 
viewpoint of the urologist. Most patients with renal tubeiculosis are not dis¬ 
covered until they are in this advanced stage, which is the most difficult to check, 
Stieptomycin alone, in the 2 gm., 120 day series, checked only about 25 per cent 
of our cases which fell into this classification (fig. 3). Many additional cases 
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became negative for a period of from 3 to 6 months but then again became posi¬ 
tive. It is probable that the surface ulcerations of these large lesions vere tem- 
poiaiily healed over and that the number of tubercle bacilli in the urine was re¬ 
duced for the time being, but as time went on new ulcerations appeared in the 
pelvis and tubercle bacilli again appeared in the urine. It was noted, however, 
that those who did remain positive and those who reverted to positive, ran a 
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Fig. 3. Large renal lesions like these were cleaily visible by .x-ray. Tubercle bacilli were 
successfully" eliminated from urine in only 25 per cent of such cases. Many cases became 
positive again after several months. (See bacteriology" chart below x-iays.) 


more benign course than might otherwise have been expected had they not been 
treated with streptomycin. Symptoms and urinary sediment were certinly im¬ 
proved in most of the patients, even when the urine remained positive. 


SMALL RENAL LESIONS: RESULTS 

Kidneys with small renal lesions responded well to treatment with streptomy¬ 
cin. A small renal lesion was arbitrarily defined as “one which was giving off 
tubercle bacilli and leukocytes into the ureteral urine but which was too small 
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to cause distortion of the pyelogram.” This was a precarious method for classify¬ 
ing renal tuberculous lesions on the basis of shadows which they oast, or did not 
cast, on an x-ray film, but it was the only clinical method available to us at 
that time (fig. 4). Of the pathology, it could only be said that it was not suffi.- 
ciently extensive to cause distortion of the pyelogram. Errors in such a classi¬ 
fication are of course easily made but it has been our observation in this group 
of patients that even areas of necrosis which were about to slough were heralded 
by amputated calyces or constricted calyces in adjacent areas. The technique of 
pyelography became especially important in classifying these cases. Gentle 
retrograde pyelograms with multiple exposures in different rotations were neces¬ 
sary to detect some of the lesions. Intravenous pyelograms were often necessary 
in order to fill cortical cavities whose infundibula would not admit the retro¬ 
grade dye. In one pilot series S out of 10 such kidneys became negative, and the 
remaining 2 are probably negative (fig. 5). Unfortunately, patients with small 
renal lesions are almost never seen by the practicing urologist. They may be 



Fig. 4. Large cortical cavities with narrow openings are easily missed (left). Repeated 
careful pyelogram finally disclosed large area which had sloughed out (right). 


found by the urologist who removes a tuberculous kidney and then watches the 
other “good” kidney for the first sign of breakdown in the form of white blood 
cells or tubercle bacilli. They may be also found by the medical man who spe¬ 
cializes in pulmonary tuberculosis who watches his patients for'pus cells, al¬ 
bumin or tubercle bacilli in the rtrine as part of the routine.checkup. A periodic 
urinalysis should certainly be done on every patient who has tuberculosis in any 
part of the body. 


TUBERCULOSIS OF THE URETER 

Narrowing of the meter was seen in a few cases. In one instance where the 
narrowing was so severe that it caused shortening of the ureter, the treatment 
with streptomycin appeared to hasten the fibrosis, with further shortening and 
constriction of the ureter, resulting in the complete obliteration of the tube. 
Caution must be exercised in the treatment of solitary kidneys with severe 
ureteritis. In other cases where the obstruction appeared to be the result of 
superficial ulcerations or edema without shortening or fibrosis of tlie ureter 
the action of streptomycin was distinctly beneficial. It caused the stricture to 
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loosen and the hydronephrosis and hydroureter to disappear as treatment pro¬ 
gressed (hg. 6). Here again superficial lesions appeared to improve while ad¬ 
vanced lesions were not benefited. 

TUBERCULOUS CYSTITIS 

Superficial bladder ulcerations healed rapidly under streptomycin treatment. 
They were greatly improved in 4 weeks and in many cases completely gone at 
the end of 8 weeks. Symptoms improved rapidly as the areas of superficial cys- 
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Fig. 5. These kidneys had small active lenal lesions with tubeicle bacilli and pus in the 
ureteral urine. Lesions weie too small to show by \-ray. Tubercle bacilli weie successfully 
eliminated fiom urine of from SO per cent to 100 per cent of such kidneys. (See bacteriology 
chart below x-ra3'S.) 

titis receded. Patients who had had extreme frequency and urgency were able 
to get more sleep with the lengthened period between voidings. As a result, the 
patients who were debilitated regained their weight. These findings were sup¬ 
ported by biopsies from superficial ulcerations which showed the disappearance 
of leukocytic, epithelioid, and round cell infiltration after the ulcerations healed. 
Residual cystitis after nephrectomy, or cystitis secondary to the overflow of 
organisms from a tuberculous prostate, was treated with streptomycin until 
the cystitis was gone, so as to prevent contractures of the bladder. Patients whose 
bladders showed supei-ficial acute lesions, with capacities of only 300 cc, fre¬ 
quently saw their capacities increase to 500 cc by the end of treatment. It was 





STKEWOMYCIN ALONE IN GENITO-HRINAIlY TUBERCULOSIS 


883 


noted that the bladder lesions lecmred if the kidneys broke down and again 
became positive for tubercle bacilli. It was also our impression that cystitis 
cleared moie rapidly when the diug was given around the clock in doses every 
4 hours, lather than in doses every 12 houts. It is leasonable that a urinary level 
which is maintained tlnoughout the 24 hours might conceivably have a greater 
beneficial topical effect upon the bladder lesions than that fiom intermittent 
therapy. 

Deep Seated fibrous contractures of the bladder were not helped by strepto- 
mycin; where fibiosis of the bladder was piesent before treatment, it was still 



BEFORE DURING AFTER 


Fig 6 This rarld ureteral stricture loosened up after streptomycin treatment Other 
more advanced cases stenosed rapidly after streptomycin treatment 

present after tieatment. Bladder capacities which averaged 50 cc before treat¬ 
ment, impioved very slightly to about 100 cc but never improved significantly. 

PROSTATIC tuberculosis 

Prostatic tuberculosis did not appear to be greatly benefited by streptomycin 
treatment (fig. 7). This w’as probably lelated to the natuie of the pathology of 
prostatic tuberculosis. Palpable piostatic lesions occmred in 20 of the first 25 
patients They usually occurred as elongated cords located in the lateral lobes 
of the prostate gland. These nodules, were usually well encapsulated masses of 
soft caseous material. The diagnosis was supported in all but one of the cases 
y the finding of dilated “golf hole” piostatic ducts. Dilated ducts were found 
in 5 more who had no palpable pathological change. It was appaient that it was 
often impossible to tell a tubeiculous prostate from a normal or small prostate. 


884 


J. K. LArriAIER, J. B. AMBERSON AND S. BR A it A AT 


Piostatic smears were not generally taken for fear of disseminating the tuber¬ 
culosis. Examination of the semen for tubercle bacilli produced only 1 positive 
out of the 15 made. No cases of genital tuberculosis were reported among the 15 
Anves of 12 patients with prostatic or epididjTOal tuberculosis. Most of the 
nodules remained essentially unchanged both during and subsequent to treat¬ 
ment. In a few cases there was a slight decrease in size but none of the nodules 
disappeared. Some new nodules appeared even during treatment. There was 
perhaps a general trend toward slight improvement. 

Superficial idcerations sometimes occurred on the surface of the posterior 
urethra and the adjacent bladder floor due to irritating tuberculous material 
from the prostatic ducts. The urine would then become positive for tubercle 
bacilli. These superficial urethral and bladder lesions all responded well to strep¬ 
tomycin. The urines of these cases all became ncgati\'e as symptoms and red¬ 
ness diminished. 



# 

99 

i ■ ' 

BEFORE 

treatment 
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Fig. 7. Prostatic nodules usually did not improve with or after streptomycin treatment. 

It is our present policy to defer treatment for tuberculous nodules in the pros¬ 
tate which are causing no trouble. If ulceration in the posterior urethra and onto 
the bladder surface occurs, Avith seA'-ere symptoms and the possibility of a blad¬ 
der contracture, streptomycin is given and kept up until the symptoms are con¬ 
trolled or resistance to the drug dcAmlops. 

TUBERCULOUS EPIDIDA'MITIS 

Tuberculous epididymitis usually did not respond Avell to streptomycin. The 
pathologj^ of tuberculous epididymitis is one of massive necrotic caseous foci 
surrounded by fibrous tissue. The infection may be either hematogenous or 
descending Ada the A'^as deferens from the prostate. The onset may be insidious 
Avith the slow formation of a nodule in the epidid5mTis, or it may be very acute 
with diffuse swelling resembling gonorrheal epididymitis. If the swelling persists 
for several Aveeks despite penicillin and sulfa treatment, tuberculosis can be 
suspected. Thickening of the vas deferens A\'as not a constant feature in our pa¬ 
tients. AVhen it Avas present, it made the diagnosis even more likely, but in the 
purely hematogenous cases it Avas sometimes absent. Tuberculous nodules in 
the epididymis usually blocked the lumen, but not ahvaj'^s. For instance, one of 
our men had a sperm count of 79 million per cubic centimeter in spite of the fact 
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tlutlie)iad Uige nodules in both epididymides TheieiieielS epididymal nodules 
in the fiist 25 patients Twelve of these lemamed unchanged aftei streptomycin 
treatment and one acute epididymis improved shghtly A few of these nod¬ 
ules Meie lemoved after 18 months and were found to still contain soft caseous 
centers even though tubercle bacilli nere not lecovered from them Two cases 
of acute tubeiculous epididymitis did not shrink doiin any mote lapidly than 
usual when streptomycin tieatment was given Draining tuberculous sinuses 
showed a slight diminution in the amount of drainage but continued to dram 
until the neciotic epididymis was removed Patients who had a supeificial le- 
sidual diaiiiiiig sinus at the site of a postopeiative epididymectomy oi nephiec- 
tomy healed up quickly aftei 3 weeks of stieptomycin Here the sinus tiact was 
appaiently not jet accompanied bj'a fibrous or necrotic aieaand chemotheiapy 
was effective 


STIiEPTOMJClN VND SUBGERI 

Evcision appealed preferable to streptomycin treatment foi any lesion where 
theie was i Luge amount of neciotic tissue In cases with umlateial active, prog¬ 
ressive tubeiculosia of the kidiiej', the kidney is non excised as soon as it has 
been deteimined that the icmainmg kidney shows no activity in the foim of 
tubeiole bacilli oi pus in the mine Excision is also the tieatment of choice for 
active tubeiculous epididymitis Both nephrectomy and epididymectomy are 
accompanied by a short couise of streptomycin It is oui piactice to give 0 5 gm 
stieptomycin eveiy 12 houis foi a period of 3 weeks following any opeiation on 
a tuberculous oigan This dosage is still experimental but we start the tieatment 
' 2 01 3 days before operation and continue it for the balance of the 3 weeks 
aftei opeiation We do not exceed 3 weeks of tieatment because resistance to 
sti eptomycin is more pi one to develop aftei 3 w eeks Pending the development of 
additional tuberculostatic drugs, we believe that it is extiemely impoitant not 
to sqiiandei 120 days of stieptomycin upon inactive foci winch maj' not re¬ 
spond It IS important not to make the patient's orgamsms resistant by admmis- 
tenng 120 days of stieptomycin after the active foci have been excised The 3 
weeks’ couise is aimed at the possible pievention of hematogenous dissemination 
It IS oui experience that this course of medication does not piotect the patient 
against a wound infection at the site of operation, if tubercle bacilli aie spilled 
in the w ound m any quantity Because of this fact it is our piactice to leav e the 
uietei 01 the xas defeiens intact until the wound is entiiely closed The tube is 
then clamped and cut outside the closed incision Aftei 5 dajs the stump is 
peimitted to diain onto the skin until it withers and dues up It has not yet 
been deteimined wliethei oi not 3 weeks of stieptomycin is sufficient to do any 
good at all in advancing the healing of the doimant tubercles which we piesume 
to be piesent m the lemaming good kidney It seems to us to be unwise, how evei, 
to gi\ e a longei couise at this time, aimed at inactive lesions, since it w ould make 
the orgamsms resistant and thus have squandered the patient’s only theiapeutic 
weapon, should he later develop the meningitis oi lenal tuberculosis which kills 
so many of these people 
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TOXICITY 

On the 2 gm., 120 daj’- regimen, all of the 25 pilot patients developed some 
permanent loss of vestibular function as measured by caloric tests. Some of the 
patients were markedly dizzy and some patients were not dizzy at all. All of the 
patients showed a permanent vestibular loss which came on after about 30 days 
of treatment. After treatment was stopped, the patient’s dizziness began to im¬ 
prove and with the addition of eye exerci.ses and co-ordination e.xercises, theata.xia 
has been compensated for bj' almost everyone. The corrective e.xercises emploj^ed 
Avere designed to improA'e the efficienc.y of the visual and muscle, joint and’ten¬ 
don senses in maintaining equilibrium. Most of these men have compensated 
for the vestibular loss so Avell that they are not handicapped. Hearing loss was 
not a prominent feature on this regimen. Rises in blood urea nitrogen Avere not 
severe, although in some cases there was a slight transitory rise to about 40. 
Since manj’- of these patients had onl3’- one fragment of a solitary kidne}'- remain¬ 
ing and since their kidne}’’ function did not sutler, it was concluded that this 
dosage Avas not markedly toxic for the kidney. In a few patients, skin rashes 
became severe and in 2 of 24 cases, compelled curtailment of the treatment. 
Wien the dosage was reduced to 1 gm. for 120 days, toxicity ivas markedly 
reduced but so ivas the effectiveness of the drug against the tubercle bacilli. 
Intermittent and repeat courses of streptomycin were less to.xic than continuous 
treatment. 


RESISTANCE 

Tubercle bacilli from all these patients were sensitive to streptomycin at the 
beginning of treatment. In those cases which continued to show tubercle bacilli 
in the urine in spite of treatment, there was a marked rise in resistance as time 
Avent on. It should be recorded here, hoAA-eA’er, that even after test tube resis¬ 
tance had deA’^eloped, symptoms Avere sometimes improved by repeated additional 
courses of streptomycin. 

XEAY TRE.VTMENT REGIMEN 

During the coming year, a combination of streptomj'cin and para-aminosal- 
icylic acid (PAS) Avill be investigated. PAS is an additional tuberculostatic agent 
Avhose action is similar to that of a sulfivdrug.^It has been Avidely used in Sweden 
and Europe against tuberculosis. The results there are said to be of the same mag¬ 
nitude as those reported Avith streptomycin in this country although the results 
Avere not achieA’ed as rapidly as AA'ith streptomycin. 'There is some evidence that 
PAS ma}’’ be effectiAm against those sti’ains of tubercle bacilli AA’hich are resistant 
to streptomycin. There is also some indication that Avhen the tAvo drugs are used 
in combination, there may be a delay in the deA^elopment of resistance to strep¬ 
tomycin and the therapeutic effect may be enhanced. It is hoped that the com¬ 
bination of the tAvo ch’ugs Avill make it possible to reduce the dose of streptomy¬ 
cin to a non-toxic leAml. With large renal lesions it may be necessary to keep up 
the PAS (12 gm. daily) for as long as 6 to 12 months. The nausea and diarrhea 
sometimes caused by the PAS must be more satisfactorily dealt Avith before it 
can be freely used for debilitated patients. 
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SUMiLUtY 

Paihogcncsia. When active tuberculosis is found in one kidney, it must be sus¬ 
pected that there are dormant tubercles in the other kidney which may later 
become active if resistance is lowered. Active tuberculosis destroys the kidneys 
primarily by the formation of strictures. Ulceration and cavitation tend to 
perpetuate the disease. 

Dosage. The most effective dosage regimen against active ulcerating renal 
lesion^ when streptomycin alone was used, was 0.3 gm. every 4 hours day and 
night for 120 days. As the dosage or time of treatment were lessened, the effec¬ 
tiveness decreased. Forty-two day regimens were inadequate. 

Large renal lesioris responded poorly, hlost patients with renal tuberculosis 
were not discovered until their lesions were large enough to be definitely visible 
in the pyelogram. My lesion which was visible in the pyelogram probably con¬ 
tained necrotic and fibrous tissue and was classified as a large renal lesion, even 
if only one calyx was involved. In this group of patients tubercle bacilli dis¬ 
appeared from the urine in only 25 per cent of the cases although in many ad¬ 
ditional instances the progress of the disease was apparently slowed or halted. 
Surgery was preferred for such renal lesions if the active disease was unilateral. 

Small renal lesions responded well. The rare tuberculous kidney lesion which 
was discovered by Sana of a positive ureteral urine before there was a visible 
pyelographio lesion probably contained less necrotic and fibrous tissue. In our 
pilot series, 8 out of 10 such kidneys became consistently negative and the re¬ 
maining two are probably negative. 

Cystitis and ureteritis. Superficial ulcerations and edema responded well to 
streptomycin treatment. Contracted bladders and strictures due to deep seated 
fibrous lesions did not improve. Streptomycin treatment did appear to hasten 
fibrosis in rare cases. 

Prostaiic and epididymal tuberculosis did not respond sufficiently well to merit 
the use of streptomycin e.\cept where severe cystitis had resulted from local ex¬ 
tension of the lesion into the bladder. Epididymal tuberculosis was preferably 
treated by surgery, accompanied by 3 weeks of streptomycin. . ' 

Limitations. The development of resistance and the presence of necrotic, 
caseous or fibrous tissue were the chief limiting factors. If treatment was started 
early enough the results were excellent. 

Surgery was preferable to streptomycin for large tuberculous lesions of the 
kidney or epididymis containing necrotic tissue. A 3 weeks’ course of strepto¬ 
mycin, 0.5 gm. every 12 hours, was given at the time of any operation upon 
a tuberculous organ. 

Combined therapy using streptomycin and PAS is now under investigation and 
appears promising. 


CONCLUSION 

Streptomycin alone is sufliciently effective to be useful against bilateral soli¬ 
tary and selected small unilateral renal tuberculous lesions. It is hoped that 
to.^eity can be reduced and effectiveness increased by combined treatment with 
other tuberculostatic drugs such as para-aminosalicylic acid. 
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DISCUSSION 

Db. Geokob E. StoTKiN (Buffalo, N. Y.)‘-1 did not have an opportunity of 
reviewing the presentation by Drs. Lattimer and Dean until today. Of necessity, 
therefore, my remarks must be confined to the excerpt which appeared in the 
program. 

The results which the essayists have obtained over a 120 day period of treat¬ 
ment are good, and a shorter regime is inadequate; but by their own admission, 
they are testing other preparations either singly or in combination, I assume, in 
order to reduce the toxicity of the treatment, or arrive at a more satisfactory 
combination. 

The plan which I advocated a year and a half ago and which has been pub¬ 
lished in both the Journal of Urology and the New York Slate Medical Journal, 
the combined use of small doses of streptomycin, a maximum of | gm. daily 
with the esters of cbauhnoogra oil, and based on the premise that the oil condi¬ 
tions the bacillus and prepares the same for more lethal action by streptomycin, 
has been proven by in vitro, in vivo studies and by other clinicians. This hypothe¬ 
sis is elaborated in the exhibit at this meeting and employs the principle proven 
by Woods and Kilts, that there e-xists a comparative inhibition by the action 
of chaulmoogric acid. The inhibitory agent, chaulmoogric acid, closely resembles 
the essential metabolite tuberculostearic acid which is synthesized by both 
lepra and tubercle bacilli. The chaulmoogric acids are absorbed by the tubercle 
bacillus reducing the surface tension. This action results in competition between 
the drug and the essential metabolites. There is a depression of the enzyme sys- 
• tern necessary for the production of the latter. A destructive respiratory action 
is indicated by the results of the in vitro tests. 

In a large series of animals that were treated by the combined treatment as 
compared to streptomycin, the proportion of negative results was 5 times greater 
than by streptomycin alone. In a large series of 17 groups, 2 out of each 17 were 
negative after 10 weeks with streptomycin alone, 16,000 units per day; 10 out of 
17 were negative by the combined use of streptomycin and chaulmoogra oil. 

Employing fatty acids of various oils: cottonseed, linseed, coconut, and other 
oils, recommended by Dr. Lattimer, the bacteriocidal limit was zero to tuber¬ 
culosis; whereas in concentrations of 1 to 32,000 with chaulmoogric acid, the 
bacteriocidal limit showed no growth. 

It has also been shown both experimentally and clinically that by combining 
chaulmoogrates and streptomycin and diasone, that the bacterium was in¬ 
hibited fOO per cent greater with eventual complete lethal action, as compared to 
streptomycin alone. 

Our clinical results to date disclose: In the period from January 1, 1947 to 
January 1, 1949, 37 cases have been treated; 5 had the disease for 20 years and 
over; 16,10 to 20 years; 11, over 10 years; and 3, under 5 years. 

In 29 of the cases, bilateral renal tuberculosis was present. In 8 they were 
complicated by lower tract involvement, and in 4, the epididymis alone Seven 
of the cases had previous nephrectomies. Ten had been in a sanatorium from 
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■ -A had previous streptomycin treatment alone mthout any 
the 37 cases, negative urine was obtained by the use of one course 
.v<i.tment alone. Two courses were required in 7 cases and 3 courses in 3 
cases. Each course involved a period of 35 days. In all but 2 of the cases to date, 
negative urines have resulted and remained negative with marked clinical im¬ 
provement, healed sinuses and negative sputi finally achieved. 

As a last word, I do not believe this is the final treatment in tuberculosis. 
I think, as Drs. Lattimer and Dean do, that there will be other combinations, 
but our results and the results of others have shown that to date we feel this is 
the best type of treatment we have to offer. 

De. EoiiLiN G. Wykens (Seattle, Wash.): I have been following the work of 
Drs. Lattimer and Dean w'ith a great deal of interest, because I consider it some 
of the best in this field of urology, well controlled and very authoritative in 
nature. 

It has been my good fortime, for the past few yearn, to act as the urologic 
consultant at the liing County Tuberculosis Hospital in Seattle, where many of 
the urologic problems are referred from the whole state of Washington as well as 
King County itself. Here, our handling of the problem has been very greatly in¬ 
fluenced by their observations. 

I would lil<e to mention a few points about one phase of the use of strepto¬ 
mycin in the treatment of genito-urinary tuberculosis which I have observed and, 
I am sure, have been observed by many others. These concern its use in con¬ 
junction with surgery, and, by its use, the increase in the surgical indications in 
selected cases. 

As others, we consider every case of renal tuberculosis as bilateral. We almost 
routinely prescribe streptomycin for 1 week preoperatively and for varying 
gths of time postoperatively, not only for nephrectomies but for any form of 
i.rgery for genito-urinary tuberculosis. From clinical obseiwations, we now 
vor the longer duration of therapy. In cases for nephrectomy, the purpose is 
•T’arily to try to cure the so-called normal Iddney. Besides, as has been ob- 
ed by the chest surgeons, our operative wounds in the 12 to 14 cases managed 
is way have, almost without exception, healed by primary intention and 
• healed. 

hermore, the immediate postoperative convalescence w'as smooth, and, 
without exception, the temperature did not rise above 101 F and fever 
^t more than 3 to 4 days. This was true even in the more acute cases 
tients previously so often had shown a postoperative spildng fever to 
many days, and occasionally ended up with a disseminated form of 

in which the patient presented a difficult operation, I accidentally 
moderate sized psoas abscess from a Pott’s disease which we knew 
■ Penrose drain w'as inserted into the wound for 5 to 6 days, and 
vound healed lilce the rest and has remained so to the present date, 
east 6 months. 

•t with bilateral renal tuberculosis was operated upon as an emer- 
an acutely obstructed upper ureter due to calcareous debris. 
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through which I was unable to pass a ureteral catheter, cystoscopically. A 
nephrectomy was performed in view of the serious involvement found at opera¬ 
tion and the history of repeated colics. In bluntly separating the adherent kidney 
pelvis from the underlying muscle, it was torn, and a large quantity of typical 
tuberculous pus welled up in the wound. That wound too, healed by primary 
intention in the usual time e.xpeoted for a nephrectomy for nontuberculous 
lesions of uncomplicated nature. 

When other indications are present, I would not refuse a patient a nephrectomy 
who presents only a positive culture, guinea pig or even stain for tuberculosis, 
and even in a few oases, mild pyuria from the urine from the better kidney, 
if good roentgenograms reveal no change indicative of tuberculosis. We may be 
wrong but, to date, with our few cases, I have been encouraged. Perhaps in time 
one should include some with more pyuria or even with mild pyelographic 
changes. 

Dr. John K. Lattuieb (New York, N. Y.): Considerable doubt still avists as 
to whether Moogrol adds anything to the action of streptomycin alone. The 
tuberculosis people tried chaulmoogra oil years ago and found it useless against 
tuberculosis. They have also given up the idea of the “waxy” capsule which 
chaulmoogra oil is alleged to “dissolve.” At the annual meeting of the National 
Tuberculosis Association a few weeks ago, I asked Dr. Selman Waksman, the 
discoverer of streptomycin, who spends most of his time in his fine laboratory 
testing various drugs against tuberculosis, if he had tried chaulmoogra oil. He 
replied that he had, but that his results were disappointing. The concluding 
sentence of his letter read, and I quote: “The results with this drug did not ap¬ 
pear to be encouraging and this experiment was discontinued.” 

The idea of combining another drug with streptomycin is a fine one, but a 
more potent tuberculostatic drug, such as paraminosalycilic acid, would seem 
more logical than Moogrol. A combination of streptomycin and Promizole has 
proven inadequate in our e.xperience. 

When you use streptomycin, use it in adequate dosage. You must remember 
that streptomycin is a “one chance” drug. You have only one chance to really 
arrest the disease with it. If you give an inadequate dose you may render the 
organisms resistant and thus deprive tliat patient of his only weapon against the 
miliary, meningeal or renal tuberculosis which eventually kills so many of these 
people. Do not worry about the dizziness many of them will have. It is a small 
enough price to pay, if you can check their disease. We can give corrective exer¬ 
cises, for that matter, which will counter the ataxia to a great degree. 

Our original group of 25 patients, many with huge renal lesions, treated with 
streptomycin alone, have not been followed for from 2 to 3 years. All are alive 
and in fair condition. This is so different from the statistics of the pre-strepto¬ 
mycin days that we are beginning to wonder if streptomycin has in some way 
altered the lethal nature of the disease, even where it has not eradicated the 
tubercle bacilli from the urine. 

Aureomyciu and Chloromycetin are said to have no effect upon renal tuber¬ 
culosis. Still more effective regimens than those discussed here are on their 
way, however. I believe that the one for you to watch is the combination of 
streptomycin and paraminosalycilic acid (PAS). 
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A CLINICAL EVALUATION QF GANTRISIN (NU-445)».2 
HOWARD T. THOMPSON 

From Ihe Department of Surgery, Division of Urology, of the University of Rochester, 
School of Medicine and Dentistry, Rochester, N. Y. 

Compounds related to Gantrisin (3,4-dimethyl-5-sulfaiiilamido-isoxazoIe) 
were first synthesized by Backer and de Jonge. Their compound (3-methyl- 
5-sidfanilamido-isoxazole) showed only slight anti-coccal activity. Anderson 
noted from in vivo studies that this compoimd showed appreciable activity 
against E. coli. Gantrisin was then prepared in the Hoffmann-LaRoche Chem¬ 
ical Research Laboratories by M. Heffer and H. M. Wrest. Schnitzer subse¬ 
quently studied this compound and reported on its solubility in the physio¬ 
logically important range of pH 6.0-8.0. No evidence of kidney damage was 
found in rats and rabbits after prolonged treatment ivith Gantrisin. From his 
experiments with the more important gram negative and gram positive patho¬ 
genic organisms, both in vitro and in vivo, he concluded that ''the therapeutic 
potentialities of the compound compared favorably with those of knoivn and 
clinical useful sulfonamides.” 

Five reports in the literature record clinical experience ivith this drug. Sarnoff 
effected 9 bacteriological cures in 14 cases of Proteus infection and 2 additional 
cases were influenced favorably. The dose was 5-8 gm. per day with totals vary¬ 
ing from 50-112 gm. given over a 10 day period. Narius reported 18 cures (36 
per cent) in 50 cases of urinary tract infections caused by gram negative bacilli, 
while Rogers and Colby reported improvement in 7 of 20 cases of ui'inary in¬ 
fection by gram negative organisms with Gantrisin treatment. Haines and 
Micheli obtained 5 cures in 8 cases of urinary infection caused by the Proteus 
bacillus. Two cases were improved and 1 was a failure. No untoward reactions 
or changes in the blood were noted. Their schedule was 3 gm. as an initial dose 
and 2 gm. every 8 hours. In a controlled series of 60 cases reported by Fergusson 
and associates, 30 cases were treated ■with Gantrisin and 30 with sulphameza- 
thine. Initial doses of 3 gm. followed by 2 gm. at 8 hour intervals were given 
until 31 gm. had been taken. Alternate cases received similar doses of Gantrisin 
and sulphamezathine. Gantrisin achieved more rapid bacteriostasis than sul- 
phamezathine in rmcomplicated cases of pyelonephritis. In the cases proving 
resistant to the latter drug, Gantrisin rapidly cleared the infection. No toxic 
reactions, crystalluria or other side effects were noted. 

Our study includes 31 patients 'with infections caused by gram negative bacilli. 
Only cases which we believed would not or had not responded to other types of 
therapy were treated. In most cases at least 2 or more cultures were obtained 
before instituting therapy. The leukoc 3 d;e count, urinary sediment, blood non¬ 
protein nitrogen, blood sulfonamide level, and cultures were checked 2 to 3 
times a week. In 17 patients the drug was given over a period of 9 to 13 days. 

iThe Gantrisin (NU-445) used in this study was supplied by Hoffmann-LaRoche, Inc. 

* This investigation was supported with funds from the Dr. Henry C. Buswell Memorial. 

892 



CLINICAL EVALUATION OF GANTRISIN 


893 


Itt 9 patients the period of administration varied between 3 and 30 days. In 5 
cases the drug was discontinued because of 1) coma, due to the disease under 
treatment 2) severe reactions, and 3) lack of cooperation in taking the drug. 
These 5 cases have been omitted from consideration of the therapeutic efieot 
but are considered in the imtoward reactions. 



Flo. 1. Somo of the 31 patients treated are represented in two columns as they reeeired 
two courses of therapy or the daily dose was changed according to their response to treat¬ 
ment. This accounts for the apparent discrepancy between 31 patients treated and 40 
patients as shown in the chart. 

The dosage varied between 2 and 31 gm. a day (fig. 1). The latter dose was 
reduced after 2 days to 12 gm. a day because of a reaction. The average total 
dose admim’stered to 29 patients was S3.4 gm. The minimum total dose was 24 
gm. and the ma.'dmum 168 gm. The remaining patients received 283 gm. and 360 
gm. (fig. 2). Some of the patients required 2 courses of therapy and in others the 
dose schedule Was changed according to the response of the patient. All of the 
patients received Gantrisiu oraliy but 2 of them also received intramuscular 
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and intravenous injections. The intravenous administration was well tolerated 
but the intramuscular injection caused marked burning, stinging, and residual 
soreness. 

The response to therapy is shown in tables 1 and 2. A cure demonstrated by 
2 negative cultures at least 3 days apart was effected in 8 cases. In cases 7 and 
12 the bacillary infection disappeared and a non-hemoljdic streptococcus re¬ 
mained. Penicillin was given and the streptococcus was eliminated. In case 27 
Psuedomona aeruginose (B. pyocyaneus), was grown from the patient's blood 



Total dose i-TT. 

Fig. 2 

after 7 days of streptomycin therapy and there were no signs of clinical improve¬ 
ment. Gantrisin was given and his temperature became normal in 48 hours and 
aU subsequent blood cultures were negative. His urine continued to contain 
Psuedomona aeruginosa. 

An example of an excellent clinical response to Gantrisin follows: 

Case 26, S. M. H. 122,402, an 18 year old white man was admitted on April 
2,1947 with second and third degree burns of both hands, wrists, lower abdomen, 
scrotum, penis and buttocks. The burned areas were treated by debridement 
and irrigation followed by vaseline gauze and massive compression dressings of 
mechanics waste. Plasma, whole blood, and Ringer’s solution were administered 
as indicated. He was given penicillin 50,000 units every 3 hours and sulfadiazine. 
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Table 1. —Results of treatment of Si patients 


CASS 

DIAGKOSIS 

spEcnizu 

BACTEIirnU 

i 

i 

B 

■ 

1 

Cystitis, cUroaic; prostatitis, chronic. 

Urine 

E. coH 



X 


2 

Cystitis, chronic. 

Urine 

E. coli 

X 




3 

Op* 2 oinyeUtis of the tibia, chronic. 

Wound 

E. coU 



X 


4 

Cystitis, chronic; median bar; residual urine 

Urine 1 

Proteus 



X 



120 cc. 







5 

Cystitis, chronic; post-perineal prostatec- 

Urine 

E. coli 



X 



tomy. 







6 

Cystitis, chronic; post-perineal prostatec- 

Urine 

E. coli 




X 


tomy. 







7 

Pyelonephritis, chronic; contracture of ves- 

Urine 

Pseudomona 

X 





ical neck. 


aeruginosa 





8 

Cystitis, chronic; post-perineal prostatec- 

Urine 

E. coli 



X 



tomy. 







9 

Pyelonephritis, acute and chronic; carcinoma 

Urine 

E. coli 




X 


of the bladder; nephrostomy, right. 


Proteus 





10 

Scrotal abscess following vasectomy. 

Wound 

Proteus 

X 




11 

Pyelonephritis, chronic; pulmonary tubercu- 

Urine 

E. coli 




X 


losis. 







12 

Pyelonephritis, chronic; urethral obstruc- 

Urine 

E. coli 

X 





1 tion. 







13 

I Pyelonephritis, chronic; double kidney, right. 

Urine 

E. coli 

X 




14 

1 Pyelonephritis, chronic; diabetes mellitus. 

Urine 

E. coli 


X 



15 

Alultiple malignant papillomas of bladder; 

Wound 

Proteus 



X ' 



urinary extravasation; retrovesical ab- 

Blood 







scess. ' 







16 

Pyelonephritis, chronic; diabetes mellitus; ! 

Urine 

E. coli 



X 



portal hypertension, ■ 







17 

Cystitis, chronic. ; 

Urine 

Pseudomona 



X 





aeruginosa 





IS 

Pyelonephritis, chronic; bilateral ureteral j 

Urine 

Pseudomona 




X 


strictures. ' 


aeruginosa 





19 

Cystitis, chronic; prostatitis, chronic; ure- ' 

Urine 

Aerobacter 



X 1 



thral stricture. 


aerogenes 





20 

Pyelonephritis, chronic; hydronephrosis, bi- ' 

Urine 

Pseudomona 



X 



lateral. ' 


aeruginosa 





21 

Pyelonephritis, chronic; cystitis, chronic. 

Urine 

Aerobacter 


X 






aerogenes 





22 

Amputation of left leg for arteriosclerotic 

Blood ' 

E. coli ' 

X 





gangrene; septicemia; wound infection. 


1 





23 

Wound infection following spinal fusion. 

Wound ! 

Proteus 1 





24 

Abscess of pancreas and abdominal wall; 

Wound 

Proteus 






septicemia. 

Blood 






25 

Transurethral prostatectomy; suprapubic 

Blood 

Aerobacter 






cystostomy; septicemia. 

Urine 






2G 

Second degree bums of abdomen, thighs. 

Blood 

1 Pseudomona 

X 





penis, scrotum and perineum; septicemia. 

Urine 






27 

Renal plastic for hydronephrosis; pyelo- 

Blood 







nephritis, chronic; septicemia. 







23 

Wound infection post-op. hipoinningforfrnr- 

Wound 






— 

turo of femoral neck. 
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Table \,—(Ponlinued) 


CASZ 

BIAGKOSIS 

SP£CU£EN 

BACTEBIUII 

c. 

P. 

1 

Q 

29 

Pyelonephritis, chronic; renal calculi, bi- 

Urine 

Pseudomona 


X I 

1 

■ 


lateral; cystitis, chronic; post-op. plastic on 
bladder. 


aeruginosa 




■ 

30 

Bilateral hydronephrosis and hydroureter; 

Urine 

Pseudomona 



X 

H 


■ median bar; suprapubic cystostomy; ab¬ 
scess of kidney. 

[ 

aeruginosa 



1 

1 

31 

i Paraplegia; pyelonephritis, chronic; cystitis, 

Urine 

E. coli 


X 




chronic. 


i 




1 

Totn.la. . 

8 

5 

13 

5 




1 




Key; C—Cure; F—Failure; I—Improved; D—Deleted from final results. 


Table 2. —Summary of results 



NO. 1 

P£S CENT 

1 

PSEUIMKOKA 

aesucikosa 

PSOTEUS 

£. COLI 

1 

AEEOBACTES 

AEKOGENES 

Cures. 

8 

30.8 

3 

1 

4 

0 

Symptomatic response. 

7 

27 

2 

1 

3 

1 

Clinical response. 

6 

23 


3 

' 2 

0 

Failures. 

5 

19.2 


1 ^ 

2 

1 

Totals. 

26 

100 

H 

6 

1 

i 11 

2 


1 gm. 4 times daily. A retention catheter was inserted because of the area in* 
volved by the burn. Adequate dietary measures were instituted. Wangensteen 
suction was started to control abdominal distention. The urinary output and 
blood pressure remained satisfactory. However the temperature varied between 
38.6 C and 38.8 C for the first 4 days of his hospital stay. 

He developed a Psuedomona aeruginosa infection of the burned areas and 
sufliered niunerous chills with temperature elevations up to 42°C. He became 
disoriented. Blood cultures on 2 successive days showed Psuedomona aeruginosa 
and a culture of his urine showed the same organism. Gantrisin was given and 
all subsequent blood cultures were negative. Within 48 hours his temperature 
began to decline (fig. 3), he became less toxic and his delirium cleared. Six days 
after starting the drug, when the dressings were changed, no evidence of Psuedo- 
mona infection could be detected in the burned areas. 

Prom then on until discharge 6 weeks after admission, his course was unevent¬ 
ful. The burned areas healed satisfactorily. The Psuedomona aeruginosa was 
eliminated from his urine leaving a Gantrisin-resistant non-hemolytic strep¬ 
tococcus. The patient at no time showed any untoward reaction to the drug. 

Seven patients obtained symptomatic relief characterized by a decrease in 
frequency, burning, dysuria and nocturia, a general feeling of well being and an 
increase in appetite although the m’ine cultures remained positive. ’Case 19 had 
marked decrease in his symptoms of frequency, burning and dysuria and stated 
“I haven’t felt better in years.” He was unable to tolerate other sulfonamides. 
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Clinical responses such ns the cessation of chills and fever, the improvement 
in wound infections with decrease in drainage, and the production of healthy 
granulations, although the cultures remained positive, were noted in 6 patients. 
Case 31 developed a Proteus wound infection followng the pinning of the right 
femur for a fracture of the neck. There was profuse, purulent drainage and the 
wound remained open. Gantrisin was ®ven. In 48 hours there was only scant 
drainage and in a tew days the wound was filling in with healthy granulations. 
The cultures remained positive tor Proteus although the organism was sensitive 
to the drug. The pin was removed and an abscess pocket was found associated 



Pig. 3. Patient had Pseudomona aeruginosa infection of blond, urine, and burned area 
of body. 

with it. The principal of combining adequate surgical drainage with chemotherapy 
must still be applied for maximum response to any chemotherapeutic or anti¬ 
biotic agent. 

There were 5 absolute failures. 

Hematuria was noted in 14 patients. In 13 cases it was microscopio and in only 
5 could it be definitely related to the administration of the drug. The one case 
showing gross hematuria had a marked reaction and is discussed in detail later 
No evidence of crystalluria was noted. 

Leukopenia was found in 7 patients. This was independent of the size of the 
dose and occurred in those cases taking from 6 to 16 gm. a day. Of 17 patients 
in whom the differential leucocyte count was foUowed, 2 developed neutropema. 
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The blood nonprotein nitrogen was essentially unaltered during therapy. 

Untoward reactions were noted in 6 patients. Three were mild and 3 were 
moderately severe. None was fatal. The mild reactions consisted of slight head¬ 
ache, dreaming, loss of appetite, and light headedness. With the mild reactions 
there was no relation to the size of the dose whereas all cases with moderately 
severe reactions, the dose was 12 or more grams a day. 

The three remaining patients had the following reactions: 

One patient suffered from severe nausea, vomiting, and generalized macular 
rash which disappeared 2 days after the drug was discontinued. The dose in 
this instance was 12 gm. a day. 

A second patient developed a decreased urinaiy output, facial edema and 
microscopic hematuria. This disappeared when the dose was reduced from 21 
gm. to 12 gm. a day. 

A third patient who had an Aerobacter aerogenes septicemia, acute pyelone¬ 
phritis, and cystitis, ioliowing a txansurethrai prostatectomy, developed gen¬ 
eralized edema, grossly bloody urine, toxemia, delirium, hypoprothrombinemia 
with petechiae and submucosal hemorrhages while receiving 16 gm. of Gantri- 
sin a day. The drug was discontinued and supportive therapy with blood trans¬ 
fusions, calcium gluconate and vitamin C was administered. He showed marked 
improvement during the following 24 hours but succumbed to the septicemia 6 
days later, Wheter or not the drug was responsible for these untoward reactions 
cannot be determined at this time. 

It is interesting to note that the 3 patients showing moderately severe reactions 
to Gantrisin attained high blood levels of 18,7 mg, per cent, 25.5 mg. per cent 
and 22.1 mg. per cent in 2, 4, and 5 days respectively, while on a daily dose of 
12 gm., 16 gm. and 21 gm. respectively. The average blood level for 12 gm. per 
day was 6.5 mg. per cent and 8.5 mg. per cent for 16 gm. per day. The remain¬ 
ing cases receiving comparable doses of the drug failed to show such marked 
elevations of their blood sulfa levels. 

SUMMARY 

All of the patients treated in this study either had previous therapy, or had 
developed their infection during treatment wdth other chemotherapeutic agents 
or antibiotics, or their infections were of sufficient severity to doubt that an ef¬ 
fective response could be obtained by other methods of treatment. It was our 
opinion that improvement would constitute evidence of a therapeutic effect 
because of the inadequacy and ineffectiveness of other agents used against these 
gram-negative bacillary infections. Streptomycin is an exception to this state¬ 
ment. Three of the 7 cases of Psuedomona infection (43 per cent), 4 of the 11 
cases of E. coli infections (36 per cent), and 1 of the 7 cases of Proteus infections 
(16.5 per cent) were cured of their infections following the administration of 
Gantrisin; an over all cure rate of 30.8 per cent. This compares favorably with 
Narius’ report. Sarnoff mentioned that concomitant infections with E. coli 
and Psuedomona aeruginosa did not seem to be affected favorably by the therapy 
with Gantrisin. As they stated in their discussion, “The results presented leave 
a great deal to be desired.” 
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Higher daily and total dobes of Gantiism lia\e been ubed in this study than 
have been lepoited pieviously In geneial these amounts have been \\ell toleiated 
Howe^ ei, 3 leactions of modeiate seventy have been noted but close obseivation 
of the patient plus the usual laboiatory examinations of an individual leteiving 
a sulfonamide piovented anj' unfoitunate sequelae All leactions teiminated soon 
aftei the diiig was discontinued Om studies indicate that a leaction to the ditig 
will piobably manifest itself within 5 days of the initial administiation and vnll 
be accompanied by an abiioimally high blood level of Gantiisin 
Sixteen giaras daily in div'ided doses seems to be the highest dose winch can 
be toleiated safely The effective dose howevei, seems to be between 8 to 12 gm 
daily Five of the S cases cuied leceived 8 gm daily and 3 leceived 12 gm daily 
The administiation of an initial laige dose in an attempt to inciease the blood 
level of Gantiisin did not appeal to be effective When cultuies of the offend¬ 
ing oiganism weie lesistant to Gantiisin mcieasiiig the daily dose did not le- 
suit in incieased efifectnencss of the drug Infections due to Gantiisin lesistant 
oiganisms did not lespond to tieatment with the ding 

CONCLUSIOXS 

Gantiisin is an effective chemotherapeutic agent m some mfection» caused 
by B coll, Fbuedomona aeiugmosa (B pyocyaneus), and Proteus bacilli 
The effective dose of Gantiisin is 8-12 gm daily Sixteen giams daily in di¬ 
vided doses appears to be the maximum dose winch can be safely administeied 
Reactions similai to those ocouinng with othei sulfonamides occui duiing the 
adinunstiation of Gantiisin Ciystalluru, howevei, was not obseived eitliei in 
an acid or alkaline mine 
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A UllETHRAL STRICTURE DETECTOR FOR USE IN THE FEMALE 

LAWRENCE P. THACKSTON and NEIL C. PRICE 
From The Urological fnslitutc, Orangeburg, S. C. 

It has been our practice tor a number of years to check thoroughly the uretlira 
of eveiy female who comes to us tor diagnosis and treatment. We have custom¬ 
arily used bulb sounds for this purpose. The bulb sounds available were of the 
typical male length and about four or five were necessary for each case. 

We conceived the idea that four bulbs, sizes 22, 24, 2(j and 28F, could be in¬ 
corporated on a short staff which would place the bulbs sufficiently far apart to 



Fig. 1 

diagnose strictures in the female urethra. This would give us one small, con¬ 
veniently sterilized instrument which would be readily available and which 
would be thoroughly satisfactory to make this very important test. 

We have used the instmment (fig. 1) for several months and find it very 
useful. We believe that it is a worthwhile addition to the urologist’s armamen¬ 
tarium, and we hope that with its use a great many urethral strictures which 
now go undetected will be diagnosed and cured. 

We find that a simple meatotomy done after the technique advocated by 
McDonald of Atlanta is curative in almost 100 per cent of the cases. 
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XYLOCAINE: A NEW TOPICAL ANESTHETIC IN UROLOGY* 

J. S. HAINES AND HARRY QRABSTALD 
From United Stales Marine Hospital, Baltimore, Md. 

Several months ago the urology service at-this hospital began to investigate 
a new anesthetic drug. This new drug called Xylocaine (diethylatnino-2.6 
diethylacetanalide) was first described by Lofgren and Lundquist of Sweden and 
its pharmacological properties were studied by Goldberg, who compared it with 
procaine and tetracaine as to toxicity, action on blood pressure, anesthetic quali¬ 
ties, including its use as a topical anesthetic, and local irritant action. He con¬ 
cluded that Xylocaine showed liigh degrees of anesthetic potency both for 
surface and infiltration purposes and that it displayed a combination of phar¬ 
macological properties which strongly urged its use for clinical purposes. 

Of the many qualities desirable in an anesthetic, including low toxicity and 
effective interruption of painful stimuli, rapidity of action is especially impor¬ 
tant to the urologist who would prefer to be able to do cystoscopy without having 
to wait for long periods of time, while an anesthetic agent is taking effect. We 
believe that Xylocaine has these favorable attributes. 

We have used Xylocaine in a 2 per cent solution as a topical anesthetic for 
transurethral procedures varying from mere passage of soimds to cystoscopy 
with extensive fulguration of bladder papillomas. Our results have been liighly 
satisfactoiY and we have noted no untoward reactions. Approximately 10 oo 
are vised for each cystoscopy except in females in whom Xylocaine soaked ap¬ 
plicator sticks have been successfully used. It is e.xtremely difficult to evaluate an 
anesthetic agent in cystoscopy wherein so much depends upon subjective dif¬ 
ferences as well as upon the technique and skill of the operator. In our series of 
250 cases, we have made a special point of including those patients who had 
had previous cystoscopy either at this hospital or elsewhere when Xylocaine 
was not used. .Almost without exception, these patients have expressed a defi¬ 
nite preference for the procedure in which Xylocaine was used. In many in¬ 
stances the same operator had occasion to examine these patients with and with¬ 
out the benefit of Xylocaine and the results were rather decisive in favor of this 
agent. 

Several cases in our series are worthy of mention. One 75 year old physician 
who had had recurrent bladder papillomas fulgurated at regular intervals under 
spinal anesthesia entered the hospital for treatment and refused spinal on this 
occasion. Highly satisfactory anesthesia was obtained using Xylocaine and ap¬ 
proximately 15 bladder papillomas were fulgurated successfully. Two veterans 
who had suffered straddle injuries and ruptured urethras during the war have 
been coming to this hospital at regular intervals for urethral dilatations for 
several years. These men have both reported a definite difference and improve¬ 
ment following use of Xylocaine. 

* The Xylocaine used in this study was furnished by Mr. Erik Biaringer of the Astra 
Pharmaceutical Products, 
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Without exception definite subjective differences have been noted in those in 
whom cystoscopy is done with Xylocaine on one occasion and with other topical 
anesthetics on others. 

Several months ago under the Section titled Queries and Minor Notes in the 
Journal of the American Medical Association a physician reported on the use of 
“Zylcaine” in local anesthesia. This product is stated “to contain in each cc pro¬ 
caine base, 0.075 gm.; Butyl aminobenzoate, 0.3 gm.; and benzyl alcohol, 0,25 
gm., dissolved in peanut oil." This material is a long lasting anesthetic which 
has apparently produced some local untoward reactions. This agent is not the 
one described in this paper. The similarities in names justifies this brief comment. 

SUMMARY 

Xylocaine, a new topical anesthetic, has been used in some 250 cystoscopies 
without imtoward results and with good, rapid anesthesia. Further clinical trial 
is warranted. 
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PATIENT 



under TREATMENT 

i 


ENJOYS 

from distressing 

URINARY SYMPTOMS 



Distressing symptoms of urinary tract infec¬ 
tion such as urinary frequency, pain and 
burning on urination can be relieved prompt¬ 
ly in a high percentage of patients through 
the simple procedure of administering Pyri- 
dium orally. 

With this easy-to-administer and safe uri¬ 
nary analgesic, physicians can often provide 
their patients with almost immediate relief 
from distressing urinary symptoms during 


the time that other therapeutic measures are 
directed toward alleviating the underlying 
condition. 

Pyndium is virtually nontoxic in thera¬ 
peutic dosage and can be administered 
concomitantly with streptomycin, penicillin, 
sulfonamides, or other specific therapy. 

The complete story of Pyridium and its 
clinical use is available on request. 


PYRIDIUM* 


(BraiKl of Pheo) Uto>dt&niino.si>tidinc IlCI) 


MERCK & CO., Inc. RAHWAY. N. J. 

e' 



In Canada: MERCK & CO., Ltd. Arontrcal, Quc. 


Pyndium tho Irgde-mork of 
Pyndium Corporoiion for 
lit trand of Phenylozo* 
diomino-pyndtn* HO M4f<k 
& Co,, Inc., tol* dUtflbwiof* 
in th» United Slol*» 
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For the Prevention and 
Treatment of Thrombosis 



Sodium 

^Organon 
{Heparin Sodium) 




The timely administration of Liquaemin Sodium — 
Council-accepted brand of heparin sodium—n ill pre¬ 
vent thrombosis. Even if administered after thrombosis 
has set in, it may prevent further propagation of 
clots. Likelihood of thrombo-embolic phenomena is 
thus reduced, and pain and fever due to established 
thrombophlebitis are usually alleviated. In all con¬ 
ditions in which thrombosis or the extension of an 
ahcady existing thrombus is to be avoided, the use of 
Liquaemin Sodium is advisable, not only because it is 
heparin—a naturally occurring anticoagulant—but 
also because its dependable purity and potency assure 
uniform response. Liquaemin Sodium is available in 
two strengths in 10-cc. vials: The regular strength of 
Liquaemin Sodium, containing 10 mg. of sodium 
heparin per cc. (best adapted for continuous intraven¬ 
ous infusion) and Liquaemin Sodium (High Potency), 
containing 50 mg. of heparin sodium per cc. (best 
adapted for intermittent injections). 


Organon inc. . or/ ’'’’ge, n. 
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For relief of smooth muscle spasm, 
authoritative clinical data*-*-^-'*'® attest the 
high efficacy of Donnatal 'Robins'—the 
spasmolytic employing natmal belladonna 
alkaloids in precise, optimal ratios, together 
with a minimum phenobarbital content. 
Indeed, these facts are well established: 
(1) that Donnatal affords all the advantages 
of the natural belladonna alkaloids — yet is 
significantly nomtoxic; (2) that it provides 
frequently required sedation—yet is entirely 
non-narcotic; (3) that it has marked 
pharmacologic potency — yet costs less; 
and (4) that its flexibility of dosage form — 
tablet, capsule and elixir — permits 
convenient, easy administration to patients 
of all ages. These facts make this product 
of Robins' research one of the 
safest and most dependable visceral 
spasmolytics available today. 



FOR/AULA: Eoch tablet or capsule, and each S cc. t 
(1 teaspooalul) of elixir coolaine: 

Hyoscyamine Sulfate .0.1037 mg. 

Atioploe Sulfate. 0 0194 mg. 

Hyotcine Hydrobromide .... 0.006S mg. 
Pbeoobaibital (14 gr.^ ..... 16.2 mg. 

DOSAGE: Tablets or copsules: 1 to 2, three or more 
times daily (up to 9 toblets or capsules may be given 
withia 24 hours without toxic effects). 

ELirilR: Isiants: taaspoooful two or three times 

daily os necessary. Children: one teospoonlul two 
or three tfmes daiJy os needed. Adults: one or 
two teospooniuls three or four times dolly. 

AVAILADLS: Donnatal Toblets ond Capsules in 
bottles of IQO aad 600. Elixir in plots and gallons. 

RbFSiIENCES: 

1. KUsteln, R.I,: Rev. Gastroenterol., 14:171, 1947. 

2. Ice. I. W.: Neb. Stole Med. J.. 34:59, 1949. 

3. Morrissey. I. K.: J. Urol., 57:635,1947. 

4. Hied. T. V.: Contributions from DepL of Gynecology. 

City Hospital New York. 1946. New York Medical 
College, New York, 1947. 
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stomach, intestines, uterus, 
bronchi coronaries; Colic of 
goUblodder, bUe ducts, uioiei; 
Tenesmus of urinary blodder. 
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For relief of smooth muscle spasm, 
authoritative clinical data*-*'^-'*-® attest the 
high efficacy of Donnatal 'Robins'—the 
spasmolytic employing natural belladonna 
alkaloids in^precise, optimal ratios, together 
with a minimiun phenoborbital content. 
Indeed, these facts are well estabhshed: 
(1) that Donnatal affords all the advantages 
of the natural belladonna alkaloids — yet is 
significantly non-toxic; (2) that it provides 
frequently required sedation—yet is entirely 
non-narcotic; (3) that it has marked 
pharmacologic potency — yet costs less; 
and (4) that its flexibility of dosage form — 
tablet, capsule and elixir — permits 
convenient, easy administration to patients 
of all ages. These facts make this product 
of Robins' research one of the 
safest and most dependable visceral 
spasmolytics available today. 



'^Hhe safest 
and most desirable 
form of 

|\ sulfonamide therapy' 



A mixture of 
three sulfonamides 





Schering’s Tiucombisul* “represents a highly sal* 
isfaclory sulfonamide mixture because of its low 
toxicity, excellent tissue distribution and good thera 
peutic efficiency 

In experiments devised to formulate the most effec 
tive and safest triple sulfonamide mixture, Lehr^ 
tested SIX commonly used compounds and concluded 
that sulfadiazine and sulfamerazine deserve first and 
second place, respectively, and that sulfacetimide is 
the “most advantageous for third place” because of 
Its low toxicity 

’EICOMBISUL 


Adult dosage w usually 4 Gm followed by 1 Cm every four 
hou^ day and nighl In children, the average daily dose is 
02 Cm per Kg of body weight up to 30 Kg 

Trjcombisul Tablets contain 0 5 Gm total of suUaccn/nufe, 
«ulladiazine and sulfamerazine, 0 166 Gm each Available 
in bofUcs of 100 and 1000 labJeis. 

' ““"""I =■■■»" M.a.d 
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Beginning in January 1950, subscription price of 

The Journal of Urology 

will be $5.50 per volume, $11.00 per year. 


THE WILLIAMS & WILKINS COMPANY 


Mt. Royal and Guilford Ares. 


Baltimore 2, Maryland 


British Journal of Urology 

Official Journal of the British Association of Urological Surgeons 

Edited by DAVID BAND, F.R.C.S., University of Edinburgh 

Now in its twenty-first year of publication, the journal is is¬ 
sued quarterly, appearing in March, June, September and De¬ 
cember. One volume of about 450 pages is published each year. 
Subscription is by volume only. 

In addition to the publication of original papers, the Journal 
features abstracts of current literature and an up to date index 
of urological literature. A new British publisher has taken over 
and improvements in format and illustrations have been made. 
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The Williams & Wilkins Co. BAtTIMORE 2 ,^mTrYLA^D 


(In writing to advertisers, please mention the journal—it helps.) 















/ 


a byword in syphilotherapy \ 
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MAPHARSEN 


Past experience and present practice 
are joined in setting the seal of 
clinical approval upon mapharsem. 

"maphaRSEN has largely replaced 
other arsenicals m the treatment of 
syphilis’’* because the dose is smaller, 
toxic effects are less frequent, it is 
excreted more rapidly 
and is thereby less cumulative. 


Each day, thousands of ampoules of 
mapHARSEN^ are administered — 
alone or with penicillin; m one or 
another treatment schedule —adding 
further evidence of its antiluelic 
elTectivenessand relative safety. 


MAPI(AnSEN (oxophenarsinc 
hydrochl*)ridc, Parke-Davis), is supplied 
in single dose ampoules of 0 04 Cm 
and 0 06 Cm , boxes of 10, and in 
multiple dose ampoules of 0 6 Cm , 
boxes of 10 
*UMltml StitCH DUp«ns.it<>r> 

1917 
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PROMPT CORD, LOOP AND SHEATH REPAIR SERVICE 



Cutting Loops Exchanged—Rebuilt—New 
SHEATHS REPLACED VTITH 
ARC-RESISTANT BAKELITE 



Prompt Cystoscopc Rcijair Service 

GREENWALD CO., INC. 

DEPT. E GARY, INDIANA 


World-Wide Abstract Service 

EXCERPTA MEDICA 

Fijteen journals publishing in English abstracts oj articles 
covering the uvholefield oj Clinical and Experimental Medicine 

SecUona on Anatomy, Anthropology, Embr>ologj- and llistologj-; Physiology, Biochemistry and Pharmacologj’, 
Endocrinology: Medical Microbiology and Hygiene; General Pathology and Pathological Anatomy; Internal .Medi¬ 
cine- Pediatrics: Xcurology and Psychiatry; Surgery: Obstetrics and Gynecologj-; Oto-rhino-laryngologj’; Oiihthal- 
mology; Dermatology and Venereology; Radiology; and Tuberculosis. 

Each section issued monthly, one tolume a year. 

Send for free booklet describins the sections and giving sizes and prices of each. 

Special rate to libraries ordering all fifteen sections $250.00 

THE WILLIAMS & WILKINS COMPANY 

Mt. Royal aad Guilford Aves., Baltimore 2, Maryland 

Sole distribulor for the Unitei Slates, Canada and Central America 


RADON 



SEED 



OR safety and reliability use composite Radon seeds in your cases 
requiring interstitial radiation. The Composite Radon Seed is the 
only type of metal Radon Seed having smooth, round, non-cutting 
ends. In this type of seed, illustrated here highly magnified. Radon 
is under gas-tight, leak-proof seal. Composite Platinum (or Gold) 
Radon Seeds and loading-slot instruments for their implantation 
ore available to you exclusively through us. Inquire and order by 
moil, or preferably by telegraph, reversing charges. 


the radium emanation corporation 

GRAYBAR BLDG. Telephone MU 3-8636 NEW YORK, N. V. 


(In writing to advertisers, please mention the journal—it helps.) 






THE JOURNAL OF UROLOGY 


15 





in Pyelitis, 

Cystitis, 

Prostatitis, and 

Associated 

Urinary-Tract 

Infections 
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the Urinary 
Antiseptic with 



Outstanding 

Advantages... 


J "Wide anhbactenal xangeTincluding 
both gram negative and gram posi 
hve organisms 

^ No supplementary acidification 
required (except when urea splitting 
organisms occur) 

3 Little or no danger of drug-fastness 

4 Exceptionally well tolerated 
No dietary or fluid regulation 

^ Simplicity of regimen — 3 or 4 
tablets 1 1 d 

SUPPLIED Enteric-coated tablets of 0 25 

Gm (3 3/4 grams) each, bottles of 120, 
500, and 1000 



NEPERA CHEMICAl CO., INC. 

NEPERA PARK • YONKERS 2, N Y 
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Especially for the Urologist 

This LARGE SIZE PbystchttY Bag 

Handily Accommodates A'our 
Cystoscopc, Rcscctoscope Cases and 
Other Large Instruments 

Here’s an f.ashc lug-2() inches loti};, lOj inches 
-.side and Hi inches deeis-perlect for the special 
needs of the urologic surgeon. It is lop grain cowhide 
over a heavy cold-rolled steel frame—a frame that 
penuils full opening for maximum convenience. Its 
rich suede doth lining has live pockets on one side 
ami a single large pocket on the other, for smaller 
instruments ami sundr>’ items. 











INEXPENSIVE, TOO... $2.^*5^ 


TOPGRAIN 
COWHIDE 
IS Jf.ST.t.'J' SL 


-r ermns are Campl>ell stitched, drop type handles 
led for comfort. Full length zipper fastener, 

Ltnersare protected by raised domes. 


Specify Mueller LB-J55 for this special, fine qua 
urological bag. Please state color preference—s 
tan or black—when you order. (Suntan will be s 
plied if color is not otherwise spedfied.) 


_ J.U, . 6 * 

yMueller ani Company 


For Everything For The Urologist and Surgeon 


408 S. Honore St. Chicago 12, Illini 


'W^hen iaterstitial radiation 
is indicated, the ALL GOLD 
radon implant is recom- 
fliended. 

Our Radon Implants are ALL 
^qLD- 24 Karat-and 


excellent for intratumoral 
implantation. 

High temperature steriliza¬ 
tion is possible with utmost 
safety. 

Accurate dosage is assured 
because the ALL GOLD ra¬ 
don implant is sold with a 
guarantee as to radon con¬ 
tent at hour of use. 


Prices and Literature on Request. 

radium chemical company • Inc, 

570 Lexington Ave., New York, 22, N. Y. 

Chicago: Marshall Field Annex Building 
Los Angeles: 3723 Wilshire Boulevard 
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..with moximum safety and protection 
..with minimum diagnostic interference 

Supttior tvbncity cboiactcriz^s the sew grcaseless 
lubricating jelly—Acmijeh It spreads easily, 
adheres well to all surfaces, lubricates smoothly 
under extreme conditions of temperature and humidity, 
j et washes off readily in cold or warm water. 
Completely bbnd and non-staining. 
Most important—since it is made of highly purified 
metb>l cellulose, it is eieerrica/iy non-conductive 
—entirely safe ftom the danger of ardng 
bet\\ een electrodes and instruments. 
So transporenf is it, that it will not fog die visual field 
nor alter tissue colors, e\ en if it accidentally 
co\ ers the objecli> e lens. 
The powerful antiseptic Urolocide is incorporated in 
Acmijel (in 1:25,000 aqueous solution) as a presen^ati^e 
and antiseptic agent, assuring baeferiostaf/c and 
germicida/ efficacy' against most common organisms. 
Protect glo' es and instruments,. .protect 
patients...lubricate with AcmiJeU 
Supplied la 5 Qz. Hospital Size TtiSct 
Active Ingredients: ceHuIose, Cbcerol, 

Water, Bexiz>l (Dodec>Ic3jbatn>l-nietb>l) 

Diaieth>l Amraomma Cfilonde; 

” AMERICAN CYSTOSCOPE MAKERS, INc. 

*1 1241 LAFATEHE AVENUE. NEW YOEK 59, m v* 

-i FREOEtiClC J. WAtl * * 
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ACMI 

Woven Ureteral Catheters 
Serve better 

because they’re 

^tade Q^etter 


Q uality of construction 

is never more essential for flawless 
performance than in ureteral catheters. 
Meticulous urologists prefer ACMI woven 
catheters because of their , . . 


■ 












^ Physical Perfection: They’re nylon 

'K woven to prevent moisture absorption that 

^ ^anight constrjct’thc lumen; and finished with 

'^special.b’Scc'd-in resin coating tliat assures 
Vn si , , , 

\ssmooth;sypimctry from cnd>to-end, and im- 

'.o I -I 1 I. u 

perviousness tomody acids and salts, byes 

'•.r^ard^woven'to^proper shape and proportion. 

Boifing'pFaut'dJblaying will not destroy their 

origin'alvproperties'. X-ray opaque material 
• y • 

is evenly distributed. The result is— 

Flawjess Performance: acmi Cath¬ 
eters can be counted on for constant, rapid 
drainaget'-They^liave just the right flexibil- 
r ity; and iheir^slippery;,surface when moist 

permits rcady^introductionf Graduation 
^ ^ V ^ • • 

markings are accurate, and clearly visible 

through the cystoscope. \ C / 

' \ j y 

t ACMI Catheters are precise in'size (with 

& size markings clearly printed); and are 


available in X-ray, non|X-ray, graduated 
and non-graduated styles'; and with a vari¬ 
ety of tips, including whistle, round, olive, 
and Garceau tapered tips. 

t 

AMERICAN CYSTOSCOPE MAKERS, INC. 


1211 UFAYbTTE AVENUE 


NEW YORK 59, N Y 
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CALCULOUS PYONEPHROSIS ASSOCIATED WITH SQUAAIOUS CELL 
CARCINOMA OF THE RENAL PELVIS 

ROBERT L. ATKINSON 


The liistoiy of the case herein reported concerns a housewife, aged 64, who was 
bothered by cramping abdominal pain which was variable in its severity and 
which was first noticed about 6 months before achnission to the hospital. This 
pain started just to the left of the umbilicus and radiated downward anteriorly 
towards the midline. There was a definite relationship of the pain to rather 
marked nervousness and fatigue, and frequency of urination. No hematuria was 
noted at any time and there never was any nausea or vomiting. The first doctor 
whom the patient consulted diagnosed the disease as colitis and prescribed a 
low roughage diet; and for the urinary frequency, belladonna and phenobarbital 
were given in the belief that this symptom was due to the nervousness. X-rays 
of the gastro-intestinal tract were reported to the patient as being normal. 

The bedside phy.sical e.vamination revealed a well nourished white woman who 
was not actually ill, but who had moderately severe, diffuse, deep tenderness in 
the abdomen to the left of the umbilicus. The other physical findings were non¬ 
contributory. 

Microscopic examination of the urine revealed many pus cells and many red 
blood cells. On urine culture E. coli were isolated. 

Intravenous urogram showed the left kidnej’ to be nonfunctioning and con¬ 
taining multiple calculi (fig. 1). Cystoscopy disclosed evidence of chronic infec¬ 
tion, manifested by granulation tissue near the left ureteral orifice. Through a 
6 P ureteral catheter a rather profuse flow of dark, foul-smelling purulent ma¬ 
terial was obtained, which on culture produced a pure growth of E. coli. 

Removal of the left kidney was performed through the usual lumbar approach 
(Dr. James I. Farrell, surgeon). 

Upon sectioning the gross specimen of kidney, a large amount of an admixture 
of stones and pus poured out of the pelvis as the knife passed through it. Mter 
the Iddney pelvis was cleansed, a firm, pink-grey, ovoid mass measuring 3.5 cm. 


in diameter was found to be occupying most of the pelvic cavity and occluding 
the ureteral outlet (fig. 2). The renal artery and vein were not involved. 

Microscopically the tumor was found to be made up of stratified squamous 
epithelium and many areas of peail foimation (fig, 3). The ureter showed only 
chronic inflammation. 

Following the nephrectomy, the patient had complete relief of 
for about 2 months, but then there developed a raB 
aching pain in the left hypogastriura and nephrectr . 
pain required increasing amounts of opiates, the patient 
hospital. During this second admission, surgical explorat- 
disclosed a large tumor mass which on microscopic P'am; 
a squamous cell carcinoma. Being unable to control t! 
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Fig. 1. Intravenous urogram (10 minute film), showing nonfunctioning left kidney and 
mass of stones in renal pelvis. 




Fig. 2. Specimen after removal of calculi. Note pelvic tumor and marked hydronephrosis 
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of pain suffeied by the patient, a bilateral choiodotomy was done which gave 
tempoiaiy lehef, 

In spite of 1500 r of ladiation, the couise of the illness was downhill with lapid 
wasting away in the last teiv days of life. The patient died about 20 months 
after the onset of the teiminal illness. 

The autopsy levealed a neciotic tumor mass in the left renal fossa which had 
invaded and destioyed the adjacent veitebial bodies. Other metastatic lesions 
weie found in the pancicas, left adienal and penaoitic nodes. 



Fig. 3. Low power photomicrograph showing squamous cell carcinoma with pearl for¬ 
mation. 


COMMENT ,tND DISCUSSION 

The most valuable commentary on this case brings out the fact that the pa¬ 
tient had been treated for a consideiably long period of time for a disease which 
she did not have, namely, colitis. The calculous pyonephrosis which she did have 
and which led to her death should have been diagnosed, or at least suspected at 
the time the hist x-iay film of her abdomen was made. It will be recalled that the 
physician vho treated the patient foi colitis lepoited to her that the gastro¬ 
intestinal x-ray senes showed nothing abnormal Xo mention was made of the 
shadows cast by the lenal calculi. It is possible that these stones w'eie obscured 
by oveilying baiium in the bowel. 

The physiological mteiielation of the urinary tract and gastio-intestinal tract 
by way of the coeliac and hypogastiic plexuses e.\plains the gastro-intestmal 
manifestations of lenal and meteial pathological changes seen in some cases 
of uiinary tract disease. This case is a good example of lenal disease, the chief 
symptom of which was chionic abdominal pain. 

With regal d to the diffeiential diagnosis of ladiopaque material in the plane 
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of tliG Iclt kiclnsy, one should beiir in mind swell things ;is cnlcificd mesenteric 
lymph nodes, cidcificivtions ol the splenic artery, calcified aortic aneuiysm, and, 
more rarely, stones in the tail of the pancreas. In most instances there will be 
little difficulty in diagnosing a renal pelvis filled with stones. 

It cannot be determined how long the calculi had been present, but it is safe 
to assume they were of long duration. At any rate, they had been present long 
enough to destroy kidney function. As regards the chronicity of the tumor no 
one knows when it started to grow. Alartin and iNIertz, in their series of 108 cases 
of all tj^pes of kidney cancer associated with stones, stateil the average duration 
of sjTnptoms due to the stones to be 19 3 '-cars and the duration of symptoms due 
to the tumor to be about 5 months. 

Squamous cell carcinoma of the renal pelvis is not common. This statement 
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has been made manj'^ times by various writers, among them being Kicldiam and 
Stanton and Swift-Joljx In 1944 Melicow at the Squire Urological Clinic brought 
the total number of reported cases up to 75. The diagram in figure 4 will help 
to category this tumor. Squamous cell carcinoma of the renal pelvis associated 
with stones is less common than the tumor alone. Colbert and Macmillan in 1934 
reported 52 per cent of 57 cases studied associated with stones. It is well known 
that there is a striking relationship of renal pelvic squamous cell cancer to long¬ 
standing infection and stones which probably irritate the pelvic mucosa causing 
its metaplasia to squamous epithelium and then its growth into a cancer. 

The difficulties of accurately making a preoperative diagnosis of this tumor 
have been pointed out by Gilbert and Macmillan in the previously mentioned 57 
cases they reported. They found the various diagnoses to be kidney tumor in 20 
cases; kidney stones in 20 cases; no diagnosis in 11 instances; pyonephrosis in 
3 cases; renal tuberculosis in 1 case and, 1 case was diagnosed as cystic ovary. 
This totals 56 cases. One of their cases was accurately diagnosed preoperati'\’’ely 
as squamous cell carcinoma of the renal pelvis. 
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SUMMIRI AND CONCLUSIONS 

In summary, then, we have a ease of a 04 year old woman with long standing 
abdominal pam which w as believed to be cliioiiic colitis associated w itli neivoiis- 
ness and ticated accoidingly Uiological evimination disclosed the tiue natuie 
of the illness to be calculous pyonephiosis Nephrectomy and subsequent patho¬ 
logical exaniiiiation of the kidney revealed a highly malignant pelvic tumoi which 
led to the patient’s demise Ileie, as m all of the branches of the practice of 
medicine, thoioughness and completeness of examination still aie, and always 
w ill be, of the utmost importance 
1520 N Clinton Bbd , Bloomington, III. 
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iCUS PRODUCING ADENOGA,RCINOMA OF THE RENAL PELVIS 

ALEX B. RAGIXS anu HARRY C. ROLXICK 

From ihe Dcparlments of Urology and Surgical Pathology, Cook County Hospital, 

Chicago, III. 

I 'lalignant tumors of the pelvis of the kidney are extremely rareh Bell- in his 
V ’c.i of 30,000 autopsies found 154 renal tumors, an incidence of 0.51 per cent, 
the 154 renal neoplasms reviewed, only 4 or 2.6 per cent were of pelvic origin. 
■iTmann®, in his analysis of 3499 renal neoplasms found 226 cases, or 6.2 
. cent arising in the z-enal pelvis. This incidence is a little more than twice 
found in Bell’s studies. 

In the past 19 years (July 1928 to July 1947), 936 kidneys were removed 
I glcally at the Cook County Hospital, and of these 122 or 13.8 per cent were 
• 1 *’ neoplasms. Of these 13 or 10.7 per cent were of pelvic origin. One of the 
' I ors arising in the pelvis proved to be a mucus producing adenocarcinoma, a 
ccion of i-are occurrence. In searching the literature, we were successful in 
I ding 2 additional cases, one reported by Plaut^ and the other recently re¬ 
torted by Ackerman^. 

The rarity with which mucus producing adenocarcinomas arise in the renal 
pelvis, and because of the pathogenesis involved in explaining the presence of 
such a tumor in a renal pelvis, prompts our case report. 


CASE REPORT 


M. M., a Negress 51 years of age, was admitted to the Cook County Hospital 
on November 11, 1939, complaining of pain of 9 months’ duration in the right 
lower quadrant and right lumbar region. During the month previous to admis¬ 
sion the pain became more severe and more constant, and she found it neces- 
saiy to hospitalize herself for treatment. 

The temperature, pulse, and respirations were normal. The blood pressure 
was 116/78. The abdomen was obese; the liver, kidneys, and spleen were not 
palpated. Tenderness over the abdomen w'as absent, but a Murphy punch over 
the right kidney elicited a considerable amount of pain. 

Urinalysis revealed 2 plus albumin. The nonprotein nitrogen was 
26 mg./lOO cc. The creatinine was 1.5 mg./lOO cc, the blood sugar 78 mg./lOO cc. 
The blood Kahn was negative. 

X-ray of the chest showed bilateral increase of the hilar markings and a small 
discrete area of calcification in the lung at the level of the fifth rib. A fiat film 
of the abdomen revealed opaque shadows in the right renal area. An electrocar¬ 
diogram showed a left ventricular preponderance. 

A diagnosis of a right renal calculus was made. 


1 Pascual, S.; Tumors of the renal pelvis and ureter. Brit. J. Urol., 6: 323, 1933. 

2 Bell, E. T.: A classification of renal tumors with observations on the frequency of vari¬ 
ous types. J. Urol. 39: 238, 1938. 

^Kutzmann, A. A.: Squamous cell carcinoma of the renal pelvis. J. Urol. 39: *187, 1938. 
■“Plaut, A.: DiffusesDickdarmahnliches Adenom des Nierenbeckens mit Geschwulstarti- 
ger Wucherung von Gefassmusculatur. Ztschr. f. urol. Chir. 26: 562, 1929. 

® Ackerman, L. V.: Mucinous adenocarcinoma of the pelvis of the kidney. J. Urol. 66; 
36, 19t6. 
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The essential urologio findings were; narrow right ureter, secretion of dye 
(phenosulphonphthalein) was absent from the right kidney after 30 minutes, 
whereas the left kidney secreted the dye in G minutes. Following cystoscopy a 
bilateral retrograde pyelogram revealed a coiled catheter in the left kidney with 
suggestive slight blunting of the calyces. The right pyelogram revealed a marked 
clubbing of the calyces associated with renal calculi (fig. 1) in the upper and 
lower poles of the kidney, but particularly in the superior calyx. In addition, 
there was a filling defect of the urinaiy bladder suggestive of a diverticulum on 
the left side. 

On December G, 1939 the patient underwent surgery for removal of the right 
kidney. .iVftor uneventful recovery over a period of -11 days she was discharged 
improved. 




Fig. 1. Eetrograde pyelogram, showing marked clubbing ot calyces associated with 
renal calculi. 


The specimen consisted of a right kidney surrounded and covered by adherent 
perirenal fat tissue. The kidney measured 8.5 by 8.5 by 4.0 cm. On sectioning, 
the capsule was found adherent to the surface of the kidney. The cortex was 
reduced to a thiclcness of 2 mm. The pelvis was dilated, and the calyces were 
flattened and filled by large fragments ot a staghorn stone. The largest fragment 
measured 4.5 by 2.5 by 1.5 cm. and was located in the inferior major cal 3 w and 
extended into the two minor calyces. The mucosa ot the lower major calyx 
about the fragment of stone was reddish gi-ay and granular. The cortex of the 
kidney in this region was narrowed, firm, and grayish white. The inferior minor 
calyces were lined by a light yellowish gray membrane and contained fragments 
of stone within the lumen. In one area of the lower minor cal 3 rx the surface was 
composed of a reddish gray, granular, gelatinons-lilm tissue which, on sectioning, 
appeared to extend into the medullary portion of the kidney for a distance of 
4 mm. (fig. 2). 

In the upper pole ot the Iddney the calyces contained small fragments of 
stone. The mucosa was thickened,' purplish red, and granular. The urethral ivall 
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■3kenecl, and the mvicosa ^Yas grayish white and mottled by areas of pale 
gray. 

roscopic examinations were made of sections taken from the lower calyx 
by the gelatinous material, after being stained with hemalum and eosin, 
3ieson, and mucicarmin stain. Histological examination revealed the lin- 
< ^ ■ brane to be composed of numerous large glands lined in some places by 
olumnar epithelium and in other places by stratified cuboidal epithelium 
3)3). The nuclei of the cells varied in size and shape. Many of them were 
-•ted, while others were round or barrel shaped and lay close to the base- 



Fig. 2. Gross specimen, showing gelatinous-like tumor mass of lower minor calj'x in¬ 
filtrating into adjacent fibrotic medullary and cortical tissue. 

ment portion of the cell. Mitotic figures in the tumor tissue were fairly numerous, 
particularly in those tumor glands tvhich had invaded into the stroma of the 
fibrotic Iddney (fig. 3,B). The cytoplasm of many of these cells was filled with 
globules of mucin (fig. 3,(7) tvhich stained red tvith mucicarmin stain, as did the 
material lying free within the lumen of the dilated glands. In places there were 
small papillomatous proliferations into the lumen of the glands, whereas in 
other places the glands were distended by mucin containing signet ring cells, 
and separated by loose connective tissue infiltrated by plasma cells, lympho¬ 
cytes and a few polymorphonuclear leucocytes, (fig. 3,D). 

In the deeper portion of the section, the parenchyma of the medulla Avas re¬ 
placed by loose connective tissue heavity infiltrated by lymphocytes, plasma 
cells, and a few polymorphonuclear leukocytes. Here and there dilated, degenerat¬ 
ing, collecting tubules Avere seen, and in places Avhere the inflammatory changes 
were severe there AA^ere numerous nests of pseudoxanthoma cells (fig. 4,/i). 

The cortex of the kidney in this area was transformed into a dense fibrous con- 
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ncctive tissue stioma iiifiltriited by round cells. Single atrophic glomeruli with 
thickened Bonmiin’s capsule andatropic convoluted tubules were still discerni¬ 
ble (fig. 4,11). 

In addition to the inflammatoiy changes noted in the medulla and cortex of 



Fig 3 .1, tumor um&s of mmor cal>\, showing glands lined by cuboidal and columnar 
cells Hemalum and cosin stain. X 100. i?, inliUiating tumor acini, showing mitotic figures, 
llemalum .and cosm stain. X 320. C, showing tall columnar cells with goblets of mucin in 
cytoplasm Hemalum and eosin stam. X 160, £>, distended glands, showing much mucin 
and few signet ring cells Hemalum and cosin stain. X 100. 

the kidnej', chiiiacteristic of an old chronic ascending pyelonephritis, the tissue 
was also invaded by nests of tumor tissue similar to that described lining the in¬ 
ferior minor cabuc of the iiiduey {%. 5). 

The diagnosis was mucus producing adenocaicinoma associated with a chronic 
ascending pyelonephritis and nephrolithiasis. 
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About 10 months after the first admission the patient was readmitted with 
complaints of injury to the back incurred in a fall 5 months prior to re-admission. 
Since that time she had been suffering pain in the thoraco-lumbar area. Asso- 



Fig. 4. A, renal parenchi’^ma displaced by marked inflammatory exudate containing 
xanthoma cells. Note small metastasis in medulla. Hemalum and eosin stain. X 100. B, 
marked pyelonephritic change with atrophy of glomerulus and fibrosis of Bowman’s cap¬ 
sule. Hemalum and eosin stain. X 100. 


ciated with her pain was a rather marked weight loss and weakness. Physical 
examination revealed slight tremor of the tongue; heart enlarged to the left 
and a systolic murmer at the apex. The heart rate was 100 times per minute. 
The rhythm was normal. A few wheezing rales were heard in the middle and 
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lower chest posteriorly. The abdomen ivas obese, and tenderness was elicited in 
the right upper quadrant and over the right lumbar region. Neurological exam¬ 
ination revealed normal lefle.xes, but a definite ivealcness of the left side, as char¬ 
acterized by wealcness of the left grip, some wealoiess on flexion, and more so 
on extension of the left e.\tremities. Deviation of the tongue to the right was 
noted on protusion. The fundi were normal, and tenderness was elicited over 
the 4th and 5th thoiacic vertebrae and over the lumbar spine. 

An .x-ray of the chest on November 14, 1940 revealed an inciease in the right 
hilus, and extending from the hilus -were rounded aieas of incieased densities 
with infiltration and extension into the right base. Suggestion of fluid in the 
right costophienic angle was also noted. A second x-ray taken 2 weeks later 
showed a more maiked infiltiation throughout both lung fields with thickening 
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Fig. S. Tumor ucsts infiltrating cortex of kidney. Hemalum and eosin stain. X 100. 


of the right pleura. An x-ray of the skull and pelvis failed to leveal any evidence 
of metastases. 

The red blood cell count was 3,500,000, white blood cells 9,400. The blood 
chemistiy was noimal. The basal metabolism rate was plus 15. The spinal fluid 
chlorides weie G70, and the total proteins Mere 70 mg./lOO cc. 

An electrocardiogram showed evidence of myocardial damage. The patient 
failed to impiove and began to show obvious signs of caidiac decompensation, 
and died 1 month after the last admission to the hospital. Peimission to per¬ 
form an autopsy was refused. 


DISCUSSION 

Aside fxom the fact that the piesence of a mucus producing adenocarcinoma 
of the renal pelvis is raie, this being the third case reported, there are a number 
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of interesting features to be considered that present themselves in the pathogene¬ 
sis of glandular stractures of the mucosa of the renal pelvis. 

It is a well known fact that metaplasia of transitional epithelium to squamous 
epithelium occurs in inflammations of the renal pelvis, ureter, urinaiy bladder, 
and the upper portion of the urethra. Irritation or infection as a provocation 
of metaplasia of the columnar epithelium to squamous epithelium is also of 
common occurrence, as noted in such organs as the cervix, pulmonary bronchi, 
and nasophai-ynx (polyps). However, metaplasia of transitional cell epithelium 
to columnar epithelium with glandular foi-mation (pj’-elitis C3'stica or C3'’stitis 
glandularis) is of rather imcommon occurrence and seems to be limited to the 
kidnej’’-urinaiy bladder tract system. 

This observation was first made in the urinary bladder by Stoerck® in 1899 
and later by Stoerck and Zuckerlvandefi. Briitt^ in 1923, first described pj’-elitis 
glandularis associated with a p^mnephritic atroph}’' of the kidne 3 L Since then 
single cases have been reported b 3 ’' Pashkis^ and Foot.*“ In the latter’s case, the 
kidne 3 ' was removed for pyonephrosis with renal calculus of long standing;) 
mucus producing glands in the pelvis of the kidney were demonstrated his¬ 
tologically. 

It seems to be generall 3 '’ agreed that metaplasia of transitional cell epithelium 
to cylindrical epithelium forming glands in the kidne 3 ’’ pelvis and urinaiy bladder 
tract may occur." ■ . u However, the mechanism involved in this proc¬ 

ess of metaplasia is interpreted differentl 3 '- by different investigators. Foot‘° 
believes that cystitis glandularis should not be confused with the far more com¬ 
mon lesion of C3''stitis c3’’stica or follicularis, which he believes is not a metaplasia 
of transitional cell epithelium. On the other hand, Ewing*' points out that in 
C3’stitis C3^stica man3’’ of the invaginated epithelial nests or tubules are lined by 
C 3 dindrical cells and these modified cells develop secretoiy tendencies. Stoerck® 
has traced a definite relationship between C3’^stitis cystica and its forerunner, 
C3’^3titi3 granulosa, with multiple papillomas of the urinaiy bladder. Craig,*® 
Paschkis® and Patch and Rhea*® are also of the opinion that cystitis glandularis 
ma 3 ^ develop in a process of metaplasia through different stages from cell nests 
of Briinn to C 3 "stitis cystica and subsequently to C 3 ’^stitis glandularis. Patch and 
Rhea*® also support the contention that cysts which develop in epithelial nests 
of Briinn are the results of an actively secreting process rather than a degenera- 


‘^Stoerk, O.: Beitrage zur Pathologic der Schleimhaut, der Harnleitenden Wege. Beit, 
zur path. .\nat. u.z. allg. Path. 26: 367, 18D9. 

' Stoerk, O. and Zuckerkandl, 0.; tlbcr Cystitis Glandularis und den Driisen-Krebs der 
Harnblasse. Ztschr. f. Urol. 1: 1, 1907. 

*‘Bnitt, H.; tlber Pyelitis Glandularis. Ztschr. f. urol. Chir., 14: 157, 1923-24. 
^Paschkis, R.; Beitrage zur Pathologic des Nierenbeckens, Folio Urologica, 17: So, 


1912-13. 

’“Foot, X. C.: Glandular metaplasia of the epithelium of the urinari* tract. South. 

Med. J. 37: 137, 1944. . . ,, ,, tt , e. n r 

” Saphir, O. and Kurland, S. K.; Adenocarcinoma of the urmar}' bladder. Uiol. Cutan. 


Rev., 43: 709, 1939. 

’“Craig, L. J.: Cvstitis cvstica glandularis. J. Urol. 42: 1197, 1939. 

’“Patch, F. S. aiid Rhea,'L. J.: The genesis and development of Brunn’s nests and then- 
relation to cystitis cj-stica, cystitis glandularis and primar 3 ' adenocarcinoma of the blad¬ 
der. Canad. 3Ied. Assoc. J., 33: 597, 1935. , , 

’’Ewing, J.: Neoplastic Diseases, Philadelphia: W. B. Saunders Co., 1940, p. 941. 4tned. 
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tivo one, and that these cysts may develop into glandulai formations lined by 
tall epithelial cells that can acquire the propcity of secietmg mucus 

Giam/^ woiking Mith laboratoiy animals, was able to pioduce experimentally, 
by insciting celloidin tubes as an iiiitating factoi, a cystitis gianulosa and a 
cystitis cystica He concludes that any cause which duiing a ceitain period of 
time stimulates epithelial cells to a moie active piohferatioii can lead to the 
development of Biunn’s nests and cystitis cystica 
We likew ise, m our examination of biopsies and sections of the ludney pelvis, 
and uiinaiy bladdei tract, have found these diffeient stages of cystitis gianu- 
laiis and cj'stitis cystica and occasionally cjstitis glandulaiis Not mfiequently 
we weie also able to demonstiate that the inner layer of cells lining the cystic 
stiucture of Biunn’s nests were of cyhndiical epithelium 

Ciaig,'“ PascUcis,® and Eisendiath and Rolmck'® are of the opinion that 
cystitis glandularis is potentially, not actually, malignant, but may be a point 
of oiigin foi adenocarcinoma of the unnaiy bladdei 

Tumors (ddenocaicmomas) arising m the urinary bladder from a pre existing 
cystitis glandularis must be dilTeientiated from those arising in the dome or m 
the trigone of the uiinaiy bladdei, as emphasized by Stiilmg and Ash,” Saphii,” 
and Foot 

Noiraally, glands have never been desciibcd in a noiTnal pelvis mucosa of the 
Ividncy (hlaximow and Bloom)*® and Pashlvis ** The formation of glandular 
lesions, such as a pyelitis glandulaiis or a mucus producing adenocarcinoma, must 
be attiibuted to a metaplasia of the transitional cell epithelium to these gland- 
like structures followong previous mflammatoiy changes oi mechanical nuta¬ 
tion that may be produced by lenal calculi This point of view is upheld by 
Brutt, Pashkis, and Foot"* 

It IS also appaieiit, in oui case, that the mucus pioducing adenocarcinoma de¬ 
veloped setondaiily to seveie pyonepluosis, ascending pyelonephiitis, and a 
staghorn stone of the pelvis and calyces that had been present for some time 
before the onset of the malignant growth, which was shown to infiltrate the 
pyelonephritic inflammatory stroma 

SUMM XRX 

A case of mucus producing adenocarcinoma of the renal peivis is presented 
It IS the third case m the hteratuie The pathogenesis is based on pre existing 
pyoneplirosis and ascending pyelonephiitis and staghorn stone which most 
likely stimulated the mucosa of the pelvis to undeigo a metaplasia to that of a 
pyehtis gianulosa, pyelitis cystica, pyelitis glandulaiis, and finally to that of a 
mucus producing adenocarcinoma 

pat^;Wat’'una'X’'p'i\rClstica Beit 
?d ^ Piuladelphia J B L.ppincott Co 

46 '34^''^194l’ ^ Chronic proliferative lesions of tlio urinari tract J Urol 

Co'"fioTsM^ ^ and Bloom, W Text Book of H.stologj Philadelphia W B Saunders 
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ANEURYSM OF THE RENAL ARTERY 

MILTON I. SCHWALBE 

l^rom the Urological Service, Nichols Veterans Administration Hospital, Louisville, Kentucky 

In the most recent review of the literature, 86 cases of aneurysm of the renal 
artery have been collected. Several excellent surve 3 ’’s of this subject have been 
made in the past few years. Tlris Avill not be repeated here. It is desired, however, 
to point out that in more than half of the reported cases, trauma is considered 
to be the etiological agent. Wesson emphasizes the point that trauma to the 
renal pedicle with spontaneous arrest of hemorrhage bj’’ encapsulation and possi¬ 
bly later calcification in the hematoma, should not be classified as a renal aneu¬ 
rysm. This should not be dismissed as hair-splitting or puritanism, but is in fact 
a plea for gi-eater scientific accuracy. Re-e.xamining the literature from this point 
of view and deleting the traumatic “false” aneurysms, there appear to be only 
40 “true” aneurysms (including the case presented here). 

CASE REPORT 

J. R. N., a 46 year old white man, was admitted to the medical seiwice of this 
hospital in November 1947, complaining of headache, vomiting and pain in the 
left chest. 

The duration of his symptoms was about 6 weeks. In addition, he had had 
shortness of breath and palpitation on exertion for several years. He had been 
aware of no urinary symptoms, e.xcept for some recent increase in diurnal and 
nocturnal frequency. During the past 11 years, he had been treated in various 
mental hospitals for hebephrenic schizophrenia. His past history was otherwise 
not contributory. 

The patient appeared to be well developed and well nourished, and did not 
appear ill. An elevated blood pressure (242/150), moderate cardiac enlargement 
to the left, and questionable tenderness in the left hypochondrium and iir both 
costovertebral angles, were the only significant findings. 

Urinalysis on admission, and all later specimens, showed 2 to 4 plus albumin 
and occasional granular casts. Urinary concentration appeared adequate. Blood 
counts and blood chemistries were within normal limits. The Kahn test was 
negative. Sedimentation rate was elevated. Urea clearance was only 56 per cent 
of average noi’mal. X-ray of chest showed no abnormality. Excretory urogram 
(fig. 1, A and B) showed fairly prompt and equal output of contrast medium. 
The presence of a right renal calculus was reported. Gallbladder studies showed 
noi’mal visulaization (fig. 1, C). Electrocardiogram showed left axis deviation and 
minor changes consistent Avith left Amntricular strain. A gastrocnemius muscle 
biopsy shoAA'ed no pathological changes. 

Cystoscopic examination added no further information. Retrograde studies 
showed the calcification to be medial to the upper pole of the right kidney and 
apparently outside the kidney. Perii’enal air insufflation (fig. 1, D) contributed 
little diagnostic information. Aortography AA'as considered too hazardous in this 
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HEMATURIA AND SICKLE CELL DISEASE- 
UNEXPLAINED, GROSS UNILATERAL, RENAL HEMATURIA IN 

NEGROES, COINCIDENT WITH THE BLOOD SICKLING TRAIT 

WILLARD E GOODWIN,* EDWIN F ALSTON and JAMES H SEMANS 

from Tlic James Sucfianan Brady Urological Inslitale, The Johns Hopkins Hospital^ 
Ballimorc, and llie Departments of Pathology and of Urology, The Brooke General Hospital, 
I ort Sam Houston, Texas 

“Idiopathic” or “essential" hematuria is piobably due to a number of causes 
It IS only with time and advancement of knowledge that we shall be able to iden¬ 
tify the pathogenesis in at least some cases of hematuria of undeteimined ori¬ 
gin 

We have observed 4 cases of unevplained unilateral renal hematuria associated 
with the blood sickling trait in Negroes The affected kidney fiom each of two of 
these cases was available for pathologic e\amiiiation one following nephiectomy, 
and the other from autopsy The othei 2 cases have been the subjects of exhaus¬ 
tive clinical studies No recognized cause of hematuiia has been found m any of 
these cases In addition, a search of the hospital records of unexplained hema- 
tuna in Negroes has unearthed thiee additional cases of “essential” hematuiia 
co-incidcnt with the blood sickling trait, which may oi may not belong with the 
above group 

At present, wo cannot say whethei or not any of these, or othei cases of unex¬ 
plained renal hematuria in Negroes, are related to the sickling trait The follow¬ 
ing reports (summarized in table 1) suggest some lelatioiiship, paiticularly when 
considered in terms of the aheady desciibed clinical pathology of sickle coll 
anemia where widespread small mfaictions aie present Since we have been 
unable to find reference to simiiai obseivatioiis m the hteiatuie,^ we believe that 
it IS important to suggest this possibility in order to stimulate seaichfoi fuither 
causes which will substantiate oi rule out a causal lelationship 


CASE nEPORTS 


Case 1 C Y (B G H No 12639), a 19 yeai old Negro soldier, was admitted 
to the Brooke General Hospital on June 15, 1946 because of severe hematuiia of 
unlmown cause, which had peisisted foi sevcial months The patient gave a 
history of recurrent attacks of joint pain accompanied by weakness and fatigue 
at two to four month intervals since childhood He had suffeied gioss hematuiia 
foi at least a mouth befoie May 10, 1946, when he was admitted to the 124th 
Evacuation Hospital oveiseas At times the hemoirhage had been busk At othei 
times It caused only a haziness of the mine Because of the persistent hematuiia 
he was transferred to Camp Kilmei, New Jcisey, wheie a caioful uiological 
study indicated that the source of bleeding was the left upper uimary tract 


Research Council Fellow in the Medical Sciences 
While this paper was m manuscript form, we were interested to find a report of a similar 
case by Abel and Brown m the Febniai^ 2 S loas I a at » .. a similar 

same 4tcirorv as our nmi ^ case seems to be m the 

Ssi 4 ^ ^ ^ symptoms described arc stnkingl> similar to our 
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No demonsliable lesion was present Smeais and oultuiea of the mine were nega¬ 
tive foi tubeiculosis He was then tiansleired to the BiooLe Geneial Hospital, 
ivheie fuithei study was undei taken 

Physical e\amination was noimal e\cept for maiked weakness 
Laboiatoiy studies rod blood cell count, 2 million pei cu mm , icteric index, 
not lecoided, sickling piepaiation, ‘Very maiked sickling tiait”, urine loaded 
with led blood cells, raie white blood cells, no casts, urobilin not recorded, Was- 
seimann was not lecorded X lays of the chest and skeleton were normal 
Intiaienous uiograms showed a normal right uppei uiinaiy tract The left 
lenal pehis and calyces weie incompletely outlined, suggesting many filling de¬ 
fects Cystoscopy confirmed the left uppei tiact as the souice of the bleeding 
A left letiogiade pyelogram levealed the same findings as those of the intia- 
venous uiogram Aspiiation of the contents of the left lenal pelvis through an 
uieteial catheter produced only blood 

The patient was tieated conservatnely with liansfiisions and lest for neaily 
a month The hematuiia persisted, howevei On July II, 1916 (about 3 months 
aftei the onset of hematmia) a left nephiectomy was peiformed The indications 
weie iisk of exsanguination and the high incidence of seveie blood tiansfiision 
leaotion incases of sickle cell anemia The postopeiative couise was uneventful 
Hematuiia ceased, and the anemia impioved slightly foi the duiation of obsei- 
vation 

Pathologic examination Ihe kidney raeasuied 0 by 5 cm The oiitei suiface 
was smooth, grayish blue, and glistening The capsule stiipped with slight diffi 
culty The tut suiface was quite congested The coitex was 4 mm in thickness 
The medullaiy pyramids appeared to be somewhat swollen Seveial of the 
papillae showed gioss evidence of supeificial eiosion of the mucosa, associated 
with leddish purple disooloiation The mucosa of the calyces and pelvis was in¬ 
jected There was notliing to suggest tumoi, tubeiculosis, oi othei cause of he¬ 
maturia 

Numeious sections weie tal»en foi micioscopic examination Sections thiough 
the papillae showed some eiosion of the lining epithelium, but for the most pait, 
this appeared to be an artefact In some areas the suiface was paitially denuded 
of epithelium The undeilymg stioma showed modeiate mfiltiation and fibiosis 
It was thought that the absence of lining epithelium m these areas might be 
pathological A striking feature of the papillae was the presence of numeious 
gieatly dilated capilhues and venules just beneath the epithelium There were 
some vessels filled withied cells exhibiting many biazaiieshapes, obviously sicUe 
cells Sections fiom the coitex did not appeal to be paiticulaily significant Fig- 
uies 1 and 2 show the impoitant findings in this case 
Experience with tins case reminded one of us of another Negio with a similar 
histoiy of unexplained unilateral lenal hematuria obseived several years pre¬ 
viously The records in his case weie reviewed and proved to be of consideiable 
mteiest 

Cases H B (J H H No. 196848, autopsy No 17001), a 34 year old Negro 
was admitted to the medical service of The Johns Hopkins Hospital on Mai eh 
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Fig Case 1 A, rupture of small, thin-walled vein in papilla with extravasation of 
blood into interetitial tissue. X 800. B, hemorrhage in intersitital tissue beneath pelvic epi¬ 
thelium. X 500. 
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28, 1940 bccausB of dyspiiei cind hematuna He was Utei leadmitted to the 
ujologieal service on July 2, 1940 betause of be%eie unexplained hematuna 

On the medical adniisbion he ga\e a histoiy of lepeated attacks of dyspnea, 
oithopnea, ankle edema, cough, a eight loss, palpitation and ueakness of 3 
months’ duration He denied chillb and fcvei and gaxe no histoiy of iheumatio 
fevei He had ncvci noted hematuna piexiously Howevei, the complete dispen- 
faaiy history and cxammatiou b\ Di W Halsey Barker the day befoie admission 
lei ealed “red amber’’ unuc w Inch contained 30-40 lecl blood tells pei high po« er 
field uncentnfugcd A pait of Bi Baikci’s impiession leads as follons “The 
signs are characteristic of aoitic stenosis, nithout maiked widening of the aorta 
as observed at fluoioscopy Tins is piobably rheumatic in oiigin, although theie 
IS no history to substantiate it Theie is also mitral insufficiency and evidence of 
caidiac failure, which is chiefly asjmptomatic The stiikmg hematuna is puzzling 
This may bo the result of a lenal infaict Hephiitis seems unlikely with no casts 
present ’’ 

Physical examination revealed an oithopneic, undeinouiished Negio, who 
coughed frequently He had a fevei of 102 F, a pulse late of 106 pei minute, 
respiiatoty rate of 30 poi minute, and a blood piessuie of 08/70 mm Hg The 
lower lung fields vveie dull to peicussion The heait was enlaiged and the rhythm 
was lapid and regulai Theie was a haish sjstolic mmmui over the precoidium. 
Abdominal examination was not lemarkable The neuiologicol examination was 
noimal 

Lahovatoiy studios red blood cell count, 4 0 million per cu mm , hemoglobin 
12 gm per cent, white blood cell count 0400 pei ou mm , normal blood smeai, 
noima! platelet count, loteiic index fiom 5 to 7 5 No sicUing piepaiations were 
made The seiological test foi syphilis was positive The mine contained some al¬ 
bumin, a few white blood cells and many led blood cells The uiine was 1 plus 
positive foi urobilin on admission Duiing the whole admission the hematuna 
vaiied in seventy from 5 to mnunieiable red blood cells pei high power field 
even after the heart became well compensated On many occasions the urme 
was giossly bloody Theie weie no casts Uimecultuies weiesterile Sputum and 
urine cultures were negative foi tiibeiciilosis A chest x lay showed no ab- 
noimality othei than the enlaiged heait Intiavenous mograms showed func¬ 
tioning kidneys on each side with no sign of stone oi filling defect 

Treatment consisted of digitalis and lest He responded well The hematuria 
peisisted with exaceibation Because of this he was seen in mological consulta¬ 
tion Cystoscopy on Apii! 25 was not lemaikable except that a uiethial stiic- 
tuie was discovered A left letiogiade pyelogiam was noimal There was no 
demonstrable abnormality of the urinaiy tiact save for unexplained hematuria 

He was dischaiged aftei a month to be followed in the mological dispensaiy 
for the hematuna fiom May S to July 2, 1940 Cystoscopy was lepeated on June 
II Gloss blood was seen coming fiom the iightuieteial oiifice A nghtietiograde 
pyelogram was mterpieled as “stereo light pyelogiam shows an apparent filling 
defect in the lowei majoi calyx of the right kidney suggesting stiongly a clot 
non opaque stone or tumoi ’’ ’ 
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An attempt was made to control the right renal hematuria with x-ray therapy 
for aproximately 2 weeks without effect. 

On July 2, 1940 he was admitted to the Brady Urological Institute for ex¬ 
ploration of the right kidney to rule out tumor as the cause of bleeding. Exam¬ 
ination showed the cardiovascular system to be fairly well compensated. His 
heart was still enlarged. There was a forceful apical beat. The blood pressure 
was 75/50 mm.Hg. Abdominal examination was normal. The spleen was not 
felt. The lower pole of the right kidney seemed to be palpable to some observers. 
The blood hemoglobin wa 12 gm. per cent, and the urine on this second admis¬ 
sion was still grossly bloody, as it had been on every observation in the urolog¬ 
ical dispensary. 

The right kidney was explored on July 8, 1940, by Dr. Henry Harrill. In part, 
the operative note read as follows: “The kidney and ureter were mobilized and 
exposed. Palpation of the kidney, ureter and pelvis showed no thickening or other 
external evidence of tumor. An incision 1.5 cm. long was made in the renal pelvis. 
With retractors and a good light the inside of the pelvis was visualized very well. 
The papillae were seen in the upper and middle calyces, and they appeared to 
be perfectly normal except for congestion. The mucous membrane of the pelvis 
itself was also congested. Here and there were patches of excoriated hemorrhagic 
areas of variable size which bled easily on the least provocation. It was then 
quite certain that no tumor was present and that the probable sites of bleeding 
were the hemorrhagic areas seen in the pelvis. The pelvis was irrigated with one- 
half per cent silver nitrate and the kidney replaced in normal position.” 

On the day of operation the patient’s condition was good. A postoperative urine 
specimen contained no blood. Subsequently he developed dyspnea, rapid pulse, 
temperature of 102 F and rales at the left base. He was given intravenous fluids, 
and sulfathiazole was begun on the third post operative day. On the fourteenth 
postoperative day, without warning, his pulse suddenly became thready, weak 
and rapid. The temperature rose from normal to 103 F. He died shortly there¬ 
after, presumably in cardiac failure. His white blood cell count had remained 
normal during this period. 

Autopsy: The gross pathologic findings were: right pyelotomy; granular cal¬ 
culi (acetyl sulfathiazole) in the right renal pelvis; hemorrhagic pyelitis on the 
right; fused calcified aortic cusps with extreme stenosis and insufficiency; cardiac 
hypertrophy; chronic passive congestion of the viscera; and chronic cystitis. 

At no time during the hospitalization of this patient, or in the succeeding ini¬ 
tial pathologic examination, was the possibility of sickling phenomena mentioned. 
We were prompted by the experience with case 1, and our almost simultaneous 
observation of case 3, to review the slides of the old autopsy done 7 years before. 

Microscopic examination: typical sickle cell forms were found in the vessels 
of the spleen and kidneys (fig. 3). The spleen showed some of the pathologic 
changes which Rich (1938) has described as typical of sicklemia. The capsule was 
slightly thickened. The sinusoids were greatly congested; and pools of blood Avere 
observed in the pulp. 

Grossly the right kidney shoAved purplish discoloration of some of the papillae 
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of the pyramids, whicli appeared to be filled with blood. In the minor calyces 
and the pelvis were small accumulations of hard, yellow granules of sulfathiazole. 
The pelvic mucosa e.xhibitcd numerous hemorrhagic points, which were con¬ 
fluent in some areas. Micioscopically, the glomeruli of the kidney were essen¬ 
tially normal. The tubules exhibited brown granular pigment in some of the 
epithelial cells. 

This pigment gave the Prussian blue reaction for iron. The interstitial tissue 
showed some ateas of recent and organized hemorrhage, particularly near the 
papillae. Some of the papillae showed many areas of marked engorgement of 
small blood vessels. Some of these were very close to the mucosal surface and 



Fig. 3. Case 2. Sickled cells in dilated pciitubular venous sinus. X SOO 


were filled with sickle cells (figs. 4 and 5). The left, non-bleeding Iddney showed 
some of the same engorgement of vessels, piesumably due to passive congestion. 
The changes were not as great as on the right side however. 

It is evident from the histoiy that the patient had intermittent, gross hema¬ 
turia for at least 3 month befoie he died. He was given sulfathiazole only from 
the third to the fourteenth postoperative day and had been bleeding from his 
right Iddney long before this. We believe that the sulfathiazole crystals found 
in the light renal pelvis at autopsy did not contribute to the hematuria. After 
careful examination of the kidney, we felt that thehypeiemic aieas in the papil¬ 
lae, as described above, were the only possible sources of bleeding demonstrable 
in these sections. 

At the time these 2 cases came to our attention, case 3 with a strikingly com- 
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parable history was being followed by one of us in the Johns Hopkins Hospital. 

Case 3. C. W. (J.H.H. No. A47300), an 11 year old Negro, was admitted to the 
Harriet Lane Home b 3 " Dr. Franlc W. Kibbe for the first time on April 2, 1946 
^^ith the chief complaint of bloodj’' urine. Familj^ and past history were non- 



Fig. 4. Case 2. Dilated veins in p.apilla. X 50 



Fig 5 Case 2 Detail of dilated veins in papilla near pelvic epithelium. Note destruction 
of vascular walls in some areas. X 500 

contributory. In the Spring of 1945 the child was struck in the left flank by a 
baseball. Following this he had the first episode of bloody urine, which lasted 
about a week. From then until April 1946 at least one other attack of painless 
hematuria occun’ed without any trauma. The attack which led to admission was 
without history of trauma or pain. Bloody urine was noted by both the mother 
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and the patient The family physician piesciibed “some pills” When the 
hematiiiia did not deal up, the child was brought to the hospital where he was 
admitted Thepaients denied my histoiyof throat infection, swelling, swelling 
of the legs, shortness of bieatli, joint pains, or nosebleeds m the patient No 
medication had been taken befoie the bleeding started 

Physical examination leiealed an appaientlj normal though unusually pale 
child Theie was no jaundice The spleen was not felt There was no evidence 
of hemoiihage oi petediiae in the skin Theie was a modeiate phimosis The 
lest of the examination was not lemaikable 

Laboiatoij studies led blood cell count, 3 9 million pei cu mm , hemoglobin, 
10 2 gm per cent, normal blood smeai, noimal platelet count, icteiic index 
not done, wet sickling prepaiation, 3 his, occasional sickling, and 7 hours 
95 per cent sickling Uiine giossly bloody m three glasses, microscopic no 
casts and only a rare white blood cell, but loaded w ith red blood cells, specific 
gravity, 1 024, pH, G 0, albumen, 3 plus, sugai, 0, urobilin, 0 ITime cultures 
were steiile The dilution—coneentiation test, phenolsnlphonphthalein test, 
blood nonprotein nitiogen, total blood pioteins, and the serum albumin globulin 
ratio were all normal The seiological test foi syphilis was negative 
When ho was seen in uiological consultation, caiefiil studies weie all noimal 
These included two intiatenous urogiams and cystoscopy at a time when he 
was not bleeding A few days latei, w hen his uime w as found to be grossly bloody, 
cystoscopy was repeated On this occasion dark, bloody mine was seen spuitmg 
from the left uieteial orifice Cleai uiine spuited fiom the light uieteral orifice 
A left retrogiade pyelogiam appealed normal 
The blood hemoglobin diopped to 5 7 gm pei cent on May 8 He was treated 
conservatively with bed rest, iron and large doses of vitamin C Gradually the 
gross hematuiia subsided At the time of dischaige on May 15, 1946 there were 
only laie led blood cells to be found in the microscopic examination of the urine 
The blood hemoglobin at the time of discharge was only 8 gm pei cent 
On January 7, 1948 he was again seen m uiological consultation because of 
a recurrence of hematuiia The history and findings weie almost exactly the 
same as they had been m April and May of 1946 The pievious studies weie 
repeated All were normal save the observation of gross bleeding from the left 
ureteral orifice The bloody uiine collected fiom the left side by ureteral cathetei 
showed many, bizarie sickle cell forms Uime culture studies, including those 
for tuberculosis, were again negative The mtiavenous and left retiograde 
pyelogiams were again noimal His hemoglobin at this time was 13 5 gm per 
cent No icteiic index was lepoited, but there was no exidence of jaundice The 
child gamed 6 pounds m the past jeai and appealed m good health, except for 
his complaint 

Conservative tieatment was again elected When last seen on January 15, 
the mine was micioscopically clear and negative, and he had no further com¬ 
plaints He IS to be followed with intravenous urograms eveiy 6 months foi two 
more years 

With the experience gamed fiom the fiist 3 cases and the one to follow the 
case IS classified as “hematuria (left lenal) of unexplained etiology, co existing 
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with the sickle cell trait.” The time interval since the onset (1945) and the nega¬ 
tive urograms seem to preclude the common and usually recognized causes of 
hematuria. The unilateral character of the disease rules out the common nephri- 
tides. We believe that the patient will most certainly best be treated conserva¬ 
tively and that there is some connection between his hematuria and his sicklemia. 

The fourth case we found as a direct consequence of our knowledge of the 
first three and a search through the hospital records for gross hematuria asso¬ 
ciated with sickling. Dr. Douglas Carroll of the Department of Medicine called 
this one to our attention as he Avas reAuewing the cases of sickle cell anemia for 
other purposes. This is the most interesting of all these cases, as she has been 
folloAA'ed constantly in the Johns Jlopkins Hospital since her birth here in 1924. 
Her records are voluminous. She Avas studied in Dr. M. M. Wintrobe’s Hema¬ 
tology Clinic from 1938 to 1944, and she is the only one of these patients upon 
whom hematology studies are adequate enough to justifj'' the unquestionable 
diagnosis of sickle cell anemia—as opposed to the sickling trait alone without 
the usual stigmata of the anemia. 

Case 4- D-S. (J.H.H No 127304) Avas a 23 j’^ear old Negress who was admitted 
to the hospital for the fourteenth time in December 1947. Six of the fourteen 
admissions had been because of hematuria in some degree. She had been known 
to have siclde cell anemia since 1928. 

Prominent in her history are the complaints of severe and recurrent epistaxis 
and “cystitis.” She first suffered Avith cystitis in October 1929, at AA'hich time 
Avhite cells but no red cells Avere found in her urine. At the time of a surgical 
admission for appendectomy in July 1938, her urine Avas said to be normal. 
In July 1944 Avhen she Avas treated for primary syphilis Avith penicillin, her 
urine Avas “negative.” lioAvever, she Avas seen in the gynecological out-patient 
department in August of 1944 because of hematuria. This Avas thought to be 
caused by “hemorrhagic cystitis,” but the cystoscopic note describes an essen¬ 
tially normal bladder. This Avas the first record of many episodes of prolonged 
seA’’ere hematuria. 

The notes in her history concerning her almost uncontrollable epistaxis are 
impressive. The first severe episode AA'as in 1937. Since that time she has been 
seen by the nose and throat staff tAvo or three times a year for intractable nose¬ 
bleeds. These have been ahvays more than usually difficult to control. Some 
obseiwers described “ulcerated areas” in the nasal mucosa. The repeated severe 
nosebleeds Avere never correlated Avith her sickling disease, although Wintrobe 
(1946) specifically states that epistaxis is a frequent complaint in sicklemia. 

In the Hematology Clinic the case Avas considered to be a typical example 
of sickle cell disease. She had a chronically Ioav hemoglobin and red blood cell 
count, Avith marked sickling, all subject to considerable Amriations. Her red 
blood cell count Avas 3.3 million per cu. mm., and her blood hemoglobin Avas 
8.4 gm. per cent. The icteric index varied from 5 to 20 Avhen she Avas in crisis. 
Blood bilirubin Avas 1.8 mg. per cent total Avith a direct of 0.8 mg. per cent. 
Her urine Avas negative for urobilin on several occasions. X-rays of her bones 
shoAved some changes in density but no deformity typical of sickle cell disease. 
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Her mother and brother were found to have the sickle trait without anemia. 
Other members of the family did not have it. 

She was admitted to the obstetrical service in January 1945, because of 
“vaginal” hemorrhage. It was thought that this bleeding was related to her 
first pregnancy'at that time. Careful obstetrical examination failed to reveal 
any cervical bleeding. One urine specimen was reported as negative. (In light 
of subsequent developments, one wonders if the “vaginal” bleeding was not 
coming from her urinary tract.) She was again admitted the next month with 
the same complaint of “vaginal bleeding.” In addition she suffered from tender¬ 
ness in the left costovertebral angle and pain radiating to her pubis. She also 
had joint pain at this time. A thorough study revealed that the bleeding orig¬ 
inated in the urinary and not the genital tract. The sterile urine was grossly 
bloody and filled \nth clots. After 5 days, gross hematuria subsided. Air cystos¬ 
copy disclosed no source of the bleeding. Because of suggestive left ureteral 
colic, x-rays were made but showed no stones. She had pains in the arm, leg 
and joints, which were attributed to an exacerbation of her siclde cell anemia. 
Treatment was administration of transfusions and vitamin K. 

In March 1945, she was delivered of a healthy male child. Three days postpar¬ 
tum she complained of severe bilateral lower quadrant pain. Two days later 
her urine contained 10-15 red blood cells per high power field. 

She was next seen in the accident room in June 1940 when she complained 
of pains in the right side. There was extreme abdominal tenderness. It was 
thought that she might have either an ectopic pregnancy or an ureteral calculus. 
X-ray revealed no sign of stone. She returned for a second time in July, with 
the complaint of gross hematuria and passage of blood clots. The impression 
of the examiner was “sickle cell anemia crisis; ? hemorrhagic cystitis.” When 
she was seen the next day in the gynecological out patient clinic, she had severe 
right lower quadrant pain, nausea and vomiting. Her blood hemoglobin was 
7.5 gm. per cent. A sickling preparation showed “4 plus” sickling. Urine culture 
showed Aerobacter aerogenes. Differential plicnolsulphonphthalein test showed 
some decrease of function on the right side. Studies for tuberculosis were nega¬ 
tive. A right retrograde pyelogram was “normal.” 

It was at this time that we became interested in her case. She refused to come 
into the hospital for study, however, until January 1947, when she had another 
extremely painful episode almost e,\actly like the above and was admitted 
by way of the accident room. 

One of us was fortunate enough to see her at this time, when she was acutely 
ill. We were impressed with the findings which seemed closely to parallel the 
preceding three cases. She was in gieat pain and presented the typical picture 
of right ureteral colic. The impression was that she was bleeding from her right 
kidney and that the passage of blood clots was causing the symptoms. An intra¬ 
venous urogram was not remarkable e.xcept for some filling defects in the right 
renal pelvis, suggestive of clots. Immediate water cystoscopy revealed a bladder 
filled' with clots and dark, bloody urine. After thorough washing, the bladder 
appeared normal except that dark, bloody urine and a few clots were seen to 
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■spurt from the right ureteral orifice. The urine from the left side was clear. 
A No. 6 ureteral catheter was passed to the right renal pelvis and drained red, 
bloody urine. Her pain was relieved. A right retrograde pyelogram showed 
the previously noted radio-lucent areas even better outlined. They were most 
certainly blood clots. After a rather stormy course and persistent hematuria 
for three or four days, she improved and was discharged. 

She was re-admitted in April, and again in May 1947, with almost exactly 
the same story as that outlined above. The concensus was that the source of 
the hematuria was definitely the right kidney, that the underlying cause was 
neither neoplastic, acid fast nor stone and, hence, that she should not be treated 
surgically. None of the observers had previously considered sickle cell anemia 
as a cause for recurrent hematuria of unexplained origin, and none could remem¬ 
ber a similar case associated with sickling. 

She is now pregnant for the second time and has been admitted to the ob¬ 
stetrical service in October and December 1947 with pyelitis of pregnancy. 
Her urine on both of these occasions showed red blood cells varying from “a 
few” to “too numerous to count” in addition to an Aerobacter aerogenes infec¬ 
tion. She was last seen in the obstetrical dispensary on Feb. 5,1948 with the com¬ 
plaint of recurrence of her severe, intractable nosebleeds and was referred to 
the nose and throat dispensary for palliative treatment.^ 

At the suggestion of Dr. Arnold Rich of the Department of Pathology, we 
undertook to review the histories of unexplained hematuria in Negroes in The 
Johns Hopkins Hospital from 1938 to 1947. The results were interesting and 
seem further to suggest some connection between hematuria and the sickle 
cell trait. 

There were 8G cases of undiagnosed hematuria in Negroes in this period. 
A careful study of these histories however, showed that 67 of these had other 
associated disease or abnormality of their urogenital tracts such as severe in¬ 
fection, papillomata, urethral caruncle, renal cysts, hydronephrosis etc. which 
may have accounted for their hematuria. We thus excluded these cases as we 
were looking for those cases with otherwise “normal” urinary tracts, who had 
unexplained bleeding. 

We finally ended our study of the histories with 19 cases of severe, gross, 
sometimes intermittent and recurrent hematuria in Negroes with apparently 
normal urogenital tracts. Many of these had been followed for a number of 
years. We believed that some of these 19 patients might fall into the same 
group as those already described. Of these cases, 0 had the sickling trait (cases 
2 to 7 of this study). Two had no sickling. The other eleven had never been 
studied for sickling. A study of their histories, where such complaints as vague 
joint and abdominal pains and malaise are frequent, and where there are several 
cases of rather severe anemia makes us feel that more careful follow-up may 
uncover still others with sickle cell disease. 

® A recent review of the patient’s chart indicates that she was admitted to the medical 
and obstetrical services at term, and in sickle cell crisis, in March 19-iS. She had intermit¬ 
tent, severe hematuria at this time. On March 31, 1948 she was delivered of a stillborn 
child. Recovery was satisfactory. 



JIEMATUMA AND SICKMI CEUj DISEASE 


91 


Three of these cases discovered in the review of tlie histories are abstracted 
briefly below. Wo have not followed them ourselves, and the notes on the his¬ 
tories are not elear as to whether the hematuria was as dramatically unilateral, 
severe, recurrent and une.vplained as the preceding cases. 

Case 5. T. H. (J. H. H. No. 143079), a 44 year old Negress, with a history 
of 3 episodes of gross hematuria between 1937 and 1941 was last seen in the 
gynecological cystoscopy clinic in September 1941. All three episodes were 
associated with right flank pain. The first two occurred during pregnancies, 
and the last was ten days post partum. Intravenous urograms were normal. 
A cystoscopy and retrograde pyelogram at the time of her last visit when she 
was not bleeding w'ere not remarkable. She has been seen numerous times 
since then in the medical and orthopedic clinics with the complaints of vague 
chest and joint pains. There has been no recurrence of the hematuria according 
to the record. Her blood has never shown an anemia. The blood platelets were 
“normal” on several occasions. Her icteric index has varied between 6 and S. 

On one occasion in October 1939 one of the surgical house officers ordered 
a blood sickling preparation because of an indolent shin ulcer. This preparation 
was reported as showing 35 per cent sideling in 24 hours, establislung the pres¬ 
ence of the “trait” without the anemia. 

Case 6. J. S. (J. H. H. No. 124139), a 34 year old Negro, was admitted to the 
Brady Urological Institute where he was studied from Juno 15 to July 1, 1939 
because of "essential” hematuria of approximately 6 weeks duration. One cysto- 
scopic note indicates that the examiner thought he Siiw blood coming from 
both ureteral orifices. At a later examination blood was seen coming only from 
the left. His blood hemoglobin varied from 11 to 12 gm. per cent at that time. 
His platelet count was 234,000, and the icteric index was 3-5. Urograms wore 
negative. As he was considered to be a case of unexplained hematuria, ho was 
treated by Dr. Carl Burkland, who included him in his series of “essential” 
hematurias successfully treated with vitamin C. There is no record of any re¬ 
currence of his hematuria either then or on later visits. 

He returned to the medical dispensary in June 1945 with the complaint of 
severe, persistent nosebleeds. Dr. Giles Filley, w'ho saw him, made the presump¬ 
tive diagnosis of sickle cell disease and ordered a thorough blood study. This 
revealed beginning sickling in 4 hours and complete sickling in 19 hours. His 
blood hemoglobin at this time was only 7.0 gm. per cent, and the ieteric index 
was 6. On the basis of the characteristics of the sickling preparation ho was 
considered to have the trait but not sickle cell anemia. 

Case 7. A. B. (J. H. H. No. 150235) a 41 year old Negress, was last seen in 
this hospital in 1938 after she had been admitted to the gynecological service 
for 3 weeks for a hysterectomy and salpingectomy because of o.xcossivo vaginal 
bleeding. Her blood hemoglobin on admission was only 40 per cent of normal. 
There are no records of platelet counts, icteric index, or sickling preparations. 
On the fourth post operative day slie had one severe episode of gross hematuria 
(catheterized urine), which slowly subsided in 3-4 days. She was followed briefly 
in two postoperative dispensary visits where the note states “no more hema- 
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turia.” No attempt was made to investigate the cause of this episode of hema¬ 
turia. It may have been related to the trauma of the operation; though this 
seems unlikely as it did not occur until the fourth post operative day. 

The pathological sections in her case (Gyn. Path. No. 47316) showed: endo¬ 
metritis, chronic; myomata uteri; salpingitis, chronic; and follicular cyst of 
right ovary. When we became interested in her case, we reviewed the sections 
and were not surprised to find numerous sickle cells in the vessels of the uterus 
and ovary. Presumably she had the sickle cell trait. She had a profound anemia, 
and it is not known whether this was due to sickle anemia or to her prolonged 
vaginal bleeding. 

DISCUSSION 

Four cases of “idiopathic” unilateral renal hematuria occurring intermittently 
in Negroes with the blood sickling trait are presented. None of the commonly 
recognized causes of hematuria could be found in any of these cases, although 
the bleeding kidney was examined pathologically in two of the cases, and the 
other two were the subjects of careful clinical studies and observation as out¬ 
patients for 3 and 3i years, respectively. Three further cases, %vith “essential” 
hematuria and the blood sideling trait co-existent, though unrecognized, are 
added from a study of the hospital records of unexplained hematuria in Negroes. 

With the exception of the recent article of Abel and Brown (1948), we have 
been unable to find any reference in the literature concerning the coincidence 
of hematuria and sickle cell disease. This may be due to the rarity of such cases, 
or it may be that the possible significance of such a relationship has not been 
appreciated. This seems more likely to us in view of the fact that after seeing 
our cases one and three we were able to “rediscover” the other cases, which 
seem to fall so readily into the same category. 

The second case presented a major clinical problem in the diagnosis of the 
cause of his hematuria, but the co-existence of the sickling trait was never sus¬ 
pected either during life or following autopsy until we were prompted by this 
study to review the autopsy slides. 

The last three cases (Nos. 5, 6 and 7) gleaned from the hospital records of 
cases we have’ not seen personally, do not necessarily fall into the same group 
as the first 4 cases. In these, the hematuria, though unexplained, was not so severe 
or so prolonged and intermittent as those of the first 4 cases. Neither was it 
determined whether or not the bleeding was imilateral. However, the sickling 
trait was demonstrated in those cases, apparently as an incidental finding long 
after the hematuria was observed in cases 5 and 6, and as a result of our study 
of the pathological sections in case 7. The clinical records on the other 3 patients 
(Cases 1, 3 and 4) are filled with observations on blood sickling and the unex¬ 
plained hematuria, and in case 4 the history of severe and frequent epistaxis 
is a very prominent part of the record. Yet the possible significance of the 
relationship between the blood sickling and the “renal epistaxis” in these patients 
was apparently not considered until we began this study. 

The coincidence of “essential” hematuria and blood sickling in these Negroes 
raises the question of a causal relationship. There are not enough observations 



HEMATURIA AND SICKLE CELL DISEASE 


93 


to make a statistical analysis, and it is impossible to say how often sickling might 
be associated with “essential” renal hematuria on a basis of chance. Wintrobe 
(1946) quotes the figure of 7.3 per cent incidence of the sickling trait in a series 
of 8453 Negroes (from the study of Diggs et al. 1933-1934). There are no figures 
available as to the incidence of unexplained hematuria in negroes but it is 
likely less than the incidence of the sickling trait. 

Hinman (1935) says: "So-called ‘essential hematuria’ is not an entity and such 
idiopathic cases today most often are recognized as being caused by chronic 
unilateral or bilateral glomerulonephritis, arteriosclerotic nephritis, chronic pas¬ 
sive congestion of the kidney, varices of the renal papillae (MacGowan), lead 
poisoning (Ockerblad), renal infarction and embolism, and causes outside the 
the urinary tract. Levy (1922), in a very thorough clinical study, found that the 
majority of these cases of bleeding for which no local cause could be found 
occurred in the fourth decade. This is the period when vascular changes might 
well account for many cases.” It is noteworthy that our first 4 cases are in young 
patients and that the hematuria is gross, intermittent, severe, and unilateral 
and that in none of them were casts found in the urine. Busby and Anderson 
(1948) in reviewing 11 patients (with 12 pregnancies) at the Johns Hopkins 
Hospital, where pregnancy was associated with sickle cell anemia, found micro¬ 
scopic hematuria in two cases and gross hematuria in one case (D. S., our case 
4). Dr. Franlc G. MacMurray (1948) of the Department of Pathology has re¬ 
viewed 82 cases of sickle cell anemia admitted to the medical and pediatric 
services. He has kindly given us his figures on the urinary findings, and they re¬ 
veal that ten of these patients had microscopic hematuria ranging from a few 
to as many as 20 red cells per high power field at some time during their many 
admissions. Many of these findings may best be explained on the basis of the 
not infrequent glomerulonephritis and pyelitis associated with these cases. 
It is interesting however that the urinary findings were not constant during suc¬ 
cessive admissions or even in successive urine examinations during the same 
admission. One of the most striking of these cases when considered in relation 
to our 4 cases is that of E. A. (J.H.H. No. 155382) who had consistently negative 
urine examinations until the time of a severe "crisis” with cerebral manifesta¬ 
tions and convulsions when showers of red blood cells, 5-10 per high power field, 
began to appear in his urine for a brief time. He is not included in our series 
because the bleeding was microscopic rather than gross, but there seems little 
doubt that the episode of bleeding in his case was related to the severe nature 
of the crisis of his disease, possibly by renal infarctions. 

A consideration of the pathology of sicklemia is helpful in trying to explain 
the presence of hematuria in these cases. There is a marked tendency to infarc¬ 
tion in this disease, and thrombus formation and infarction are most commonly 
seen in the spleen, lungs and kidneys. Diggs and Ching (1934) have suggested 
that these processes are probably due to "interlocking of elongated and spiked 
cells which are more hindered in transit through narrowed spaces than normal 
cells.” Clinically there are many manifestations of infarction. Getzoff (1942) 
has discussed priapism in association with the disease. Connell (1942) has written 
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of the neurological signs, and Zimmerman and Barnett (1944) and Yater and 
Mollari (1931), Bauer (1940), and Bauer and Fisher (1943) have described 
infarction of the kidney, acute glomerulitis, tubular necrosis, and bilateral 
massive necrosis as observed at autopsy. We have not been able to find any 
mention of red cells in the urine in reports of these cases, but believe that he¬ 
maturia must have occurred, considering the lesions described, and such ante 
mortem diagnoses as acute nephritis and glomerulonephritis. 

We believe that it can be concluded that sicklemia may cause hematuria 
through production of renal infarctions. Conversely, sicklemia should be con¬ 
sidered as a possible cause of hematuria which is unexplained in terms of the 
more common causes of bleeding in Negroes. 

Infarctions were not found to explain the renal bleeding, however, in our 2 
cases from which the kidneys were available for pathological examination. 
Some other explanation must be found, 

It is certain that there was no acceptable gross evidence of the cause for 
hematuria, although the barely perceptible hemorrhagic changes in the mucosa 
should be considered. The possibility of bleeding secondary to altered function 
and permeability of the capillary walls cannot be ruled out, although if this 
were the case other purpuric manifestations would be expected. There were 
none in our cases. According to Wintrobe (1946) epistaxis is frequently observed 
in sickle cell anemia, but purpura has not been reported. 

There were microscopic changes in the small capillaries of the two kidneys 
which we were able to examine. These may have been due to irritation and in¬ 
flammation secondary to repeated ureteral catheterization or they may have 
been the direct cause of hematuria. We believe that there is reason to consider 
the latter possibility. 

Numerous cases of “essential hematuria” have been described in which similar 
capillary changes were evidently the cause of the bleeding. Cabot (1909) re¬ 
viewed six such cases previously reported by Fenwick, and added another. 
Stephens (1922) described a case of “essential hematuria,” very similar to our 
cases and occurring in a 28 year old Negro with a history of hematuria for 5 
weeks. At right nephrectomy fine hemorrhagic spots involving many of the 
papillae were observed as well as a few dilated veins. On microscopic examination 
there were dilated veins and small hemorrhages into the substance of the papil¬ 
lae and free blood in some of the tubules. Priestley and Wilbur (1934) reviewed 
the clinical records of 100 cases of essential hematuria and the histology of the 
Iridneys from 10 such cases. Of the microscopic studies they wrote: “In every 
instance changes were noted in the tips of the papillae, in the angle formed 
by the papilla and pelvis, or in the submucosa of the nearby pelvic tissue... .In 
practically every instance dilated blood vessels could be demonstrated in the 
tip of the papillae or beneath the surrounding epithelium. Most of the dilated 
vessels were thin walled venules or capillaries, either filled with blood or empty. 
Hemorrhage into the surrounding interstitial tissue was often associated... .The 
complexity of these veins, their relative dilatation and thin walls, and their 
close relation to the epithelium of the pelvis in these cases serve as an excellent 
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basis for bleeding into the pelvis.” They mention a similar group of 5 cases 
described by Wheeler in 1930. Webb-Johnson and Wanvick (1941), studying 
lesions of the renal papillae, concluded that microscopic changes in the capil¬ 
laries may often be the cause of severe “essential hematuria.” Bobbit et al. 
(1944) included vascular changes in their classification of minimal changes 
responsible for so called "essential” hematuria. They described 2 cases with 
small capillary varices in the renal papillae which had evidently been responsible 
for massive hematuria. Thus many authors have agreed that pathology in the 
capillaries of the renal papillae may cause marked hematuria. They have been 
at a loss, however, to e.\plain these vascular changes. Speculation concerning 
the etiology of the vascular lesions in the cases from the literature reviewed 
above is fruitless. We believe, however, that the minute thrombi arising from 
the conglutination of siclcle cells could account for the capillary damage ob¬ 
served in the cases we have described. If this is the explanation, the pathogenesis 
could be as follows: minute intracapillary thromboses in some renal vessels 
due to the siclde cells (a process common elsewhere in the body in this disease), 
subsequent vascular stasis with damage to the capillary walls, and leakage of 
blood through these damaged walls into the collecting tubules, papillae and 
pelvis. 

The fact, emphasized by Bauer (1940), that patients with unrecognized 
sicklemia are poor sugical risks makes the problem even more pointed. In case 
1 nephrectomy was necessary because of the severity of the bleeding. Case 2 
probably would not have died when he did if he had not been explored. Cases 
3 and 4, we are following conservatively in the belief that any operative pro¬ 
cedure would be a real disservice to them. It would, of course, be a great error 
to make the presumptive diagnosis of “hematuria associated with sicldemia” 
and to miss any of the commoner and more lethal causes of hematuria. We 
believe however, that cases of unilateral “renal epistaxis” in Negroes with 
othenvise “normal” urinary tracts should be studied for sickle cell disease. 

If the diagnosis of sicklemia can be made in such a case, it should serve as an 
added factor to weigh in the often difficult decision concerning the advisability 
of operation. In doubtful cases, where neoplasm cannot be ruled out or where 
the hematuria is excessive, exploration and/or nephrectomy must still be the 
treatment of choice. The surgical parallel of this situation exists when the 
patient with known sickle cell anemia develops an acute abdomen which may 
be related to the sickle cell disease. In the face of the possibility of more severe 
disease, operation is almost always indicated. However, where these conditions 
do not exist, it may be to the best interests of the patient to temporize. In any 
event it is important to be forwamed concerning the existence of blood sickling 
and anemia in a contemplated operative risk. Careful blood studies in Negroes 
(as indeed in all patients) with unexplained hematuria should be mandatory. 

SUAIMARY 

Four cases of “une.xplained” gross, unilateral, renal hematuria in Negroes 
with the blood sickling trait are presented. Three additional cases, which were 
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not SO carefully studied, but which may be similar are briefly summarized and 
discussed. A table is included, summarizing the chief findings in these cases. 

The pathology of sickle cell anemia is reviewed in an attempt to explain 
the hematuria on the basis of sicklemia. 

Some of the literature on “essential” hematuria and on sickle cell anemia 
is discussed in a further attempted explanation. 

The implications concerning these cases of hematuria and sicklemia are 
discussed. 


CONCLUSIONS 

Unexplained hematuria may co-exist with the blood sickling trait in Negroes. 
Kidneys of patients with “essential” hematuria usually show microscopic vas¬ 
cular changes in the papillae. 

In the microscopic examination of the kidneys available in two of our cases 
there were vascular changes in the papillae. 

These changes could be due to the effects of sicklemia, as described elsewhere 
in the body. 

Some cases of unexplained gross hematuria in Negroes with the blood sickling 
trait may be related to the sickle cell trait. 

Careful blood studies and sickle cell preparations should be made on the blood 
of Negroes with unexplained gross hematuria. 

Johns Hopkins Hospital, Baltimore 6, Md. (W. E. G.) 

University of California Hospital, San Francisco, Calif. {E. F. A.) 

34 Seventh SL, N, E., Atlanta 5, Ga. (J. H. S.) 
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An unusual retrograde pyelogram showed a constant defect at the outer por¬ 
tion of the middle calyx of the right kidney. One branch of the calyx showed an 
abnormality of position in that it lay in a plane at right angles to the other caly¬ 
ces. The dye was seen to surround peripherally a space occupying substance of 
homogeneous nature which extended outward from the region of the middle 
calyx, thus indicating a communication of the substance with the calyx. This 
was interpreted to be blood clot, tumor tissue, or inspissated pus in an abscess 
cavity. It was thought strongly probable that the wall of the calyx had been 
destroyed (fig. 1). 

On November 11, 1948, under general anesthesia, the right kidney was ex¬ 
plored through a flank incision. Projecting above the kidney surface, near its 
lower pole, was an irregular and lobulated tumor about two centimeters in diam¬ 
eter. Apparently the mass was contained within the renal capsule. Palpation 
of the renal pelvis revealed it to be partially filled with a soft mass. The kidney 
and proximal 3 inches of the ureter were removed and the patient had an un¬ 
eventful convalescence (fig. 2). 

The pathologist reported a nodule 3i by 21 cm. on the surface near the lower 
pole of the kidney which had invaded the capsule and had extended through the 
substance of the kidney into the pelvis. On section, in the center of the kidney a 
superior minor calyx was found filled with soft, white, partially necrotic tumor 
tissue which had protruded into the pelvis. Microscopic e.xamination revealed 
a new growth poorly circumscribed by a thin fibrous stroma and lined by cuboi- 
dal and columnar cells resembling tubules. The nuclei of the cells were hyper- 
chromatic but mitotic figures were rare. The cytoplasm of the cells stained 
poorly and appeared granular. The remainder of the kidney parenchyma was 
normal. The diagnosis was papillary adenocarcinoma, granular cell type (fig. 3). 

SUMMARY 

A case of papillary adenocarcinoma of the kidney has been reported because 
of the unusual x-ray findings after retrograde pyelography in view of a previous 
normal intravenous urogram. 
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lODNEY FUNCTION IN PATIENTS WITH PARAPLEGIA^ 

GENE W. ROGEES and ERNEST BORS 

From the Paraplegic Service, Birmingham Veterane Administration Hospital, Van Nwjs, Calif 

The purpose of this investigation was to obtain information on some aspects 
of renal function of the paraplegic patient. Urinary tract infection and persistent 
alkalinity of the urine caused by urea splitting organisms are common. Persist¬ 
ence of this alkalinity, in spite of acid ash diet or occasionally even acidifying 
agents and inability to concentrate, as observed on a previous scout study, sug¬ 
gested a disturbed function of the tubular apparatus. Therefore, two test s were 
chosen. Phenolsulfonphthalein was used to test tubular excretion (Hanner 
and Whipple; Marshall and Vickers; Smith) whereas the dilution-concentration 
test served to evaluate tubular reabsorption (Chapman). Nonprotein nitrogen 
determinations were added routinely. 

The investigated group consisted of patients with traumatic cord lesions, 
resulting either from bullet or shell fragment wounds or fractures of the spine, 
caused by accidents, and a few cases of non-traumatic myelopathy. All patients 
kept bedrest for the duration of the tests. 

dilution: concentration 

The patients kept fating 12 hours prior to test and wore an indwelling cathe¬ 
ter in order to prevent errors due to residual urine. In the period preceding the 
test the patients were on a routine intake of 3,000-4,000 cc. of fluid per day in 
order to prevent dehydration. 1,000 cc of water were ingested over a 10 minute 
period at 8 a.m. while the bladder was completely emptied and this specimen dis¬ 
carded. Urine specimens were collected at 9 a.m., 10 a.m., 11 a.m. and 12 noon. 
At noon a dry lunch was offered, consisting of boiled meat, boiled potatoes and 
bread. Thereafter specimens were collected at 2 p.m., 4 p.m. and 6 p.m. Then 
a dry dinner, the same as lunch, was allowed and urine collected at 8 p.m. and 
7 a.m. of the following day. Immediately following each collection the quantity 
and specific gravity of the urine were determined. 

PHENOLSULFONPHTHALEIN 

The patients fasted 12 hours prior to the test and wore an indwelling catheter. 
At 7:30 a.m. 600 cc of water were ingested at 7:45 a.m. the bladder was emptied, 
and at 8 a.m. 1 cc of phenolsulfonphthalein (calculated to deliver 0.6 mg. of the 
dye) was injected intravenously. 20 mg. of sodium bicarbonate were added into 
the drainage bottle. Four specimens were collected at J hour intervals and the 
first appearance of the dye was recorded. The specimens were immediately 
analyzed by the usual method for the percentage of the phenolred. 

1 Published with permission of the Chief Medical Director, Department of Medicine and 
Surgery, Veterans Administration, who assumes no responsibility for the opinions e.x- 
pressed or conclusions drawn by the authors. 
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The results were divided into four groups: 

1) High concentration and low dilution (specific gravity above 1025 and be¬ 
low 1005 respectively) 

2) Low concentration and low dilution (specific gravity below 1025 and below 
1005 respectively) 

3) Low concentration and high dilution (specific gravity below 1025 and 
above 1005 respectively) 

4) High concentration and high dilution (specific gravity above 1025 and 
above 1005 respectively) 

The phonoisulfonphthalein evcretion in these four groups is shown in table 1. 

Among the 70 patients tested, 33 (47.14 per cent) were in group 1 with a 
normal range of concentration and dilution. The average e.vcretion of phenolred 
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for this group was GO per cent. Of the 33 patients in group 1, 13 (39.39 per cent) 
had a dye excretion within normal limits. 

Thirty-three (47.14 per cent) of the 70 patients belonged to group 2 with a 
low concentration and low dilution. Their average phenolsulfonphthalein 
e.xcretion was 49 per cent and only 'two (G.06 per cent) reached a normal phe¬ 
nolsulfonphthalein value. 

Only four patients (5.72 per cent) of the 70 tested appeared in group 3 with 
low concentration and high dilution. The phenolsulfonphthalein excretion 
averaged 57 per cent and none of these four patients reached a normal value of 
dye elimination. 

The nonprotein nitrogen determinations were within normal limits in all of 
the 70 patients. 

DISCUSSION 

Volhard s concentration-dilution test lends itself to examine one function of 
the tubules, namely reabsoiption, as ft is known that approximately 99 per cent 
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(Best and Taylor) of the excreted fluid is reabsorbed by the tubules. Under nor¬ 
mal conditions the specific gravity of urine is inversely proportional to the 
volume. The fluid eliminated during the test should almost equal the ingested 
amount within the first 4 hours, with dilution to 1005. Thereafter gradual 
concentration should occur to a minimum of 1025 with a decreasing output. 

In analyzing the results of the urinary output during the 4 hour period the 
following points were noted; The average maximum output was reached within 
2 to 3 hours. Five cases showed an excretion of more than 1500 cc. Two of these 
cases fell into group 2 with presumably decreased tubular function. Eleven cases 
revealed an excretion of less than 500 cc with 6 cases falling into group 2 and the 
remaining 5 cases into group 1, This observation is hard to explain inasmuch as 
all patients were on adequate fluid intake prior to the test. All 6 cases with re¬ 
duced excretion in group 2 had persistent albuminuria, which might indicate 
glomerular damage. Interpretation of this failure of urine dilution is at present 
impossible. Loss of glomerular surface or circulatory insufficiency are possible 
mechanisms. 

Four cases in group 3 revealed an unphysiologic diluting and concentrating 
power, with likely damage to glomeruli and tubules. 

In evaluating the concentration portion of the test it was found that out of a 
total of 70 patients 37 (52.85 per cent) achieved a concentration of less than 
1025. Of these 37 patients, 33 had a normal dilution. These cases are considered 
in the discussion of correlation between the amount of dysfimction and the 
level and completeness of the spinal cord lesion and the nonprotein nitrogen 
determination. 

Since the original work by Rowntree and Geraghty numerous authors have 
investigated the mechanism of the phenolsulfonphthalein (PSP) test, and its 
theory and practical application has been authoritatively presented by Homer 
Smith. It is now accepted that a major portion (80 per cent) of the intravenously 
administered phenolred undergoes a chemical union -with the protein fraction of 
the blood, is taken up by the cells of the body and is then gradually released for 
excretion. 94 per cent of the total dye is eliminated by tubular excretion. The 
only place where dye was not detected is the brain and spinal fluid. Inasmuch 
as a considerable portion of the dye is protein bound, this portion does not pass 
the glomerulus under physiologic conditions. Another proof that the dye is not 
eliminated by the glomerulus is the presence of dye in the urine of cases with 
low blood pressure, insufficient for glomerular filtration. 

Under physiologic clinical conditions 70-80 per cent of the dye are retrieved 
from the urine and the remainder is excreted by the liver and bile ducts. In 
pathological states of liver or kidney the other organ increases phenosulphon- 
phthalein excretion to partially compensate (Major). Anemia has no effect on 
the phenolsulfonphthalein excretion (Chapman) but acidosis tends to de¬ 
crease it and alkalosis increases it (Marshall and Vickers). 

The general result of our investigation revealed that the average excretion was 
20-30 per cent below this normal 70-80 per cent. In group 1 in which the dilution 
concentration test was physiologic only 13 cases (39.39 per cent) showed a nor- 



KIDNEY FUNCTION AND PARAPLEGIA 


103 


mal dye excretion. This would indicate that the phenolsulfonphthalein test 
is more sensitive than the dilution-concentration test, contraiy to Volhard’s 
conception. It seems to indicate furthermore that tubular excretion is earlier 
disturbed than tubular reabsorption. 

In group 2 there were only 2 cases (6.06 per cent) within normal limits for 
dye excretion. The impairment of tubular function in group 2 is also illustrated 
by the drop of the average e-xcretion of phenolred to 49 per cent from the average 
of 60 per cent in group 1. 

No normal value of excretion of dye was found in group 3, although the aver¬ 
age excretion went up to 57 per cent. It is conceivable that due to albuminuria 
some of the protein bound dye passes the glomerulus and appears in the mine, 
although one would expect this amount to be rather small, 
fe. The appearance time averaged 5-8 minutes. The averages ranged from 5 
minutes in dorsal lesions to 5.5 minutes in lumbar lesions and 7 minutes in 
cervical lesions. 

In correlating the results of the nonprotein nitrogen determinations with those 
of the other tests it was found that a normal nonprotein nitrogen value was pres¬ 
ent in oases with impaired tubular function, demonstrated with one or both above 
mentioned tests. When the time interval after injury and the level of injury were 
plotted against kidney function, no correlation was found among the dorsal and 
lumbar lesions of group 2, twenty of which were injured more than 20 months 
and 13 patients less than 20 months. Only cervical injuries seemed to reveal 
tubular damage at an earlier time than other levels. Among 8 cases with a ver¬ 
tebral level of C-6, seven fell into group 2 and the majority showed damage 
within 15 months. It remains undetermined whether or not the impaired vascu¬ 
lar control of the splanchnic bed is responsible for this fact. On plotting the ex¬ 
tent of the injury against the amount of kidney dysfunction no correlation could 
be demonstrated. In group 2 there were 20 cases of complete and 13 cases of 
partial cord severance. 

In 7 cases there was a history of Iddney calculi. The kidney function in 2 cases 
following removal of kidney calculi was better than in the remaning 5 cases in 
which no attempt of removal was made Three cases had undergone nephrec¬ 
tomy at an earlier date; their kidney function was comparable to that of patient 
with bilateral kidneys. 


SUMMARY 

Seventy cases of spinal cord lesions, chiefly of traumatic origin at various 
levels were subjected to a dilution-concentration test, phenolsulfonphthalein 
test and nonprotein nitrogen test. 

Thirty-seven patients (52.85 per cent) revealed abnormal findings on testing 
dilution-concentration. Thirty-three patients (47.14 per cent) showed an in- 
paired ability to concentrate and four patients (5.72 per cent) revealed a com¬ 
bined impairment of dilution and concentration. 

Fjfty-four patients (77.14 per cent) revealed an impairment of phenolred 
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excretion and only 16 patients (22.85 per cent) attained a normal value of dye 
axcretion. 

The nonprotein nitrogen determination was normal in all cases and is a late 
criterion as compared with the other two tests. 

The phenolsulfonphthalein test revealed impaired tubular excretion with 
normal tubular reabsorption in 17 cases (24.28 per cent) and suggests that tu¬ 
bular axcretion may be earlier damaged than tubular reabsorption in these 
cases. 

Only cervical lesions seem to reveal a correlation between the time interval 
after injury and Iddney function, among 14 patients 8 cases (57.14 per cent) 
showed tubular impairment within 15 months. This correlation does not apply 
to thoracic or lumbar lesions. 

There is no correlation between the extent of cord damage and the amount of 
kidney dysfunction. 

Dysfunction is apparent in cases of renal calculosis, 
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INTERSTITIAL CYSTITIS' 

JAMES A. SEAMAN 

The basic syndrome of interstitial cystitis is excruciating pain in the bladder 
region, relentless frequency day and night, and often urgency to the point of 
incontinence with urine that is usually macroscopically clear and in small 
amounts. Occasionally it shows some blood and more often shows microscopically 
only a few red blood cells and pus cells. Add to this persistency and chronicity. 
There are, to be sure, variations of this syndromic curiosity. It is notoriously an 
affliction of the middle-aged female and rarely the male. It is essentially a distaff 
disease. I have never seen it in the male and only once in a 24 year old woman. 
Cases have been reported by Hand, Kretschmer, Higgins and others who have 
seen it in the ages from 17 to 24. My oldest patient was 84 and had had a check¬ 
ered urinary career for 15 years. 

Although the condition had been previously observed and reported by others, 
both here and abroad, it remained for Hunner, in 1914, to present the classical 
clinical and pathological condition and to alert the American urologists to the 
entity. The term “interstitial cystitis” seems to epitomize the pathological 
picture better tlian the fourteen other names by wjiich it has been designated 
and which seem only to confuse the issue. It is elusive today only as to its etiology 
and if present at all, should be detected anatomically, if care and the proper 
technique are used. 

Many hundreds of cases have been reported by careful observers and consider¬ 
able experimental work has been done but just when it seems as if the problem 
has been solved, the elusive cause escapes. The further we get away from etiology, 
the more we stress treatment, most of which is palliative and none curative. 

Hunner believed that the cause of the condition was an infection in the kidney 
with a resultant stricture of the ureter and the organism was the Streptococcus 
viridans originating in the teeth or tonsils. Papin states that it is not of tuber¬ 
culous, specific or neoplastic origin, nor traumatic or neurogenic causes. Meisser 
and Rumpus, following the experimental work of Rosenow, felt that a strepto¬ 
coccus with a selectivity for the urinary tract was the cause. Attempts have been 
made to reproduce the lesion by tying off the vessels to the bladder (Herbst). 
Winsbuiy-White demonstrated lymphatics going to the bladder from the cervix. 
From the standpoint of infection, it would seem logical to suspect some source 
of infection near home such as this. There may be more merit to this than appears 
at the first blush. Along the same line of reasoning, Powell felt that the ob¬ 
struction in the lymphatics of the bladder could be responsible for a lymphatic 
edema in the vesical wall. Davis tried various dyes without satisfactory results. 
The area of the cystitis has been biopsied, resected, macerated and cultured 
without recovering an organism which tempts one to believe that the organism 
has long since been destroyed, and the reaction to the inflammation established 

19,'l919.'^ Urological Association, Los Angeles, Calif., May 
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long before the patient is seen. It is infinitely possible that there have been re¬ 
peated episodes of cystitis over periods of time with or without the patient’s 
knowledge. It is well known that the vesical mucosa is relatively insensitive and 
that many women have varying degrees of cystitis without being aware of it. 

One condition which is very common, yet not mentioned in any of the reports 
examined, is endocervicitis. It has been present in varying degrees in every case 
of interstitial cystitis observed by the author. The incidence of urinary tract 
infection from this source is perhaps the most common among all causes of 
urinary tract infection in the female and is responsible for the occurence of the 
40 per cent more infections in the female genito-urinary tract than in males. 

It is readily explicable therefore why there are some reports of positive cultures 
from the urine found by some authors. It may well be that they are dealing with 
another acute or subacute cystitis in the long course of repeated infections from 
below. The granular urethritis so often found could be explained on this basis as 
well. Always the organisms reported are the usual ones found in the cervix. 
Whether these organisms reach the vesical wall through the lymphatics which 
Winsbury-White and Powell point out exist between the cervix and the bladder, 
or whether they reach the bladder directly through the urethra, or by con¬ 
tiguity, is a moot question. Sufiice it to say that the organisms do get there and, 
after repeated attacks of cystitis, the background is laid do\vn in the vesical wall. 
Then comes the attack which precipitates the severe s 3 Tnptoms, which attack 
in itself and by itself would not have done so. It finds the capillaries dilated 
and the arteriols thickened, the venous structures dilated and the lymph channels 
compressed. The reaction to the inflammation is now severe. The tissues are 
unable to ward it off and we get the edema and extensive leulcocytic infiltration 
about and within the nerve sheath causing severe pain. Hand believes this last 
is the essential pathology of the disease. It may well explain the improvement in 
pain after dilation of the bladder and fulguration of the lesion by improving 
circulation and carrying off the edema around the nerve sheath. 

OCCUEEENCE 

The lesion may be single or multiple and usually occurs on the dome or walls 
of the bladder. Sometimes they are seen on the bas fonde. Some observers have 
seen the lesion on the trigone. The writer confesses that he has never seen it here. 
Why it never seems to involve the ureters is inexplicable. It occurs in women of 
any age but more frequently in those between 40 and 60 years. Social and marital 
status have no significance. It has no relationship to venereal disease, tuber¬ 
culosis or other systemic diseases. It is doubtful if cancer ever develops from it 
except by coincidence. The author has seen 3 cases of vesical cancer with ac¬ 
companying interstitial cystitis and he is reasonably sure that one had nothing 
to do with the other. They both occur in the cancer age. 

PATHOLOGY 

The typical lesion has the appearance of a submucous fibrosis closely under- 
l3dng the mucous membrane and arranged in an irregular stellate pattern. 
Perhaps this coxild be more accurately described as an octopus fashion with the 
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tentacles, thick or thin, extending irregularly outward from the center, which 
may be no bigger than a few millimeters. The tentacles are of varying lengths, 
ranging from one half a centimeter to two or more centimeters. Sometimes it 
appears as if the bands of scar tissue were actually lifting up the mucous mem¬ 
brane. The mucous membrane overlying these strands or tentacles is smooth 
and often glistening in the resting state of the bladder. Where these bands con¬ 
verge one may sometimes observe some slight excoriation of the mucous mem¬ 
brane. There may be a palish hue to the area, and sometimes a light 
red blotchiness here and there. The whole mucous membrane may be sored from 
a recent cystitis as to mask the entire picture and malie it impossible to recognize 
the lesion. Sometimes the bands from one area will pass by or join with others 
from another area. 

One gets the impression of a certain fixity to the region involved. This becomes 
an actuality when one studies the dynamics of the bladder under anesthesia and 
watches the areas as the organ slowly fills. When the tolerance of the bladder is 
reached, which is rarely more than five ounces and more often three or four 
ounces, there appear along the bands, as they are stretched, little beads of blood. 
The area will then definitely appear fi.xed while other portions of the bladder wall 
continue to dilate a little further. The water will stop flowing in because the 
capacity of the bladder has been reached. The lesion may be localized in one small 
area or may e.xtend through the entire wall of the bladder. In long standing cases 
the bladder wall throughout is involved and the organ is like a leather bag, with¬ 
out any distensibility whatever. 

Microscopic sections through the wall of the bladder show the picture of in¬ 
flammation plus the deposition of fibrous tissue in the submucous region. Under 
this is seen round cell infiltration in varying degrees extending through the 
muscular wall. The capillaries are dilated, as are the venules with plugging of the 
lymph vessels. There is leukocytic infiltration of the nerve sheaths. Tissue 
staining has failed to demonstrate the organism. 

SYMPTOMS 

Usually the onset is insidious but there are instances in which it begins where 
an acute cystitis leaves off. This time the apparent simple infection doesn’t seem 
to clear up as expected. It is much like the third or fourth attack of appendicitis 
which fulminates and demands surgery; the others just left the scars. The pain 
becomes e.xcruciating and persistent day and night, allowing very little sleep 
until the patient really does become a nervous rvreck. Most women can endure 
all kinds of pain but this pain overwhelms them. They become socially recluse, 
staying as near the bathrooms as possible. The pain is knife-like and persistent 
and becomes more intense when the bladder fills to its maximum capacity of 
three to five ounces at best. When the urine is held longer, gross blood usually 
appears in the urine from the stretching of the scar tissue under the mucosa 
causing minute cracks in the latter, and bleeding. The patient rarely waits that 
long or can wait that long before emptying the bladder. If there is no immediate 
facility for voiding, the patient loses her urine. 

The symptoms are so disproportionate to the actual lesion and the urinary 
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microscopy so palpably negative as to suggest some other pelvic cause of the 
agonizing pain. It is not to be wondered at therefore, that the ovaries, verted 
uteri and misplaced appendix or something in the rectum is thought to be the 
cause of the pain unless one closely follows the history which alone almost tells 
the story and observes the precise nature of the pain. The patient will often put 
her finger on the exact spot overlying the lesion. The pain may radiate to the 
vagina or rectum or hip. Endometriosis might well be suspected and, vice versa, 
the pain of the endometrial walled-cyst attributed to interstitial cystitis. Men¬ 
struation causes the pain in each instance to increase. 

Most of these patients dread cancer and fear that it is the problem. They delay 
for a while henceforth, but when they finally do seek medical advice, the physician 
is likely to be beguiled by the essentially negative urine. The sterile urine with a 
rare blood cell is easily disregarded, especially in the female. Cystoscopy, the 
most important diagnostic means we have, is not even suggested. The patient 
is treated for a list of conditions with emphasis on her “neurosis.” The dis¬ 
couraged patient goes along for many months (more often many years, 5,10 and 
longer) before a diagnosis is made. The only other disease with such low diag¬ 
nostic inde.x is probably endometriosis which has a comparable frequency of 
incidence. And yet the diagnosis of this particular type of cystitis can usually be 
made at the bedside if one remembers the character of the pain, its persistency 
and chronicity, the small capacity of the bladder with its frequency and clear 
urine, occurring in a patient from forty years on usually and for whom no treat¬ 
ment has been availing. 


DIAGNOSIS 

The carefully taken history usually tells the story. The chronicity and severity 
of the pain with frequency of small amounts of clear urine and the patient having 
been treated for some time, often by many operations, without relief, give a strong 
hint of the nature of the trouble. One must not be misled by finding considerable 
pus in the urine due to recent acute cystitis or pyelitis. It is therefore, not 
necessary for the urine to be sterile or free of red or white blood cells. The acute 
cystitis may obscure the lesion. If it does, the patient should be subjected to 
cystoscopy when the bladder infection has subsided. The cystoscopy should be 
conclusive. The writer has never seen the acute lesion. It is always the exacer¬ 
bated form of the chronic condition. One should not mistake the coarse trabecu- 
lation of the prostatic’s bladder (or other obstructive uropathy) or the fine 
trabeculation of the neurogenic bladder or in the bladder of a cystocele when 
there is a patchy catarrhal cystitis overlying it. There are times when the simi¬ 
larity is very deceptive. These conditions do not meet the criteria of interstitial 
cystitis. 


TREATMENT 

In a disease with such an obscure etiology, though a definite s 3 Tnptomology 
and pathology, it is but expectant that the treatment might be empirical and 
varied. Since Hunner first clearly defined this entity, various forms of therapy 
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have been used with varying degrees of success and failure. Foci of infection in 
the teeth, tonsils and elsewhere have been eradicated, infections in the upper 
urinary tract have been cleared up, the lesions have been fulgurated, excised, 
treated by x-ray, and lavaged ivith silver nitrate and ivith various dyes. Urinary 
antiseptics and biologicals have been used, including hormones, with indifferent 
success. Perhaps not enough attention has been given to the nearest and perhaps 
the most obvious source of infection in the endocervix. Presacral neurectomy has 
proved ineffective. 

After assuring oneself of the con-ect diagnosis, the first logical step is to relieve 
the fixation of that involved segment of the bladder. This must be done under an 
anesthetic. The writer prefers sacral anesthesia using 1 ounce of ordinary 1 
per cent novocain. It matters little what preference one has. Then with extreme 
gentleness, the cystoscope is introduced and the dynamics of the bladder ob¬ 
served while the water is allowed to enter very slowly. As the pressure approaches 
the capacity for the particular bladder, tlie area of the lesion will at once stand 
out and be restricted in its further dilation while the unaffected portions of the 
bladder will continue to expand. There is no pain so the bladder may tolerate a 
little more than the patient could -without an anesthetic. The involved area will 
become static and small cracks will appear in the mucous membrane along the 
strands of fibrosis and tiny beads of blood will be seen which are washed away 
by the fluid being used. The inflow of water will usually stop and even increased 
pressure will not budge the affected area but only cause it to bleed more. A small 
insulated wire electrode is then introduced and, with a fine cutting current, the 
bands are sliced transversely wherever they seem to hold. The area at the 
incision is seen to pull apart as the current of water continues to flow and the 
increased capacity of the bladder becomes apparent immediately, thereby prov¬ 
ing the inhibiting effect of the fibrous tissue. 

Sometimes more bands are seen in the clefts caused by cutting and these too are 
incised. No attempt should be made to go deeper because the bladder wall at 
this point may or may not be thickened. The incising should not be rutliless but 
delicate as it were, cutting gently and superficially always until one is quite sure 
that there are no more restraining bands. There will be some bleeding which is 
readily controlled by a light coagulating current. With a blended current there 
is little or no bleeding. The job is painstaking and should not be rushed. 

The writer sees no advantage in “spraying” the area with a fulgurating current. 
The real lesion is imder the mucous membrane and simply going over the surface 
does not reach the submucosa. Sometimes a Foley catheter is placed in for a very 
few days and sometimes longer, if the patient has to be kept in bed for any other 
condition, and the bladder is then treated as in a case of simple cystitis, with one 
difference: It is essential to keep the bladder capacity as high as possible or 
slightly under what was attained at the operation. Silver nitrate lavages, pre¬ 
ceded by 1 ounce of 4 per cent novocain, which is left in for a few minutes, are 
used daily. The catheter is then irrigated gently with warm 1-1,000 silver nitrate 
solution after first lavaging with warm sterile water, the fluids gently distending 
the bladder to the point of tolerance each time. The patient could go home at 
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the sigmoid. When the bladder was opened, only nonnal mucosa was seen, but 
histological examination of the site of the tiunor showed solid plugs of carcinoma 
cells in the muscle layer of the bladder. The second case of an infiltrating tumor 
of the bladder showed complete absence of carcinoma in the excised specimen, 
although several sections were examined. 

Hellstrom'® of Sweden observed that “many papillomatous bladder tumors 
may markedly subside after ureteral implantation.” 

These cases show that clinical regression and dissolution of bladder carcinoma 
following sidetracking of the urine do occur and that further attention should 
be directed to the possible biologic significance of this phenomenon. 

CASE REPORT 

E. F., male, aged 55, was seen February 17, 1947, complaining of frequency, 
nocturia 2-3 times, and vugency of 8 months’ duration. These symptoms lasted 
for periods of a few days, recurring every 3 weeks. There was no burning on 
urination, dysuina or gross hematuria. The recurrent attaclcs became more fre¬ 
quent, the intervals free of s 3 Tnptoms being less than one week. The past history 
was irrelevant. 

Physical examination was negative except for a slight degree of deep tender¬ 
ness over the left costovertebral angle. The prostate was not enlarged and the 
secretion contained only a few white blood cells per high power field. There was 
no residual urine. Urinalysis showed only 5 white blood cells and 5 red blood 
cells per high power field in the centrifuged specimen. The blood count was not 
significant, A plain urogram was normal. Cystoscopy revealed several small sub- 
sessile papillary growths on the right lateral wall and floor of the bladder with 
several adjacent dull-red velevety-appearing circumscribed areas suggesting an 
infiltrating type of lesion. The bladder soon became irritable and spastic. Several 
specimens were removed for biopsy and subsequently reported as “apparently 
edematous portion of papillomatous structure from the bladder, inflammatory 
in origin.” 

Cystoscopy was repeated 2 months later (April 1947). The bladder mucosa 
appeared to be congested, dull and velvety on the floor and trigone, with several 
scattered small similar patches on the anterior wall. One small clump of benign- 
looking papillary growth was noted in the right fornix region consisting of three 
discrete villous papillomata, 1 cm. in diameter in toto. A diagnosis of a patchy 
chronic cystitis with small papillomata was made and 1 week later these were 
destroyed by cystoscopic fulguration. Urinalysis continued to show many red 
blood cells and a slight gross hematuria on several occasions was reported by the 
patient. 

Cystoscopic examination on August 5, 1947 again demonstrated patchy, dull, 
velvety areas on the mucosa with 2 small sessile, irregular papillary gro^vths in 
the right fornix (as noted four months previously) together with another sessile 
papillary area on the anterior wall near the air bubble. The bladder went into 
spasm within a few minutes following the introduction of the instnnnent. A 

Hellstrom, J.: Some views on the treatment of vesical tumors, especially ureteral. 
Urol. & Cutan. Rev., 62: 385, 1948. 



REGRESSION OP CARCINOJIA OP BtlDDBR 


121 


Many sections from various parts of the bladder were taken for microscopic 
study, and were carefully examined by the pathologist (Dr. Weintraub). Only 
chronic cystitis involving the mucous membrane was disclosed. Jfo tumor cells 
could be found in any of the numerous sections. 

Convalescence was satisfactoiy except for a hyperacute left epididymo-orchitis 
3 months following the cystectomy and I week after having returned to work. 
This necessitated an orchiectomy. 

Intravenous urography in August, 6 months postoperatively, revealed good 
secretion, concentration and drainage of the dye with absence of any back 
pressure changes as evidenced by bilateral normal appearing pelves (fig. 2). 

When last seen in November 19-18, the patient was working regularly and 
passed urine per rectum about every 4 hours during the day and only once at 
night. 

COMMENT 

This additional case of spontaneous regression of a bladder tumor following 
diversion of the urinary stream is reported to direct attention to the curability 
of carcinoma, especially in tlie urinary excretory tract. 

Complete excision of malignancy, when amenable, is still considered the surest 
way to handle this condition, although the etiology of such growth remains 
beyond the boundaries of scientific knowledge. Apparently, the tumor, in this 
particular bladder, regressed completely, either because the removal of urinary 
carcinogens remoi'ed tlie cheinico-biologic irritation whicli produced cancer in a 
susceptible sensitized urothelium, or by being placed at rest, the natural capacity 
of the mucosa to heal effected dissolution of bladder carcinoma folloiring side¬ 
tracking of the urine, even in the short period of 3 weeks. 

The mechanism of urinaiy tract carcinogenesis, ns expressed by Gaultieri et 
al.“, namely, “An histologically abnormal urothelium; sensitized by a prerequisite 
combination of general and local factors or influences; urothelial activation by a 
catalyst carcinogen; perpetuation of growth by specific tissue enzyme action,” 
should be considered as pointing the way to a satisfactory working hypothesis, 
especially since they are convinced that the process is a reversible one. This 
process is apparently demonstrated by this case, as well as those cited by Pearse, 
Trabucco, and Davis. 

SUMMARY 

A case of infiltrating papillary carcinoma of the bladder is presented ivhich 
showed a spontaneous regression of the tumor in the bladder removed by a com¬ 
plete cystectomy three weelvS following a bilatrai ureterosigmoidostomy. 

Although such an extraordinarily satisfactoiy result is extremely rare, similar 
good results have been reported recentlyin a fewother instances following’uretero¬ 
sigmoidostomy. The procedure is not advocated as a curative measure, but it 
does direct attention to the question of a carcinogen, exogenous or endoo'enous 
as an ingredient of urine. ° ’ 

163-05-S9 Ave., Jamaica B, N. Y. 
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LYMPHOSARCOMA OF THE URINARY BLADDER: CASE REPORT 
HARRY M. BURROS, JOHN F. DRAPIEWSKI and JAMES B. PURCELL 

The purpose of this paper is to report a case of primary lymphosarcoma of the 
bladder, the rarest of the varieties of vesical tumors. 

This case is the ninth to be reported. G. E. Moloney described the last case in 
July 1947 while the literature was thoroughly reviewed in Janiuuy 1947 when 
Levant and Rosenfeld reported the seventh case on record. 

A woman, aged G8, was admitted to the hospital with the chief complaint of 
bloody urine. She was apparently well until 5 months prior to admission ii'hen 



Fig. 1. a, lymphosarcoma of bladder, showing mucosal surface. B, Rmphosarcoma 
of bladder, showing high power of tumor cells. 


blood was first noticed in the urine. This continued intermittently until admission 
and in the 3 months before hospitalization the hematuria was accompanied bj'- 
symptoms of dysuria and frequency, both diurnal and nocturnal. During the 
last 3 weeks she complained of pain during and just after voiding. The past 
history did not suggest any previous urinary difficulty. Physical examination dis¬ 
closed only slight tenderness in the suprapubic area. No mass was palpable either 
externally or by bimanual examination. No Ijmph nodes were palpable. 

The urine was red, loaded with erythrocytes and many Gram negative and 
Gram positive organisms were present. Other laboratory studies were all within 
normal limits. Intravenous urography showed a filling defect in the dome of the 
bladder and cystoscopic examination disclosed a tumor in the midline of the 
superior aspect of the bladder. The growth was well demarcated from the sur¬ 
rounding bladder mucosa which had a normal appearance. 

). Nine days following admission segmental resection of the bladder was per- 
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formed under spinal anesthesia. The growth was removed with a large cuff of 
apparently normal bladder and a small portion of the peritoneum winch was in¬ 
volved. The postoperative course was uneventful and the patient was discharged, 
wound healed and voiding without pain or bleeding, 2 weeks following the 
surgery. 

The gross specimen consisted of a firm, fibrous, hemispherical mass of tissue 
measuring 6.5 by 6.5 by 4.0 cm. The roimded aspect of the specimen was mottled 
red-brown and showed several small ulcerated areas. The cut surface was beefy 
red and had a glistening, somewhat mucoid appearance. Also included was a 
fragment of tissue resembling thickened peritoneum measuring 4 by 4 by 0.5 cm. 
One aspect showed a patch of conglomerate petechial hemorrhages. The other 
aspect displayed a group of red-brown nodules the largest of which was 0.3 cm. 
in diameter. 

Microscopically the epithelium overlying the tumor was of the transitional 
variety and was mature and well differentiated. It showed areas of squamous 
metaplasia. The tumor itself consisted of a solid mass of small cells indistinguish¬ 
able from lymphocytes. A few mitotic figures were present. There was very little 
stroma in the lesion. The tumor deeply invaded the wall of the bladder and in 
some sections it appeared on the peritoneal surface. The line of resection passed 
through the margins of the neoplasm. Stains for mucus were negative. 

At the time this report was made the patient was living and symptom-free two 
and one half years following operation. Cystoscopic examination showed an in¬ 
durated area in the dome of the bladder but no evidence of a recurrence of the 
growth. 

The Graduate Hospital, 19th and Lombard Sts., Philadelphia, Pa. (H. M. B.). 

REFERENCES 

Kbeotzmann, H. a. R.: Primary lymphosarcoma of the bladder. J. Urol.. 48- 147-152 
1942. ’ 

Levant, B. and Rosenfield, R. E.: Lymphosarcoma of the bladder. Urol. & Cutan Rev 
61: 6-9, 1947. ' ’ 

Moloney, G. E. : Lymphosarcoma of the bladder. Brit. J. Surg., 36:91-94,1047, 

Rathbdn, N. P. and Wehebein, H. L. : Lymphosarcoma of the urinary bladder. J. Urol., 



The JoonNAi. or UnoLoot 
Voi. 63, No. 1, January, 1950 
Friiilei in U.S.A. 


A STUDY OF UNTREATED BLADDER CAl^CERS 

HrVNS R. SAUER, MICHAEL S. BUCK and DONALD J. MEEHAN 
From (he Roswell Park Memorial Institute, Buffalo, N. Y. 

While the literature dealing with the treatment of bladder tumors is volumi¬ 
nous, only scattered references are available with regard to the length of life of 
patients with untreated bladder cancer. Farber determined that the mean dura¬ 
tion of the disease ^Yas 18.8 months in a series of 33 patients with approximately 
10 per cent of them surviving more than 5 years. Similar figures were pre¬ 
sented by Welsh and Nathanson who found that 90 per cent of 28 patients with 
untreated bladder tumors were dead 5 years after the onset of symptoms. A 
proper evaluation of the data in these reports is dfficult because neither mac¬ 
roscopic nor microscopic description of the lesions was given. 

It is the purpose of this report to add a series of GO untreated bladder cancers 
to the literature. Fifty-eight of these cases received no treatment and 2 of the 
cases received treatment considered insufficient to alter the natural course of 
the disease. Fifty-six of the 60 patients were considered unsuitable for treatment 
when first seen at the Roswell Park Memorial Institute because of far advanced 
lesions. Four of these patients had distant metastases, 35 had extension of tumor 
growth beyond the bladder and 17 had uremia due to ureteral obstruction from 
extensive carcinoma. Of the remaining 4 patients, 1 died before treatment could 
be instituted, 1 refused treatment and 2 had received totally inadequate therapy, 
the effect of which was not thought to alter the course of the disease (table 1). 

In 54 of these 60 untreated bladder cancers biopsy or autopsy specimens were 
available for study and a review of the material revealed the following his¬ 
tological findings: 35 patients had nonpapillary infiltrating cancers, ID had papil¬ 
lary infiltrating cancers, 1 had adenocarcinoma and 2 patients with clinically 
extensive papillary infiltrating tumors had microscopically no demonstrable evi¬ 
dence of infUtration. In the remaining 6 cases no positive biopsy could be ob¬ 
tained because the presenting parts of the tumor were necrotic. However, the 
clinical and cystoscopic findings were characteristic of infiltrative vesical cancer 
which had spread beyond the limits of the bladder (table 2). The figures pre¬ 
sented in table 3 apparently justify the decision to withhold treatment of this 
group of cases since the average duration of life from the time of admission to 
death amounted to only 3.9 months. Fifty per cent of the patients died of the 
disease in Jess than three months, 76.6 per cent were dead within 6 months and 
93.3 per cent were dead in less than 12 months. Of the 4 patients who survived 
more than 1 year, 3 died between 1 and years, and 1 died after 1 year and 9 
months. 

The actual duration of life from the onset of symptoms to the time of death 
has been summarized in table 4 from which it is evident that the 60 patients sur¬ 
vived for an average of 13.2 months. The mean duration of the disease was 10.4 
months in the group of nonpapillary solid infiltrating cancers as compared to 
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Table 2. Histology of 60 tumors 
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Table 3. Length of life after admission 
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Table 4. Length of life after first symptoms 
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Table 5. Length of life after admission in treated cases 



SOLID mr. CA. 

1 

PAP. INF. CA. 

1 

TOTAL 

Less than 3 mos. 

8 

5 

13 

3-6 mos. 

5 

3 

8 

6-9 mos. 

10 

, 6 

! 16 

9-12 mos. 

6 

4 


1-lJ yrs. 

5 

1 

12 

11-2 yrs. 


! 1 

1 

Total. 

34 

1 

26 

1 

60 

Average in months. 

■Bi 

9.3 

8.0 


Table 6. Length of life after onset of symptoms in treated cases 
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phosphatase 4.5 units per 100 cc. Both blood samples were examined immedi¬ 
ately after withdrawal and neither showed any evidence of hemolysis. 

On x-ray e.xamination of the chest, spine and pelvis, no abnormalities were 
seen and there was no evidence of metastases. On August 14, 1948 a suprapubic 
prostatectomy was performed. At operation the adenomas weie easily enucleated 
and the gland was considered to be clinically benign. 

Pathological examination (Dr. D. W. Penner): “The specimen consists of two 
segments of prostate measuring 3 by 3.5 by 2 cm. and 0 by 4 by 3 cm., together 
weighing 76 gm. Serial sections reveal two red hemorrhagic areas 2 cm. and 1.5 
cm. in diameter in the larger segment. Microscopic examination shows recent red 



Fig. 1 A, low (X65), and B, medium power magiiificatiou (XlOO), showing infarction 
Note essentially normal gland fields on left with paitial necrosis in middle, and complete 
necrosis of glands on extreme right 


infarcts of the prostate. No evidence of carcinoma is seen in serial sections. Sum¬ 
mary; Benign prostatic hypertrophy with two areas of recent red infarction 
(fig. 1).” 

Forty-eight hours after operation, the serum phosphatases were again deter¬ 
mined on fasting blood samples which showed no hemolysis. The total acid phos¬ 
phatase ivas 4 3 units per 100 cc, the formalin resistant 3.2 and the allcaline 
phosphatase 10.4 units per 100 cc. Another sample was also e.\-amined simul¬ 
taneously by the routine biochemical laboratoiy whicli reported the following 
findings: Total acid phosphatase 3.4 units per 100 ccs and alkaline phosphatase 
6.0 units per 100 ccs. 

The patient made a satisfactory and uneventful recovery and was discharged 
on September 4th, 1948. 
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NOTE ON THE TERM FORMALIN RESISTANT ACID PHOSPHATASE 

In addition to the total acid phosphatase we have also measured the formalin 
resistant phosphatase. This procedure was introduced by Abul Fadl and King' 
as an aid in distinguishing prostatic acid phosphatase from the other acid phos¬ 
phatases which may appear in the scrum under certain conditions. This subject 
has recently been reviewed by King and Delory" but some reference to it may 
be given here. There are probably several enzymes in the acid phosphatase group 
and there are at least two (other than that elaborated in the prostate) present 
normally in blood. One of these is found in the red colls and may be liberated by 
hemolysis while another is normally pro.sent in the sera of both men and women. 
These enzymes differ in their behaviour with formalin which completely destroys 
the red cell enzyme, partially destroys the normal plasma acid phosphatase, but 
has no effect on the prostate enzyme. The use of formalin therefore has a double 
advantage: 1) It eliminates the falsely high results which may be obtained from 
heraolj^sed serum; and 2) it provides evidence of tlie origin of tlio acid phosphatase 
which has led to the high serum level in a particular set of circumstances. 

DISCUSSION 

The interesting feature of this case was the e.\trcmely high prostatic phospha¬ 
tase found 12 hours after admission and the fall to within normal limits after 
operation. 

Both results were confirmed independent!}’- as already mentioned, using slightly 
different procedures: for acid phosphatase an acetate buffer was used instead of 
the citrate buffer employed bj'- us, while the alkaline phosphatase was deter¬ 
mined by the original King and Armstrong method^ whereas we used a later 
modification.® 

The basis for the high serum levels of acid phosphatase in metastatic prostatic 
carcinoma was established by Gutman, Sproul and Gutman® in 193G who detected 
the enzyme at the site of the skeletal metastases secondary to carcinoma of the 
prostate. Gomori® developed histological techniques for the demonstration of 
the phosphatases in tissues and showetl the presence of acid phosphatase in the 
prostatic epithelium where it is apparently produced. The presence of the pro¬ 
static acid phosphatase in the blood, is dependent partly on the invasion of blood 
and lymph channels by malignant tissue and partly on the rate of production of 
phosphatase by the prostatic tumor.'® 

Several studies have been made of prostatic infarction, for example that of 
Rogers," and the earlier review of Hubly and Thompson.'® Some of the cases 
studied were proved to be caused by catheter trauma as seemed to be the case 

® King, E. J. and Delory, G. E.: Postgrad. Med. J., 24: 299, 1948. 

“ King, E. J. and Armstrong, A. II.: Can. Med. Assoe. J., 31: 37G, 1934. 

’’ King, E. J., Haslewood, G. A. D. and Delory, G. E.: Lancet, 1: 886, 1937. 

^ Gutman, E. B., Sproul, E. E. and Gutman, A. B.: Am. J. Cancer, 28: 485, 1930. 

^ Gomori, G.: Arch. Path., 32: 189, 1941. 

Sullivan, T. J., Gutman, E. B. and Gutman, A. B.: J. Urol., 48: 426, 1942. 

>' Rogers, W. C.: J. Urol., 67 : 584, 1947. 

Ilubly, J. W. and Thompson, G. J.: J. Urol., 43: 459, 1940. 
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in the patient we are considering here, but there is no record of associated phos¬ 
phatase determinations. 

The present findings could be e-xplained on the assumption that the prostatio 
phosphatase was able to pass into the blood stream through the freshly infarcted 
areas. Such a possibility, namely, that operative or catheter trauma might tem¬ 
porarily open up communication between the prostatic cells and the general 
circulation is mentioned by Herbert’* although she reports no case of such an 
incident. 

If the suggested hypothesis is the true e.xplanation of our findings, then the 
level of the serum acid phosphatase would probably be dependent on the e.\tent 
of the infarction. Furthermore, the level at any time is probably the resultant of 
the rate of liberation of the enzyme into the blood stream and its rate of destruc¬ 
tion.” Consequently, the serum acid phosphatase concentration found, in a case 
such as we have described here, would probably also be dependent upon the time 
elapsing between the development of the infarct and the withdrawal of the blood 
for analysis. 


SUMMARY 

A case is reported of a 72 year old man who had suffered recent trauma to his 
prostate in situ and in whom the serum acid phosphatase was extremely high 
preoperatively. 

Following suprapubic enucleation, the serum acid phosphatase returned to 
normal limits. 

The presence of recent infarcts in a benign hypertrophy of the prostate was 
found on histological examination. 

The significance of the raised phosphatase value is discussed. 

'■ Herbert, F. H.: Quart. J. Med., 53:221,1946. 
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THE CHOICE OF OPERATIVE APPROACH FOR 
PROSTATECTOMY^ 

J. HARTWELL HARRISON and EUGENE P. POUTASSE 

From the Harvard Medical School and the Peter Bent Brigham Hospital, Boston, Mass. 

The comparison of different methods of prostatectomy is a provocative subject 
which for many years has occasioned endless discussion and controversy. 
Recently Dr. David M. Davis- emphasized that the time has come to stop advo¬ 
cating certain types of prostatectomy because one can approach the prostate 
safely and accurately from each direction. “As our opportunities increase, our 
responsibilities increase, and I particularly call upon you young men not to let 
anybody, regardless of who he is, persuade you that you can neglect any one of 
these avenues of approach to the prostate. You must master them all,—every one 
of them.” Dr. Davis has thus expressed the necessary and progressive attitude 
which we should accept in our approach to prostatic surgery. 

The individual surgeon is likely to develop favorite methods of prostatectomy 
which seem to attain the goal of low mortality and morbidity and which therefore 
become predominant in his practice. In the majority of cases of benign prostatic 
h 3 rperplasia any one of four operative approaches may be used, depending on the 
ability of the surgeon, the preoperative and postoperative care, and the available 
anesthesia. However, it is a fact that no one method of prostatectomy is appli¬ 
cable to all cases. Thus for example, cancer of the prostate, a disease which is 
appallingly common, cannot be totally extirpated by the transurethral route. 
Nor is it possible to deal properly with a large diverticulum of the bladder in the 
course of a perineal prostatectomy. These are simple facts which even the most 
rabid advocate of either of these methods cannot deny. However, to define the 
precise indication for each of the four methods of prostatectomy is not a matter 
on which urologists find easy agreement. The following study of 200 consecutive 
prostatectomies was undertaken in an effort to elucidate and clarify this problem. 

In this consideration of the selective management of prostatism a survey of 
the conditions present in each patient which determine preoperative preparation, 
method of operation and postoperative care will be given. The complications 
pursuant to each type of operation and the duration of hospitalization will be 
shown in detail. 

Table 1 shows the age distribution and the type of operation chosen in this 
group of 200 consecutive patients xmdergoing prostatectomy. In no instance was 
age alone a determining factor in selecting the type of operation employed. Only 
4 operations were performed on patients under the age of 50 and only 31 or 15.5 
per cent were performed on patients under the age of 60, whereas 161 or 80.5 per 
cent were performed on patients between the ages of 60 and 80. No patient was 

‘ Read at annual meeting. Northeastern Section, American Urological Association, 
Seigniory Club, Quebec, October 13-15, 1948. 

*Millin, T.: Retropubic prostatectomy. J. Urol., 69: 267-280, 1948. Davis, David M.: 
Discussion of above. 


132 



CHOICE OP OPERATIVE APPROACH FOR PROSTATECTOMY 


133 


refused operation and there were 8 or 4 per cent operated upon between the ages 
of 80 and 90 years without a fatality. The general age distribution of any group 
may be a reflection of hospital population and will vary locally and geographically 
within limits. It is apparent that transurethral and perineal prostatectomy were 
employed more frequently than suprapubic and retropubic prostatectomy for 
each decade; it will be of interest to compare this operative incidence with sub¬ 
sequent results as greater experience is gained with each method especially the 
retropubic. If the suprapubic and retropubic are added it is seen that 54 or 27 
per cent were operated by the transabdominal route as over against 34.5 per cent 
transurethral and 38.5 per cent perineal prostatectomy. There were 2 deaths 
in the group which occurred in patients in the eighth decade; one was due to 
coronary thrombosis and cardiac failure 30 days after transurethral prostatec¬ 
tomy for inoperable carcinoma of the prostate, and the other was owing to septi¬ 
cemia and endocarditis 22 days after suprapubic prostatectomy for benign 
hyperplasia. Death in the former case was a sudden unpredictable event. In the 


Tabi.e 1. —Age distribution and operation for 20Q prostatectomies 
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* 1 death from cardiac decompensation. 
11 death from septicemia. 


latter case in retrospect it is our opinion that inadequate preoperative prepara¬ 
tion was an important factor in the complicating sepsis which resulted in the 
fatal outcome. 

From table 2 it is seen that only 16.5 per cent of patients operated upon had 
relatively insignificant degrees of urinary retention. Several of these were patients 
having early carcinoma of the prostate as the indication for operation. In the 
group of 59 (29.5 per cent) having partial but not total retention of urine there 
were 13 patients having definite renal insufficiency. This group if not seeking 
medical advice or if not rendered therapy will become part of the last group of 
chronic retention culminating in total retention of urine and would ultimately 
comprise the group with the poorest prognosis; 108 (54 per cent) of 200 patients 
had total retention of urine at the time of admission to the hospital. Forty-eight 
of these patients had symptoms and signs of renal insufficiency as well as chronic 
retention of unne and 60 (30 per cent) represented the balance of fairly sudden 
onset of acute total retention often precipitated by an intercurrent event not 
directly related to the prostate, e.g. operation, alcoholism, cardiac accident 
traumatic injury, or acute febrile illness. Hemorrhage was a precipitating factor 
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for retention and hospital admission in 20 cases (10 per cent). Symptoms of 
urinary infection accompanied by pyuria were prominent in 89 (44.5 per cent) 
patients. 

Other conditions simultaneously present or antedating prostatic difficulties 
are of especial significance in the general management as well as the operative 
approach to the prostate. These have been tabulated and are shown in table 3. 

Table 2 


Incidence of urinarij retention 

Residual urine less than 100 cc. 33 (16.5%) 

Partial retention more than 100 cc. 59 (29.5%) 

Total not having complete retention. 92 (46%) 

Total acute retention of urine. 60 (30%) 

Chronic retention of urine (total). 48 (24%) 

108 (54%) 

Incidence of azotemia, infection and hematuria 

Renal insufficiency. 61 (30.5%) 

Symptoms of infection with pyuria. 89 (44.5%) 

Gross hematuria. 20 (10%) 


Table 3. —Concomitant conditions present affecting management 



CASES 


50 


45 


7 


7 


7 


5 


5 


5 


4 


3 


3 


2 


2 




Each of these conditions requires particular consideration and treatment during 
the preoperative and postoperative periods. In addition each may alter the 
method of operative approach according to the demands imposed by its inherent 
characteristics and need for either medical or surgical therapy. There were 50 
patients (25 per cent) having definite cardiac disease either in the form of 
coronary thrombosis (15 per cent) or frank cardiac decompensation (10 per cent). 
It has been show that these patients tolerate surgery well if given adequate 
preparation first® and aside from unpredictable accidents which will occur spon- 

’ Harrison, J. H.: The indications and limitations of prostatic surgery in the presence 
of cardiac disease. Am. J. Med. Sc., 204: 469-482, 1942. 
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taneously wifliout surgery, can be expected to recover satisfactorily. Choice of 
anesthesia and operation is determined by such factors as necessary position on 
the table, nature of the local lesion, exercise tolerance, vital capacity, skeletal 
deformities, presence of infection, hypertension, and vascular disease. It is inter¬ 
esting that the method of operative approach for these 50 cardiac patients is 
found to bo as folVovva; 


Cases 


Perineal proatatectoiay. 25 

Transurethral prostatootomy. 14 

Retropubic prostatectomy. ^ 

Suprapubic proatatectomy. 4 


60 


Forty-eight of these patients did well; 1 patient died of septicemia and endo¬ 
carditis after a one stage suprapubic prostatectomy; it was not the operative 
approach but rather the lack of preoperative preparation which caused this 
fatality. One patient died of cardiac decompensation and pulmonary edema 30 
days after a transurethral prostatectomy. The predominance of perineal and 
transurethral prostatectomy in this group of cardiac patients is evidence of our 
confidence that these procedures are well tolerated in the presence of heart 
disease. 

The incidence of hernia (22.5 per cent) was a significant factor in causing a 
choice of either perineal or transurethral prostatectomy. In a few instances 
herniorrhaphy was carried out simultaneously with either perineal or trans¬ 
urethral prostatectomy. Likewise other iutraabdominal pathological changes 
demanding surgical intervention seemed an indication for adopting these routes 
rather than subjecting the patient to another transabdominal proceduio. local 
conditions of the urinary tract e.g. stricture, calculus, and tumor, gave other 
special indications for the method of intervention. Chronic pulmonary disease is 
of special significance with reference to anesthesia as regards diminished vital 
capacity, atelectasis and complicating pneumonia. Position on the table is limited 
by skeletal and arthritic deformities at times. It is to be noted that 21 of these 
patients had undergone prostatectomy previously ail for benign hyperplasia 
originally 2 to 20 years before; 5 of these represented carcinoma of the prostate 
and 16 were for recurrent benign hyperplasia. It is seen from table 4 that 2 total 
perineal prostatectomies were carried out for carcinoma after previous supra¬ 
pubic prostatectomy for benign byrierplasia; 3 transurethral prostatectomies 
were performed on patients having inoperable carcinoma folloiving 1 suprapubic 
prostatectomy and 2 perineal prostatectomies done more than 5 years before. 
This illustrates the importance of continued careful follow-up of patients after 
prostatectomy for benign hyperplasia and also emphasizes the importance of 
considering total prostatectomy on selected suspected lesions in the seventh and 
eighth decades. 

It is to be noted from table 4 that of the patients requiring a second operation 
on the prostate that 10 had had transurethral prostatectomy for benign hyper- 
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plasia and that secondary operation was not due to carcinoma. One half of those 
having had suprapubic prostatectomy previously came in because of carcinoma 
(3 of 6); 5 had had previous perineal prostatectomy for benign hyperplasia and 
2 of these were admitted with inoperable obstructing carcinoma treated by 
transurethral prostatectomy, orchidectomy and estrogens at this time. 

The local conditions listed in table 5 impose certain factors which have affected 
the choice of operative approach in all cases. The percentage of patients under- 


Tablb 4. —Previous prostatectomy requiring further surgery 


SUDSiQUENT OPEEATIOJI 


PREVIOUa OPEHATIOIf 



Suprapubic 

, Retropubic 

Transurethral 

Perineal 

Total 

Suprapubic. 

1 

0 

2 (1*) 

3 (2*) 

6 

Transurethral. 

1 

2 

3 

4 

10 

Perineal. 

0 

0 

5 (2*) 

0 

5 


2 1 

O ' 

10 

7 

21 


* Carcinoma after previous prostatectomy for benign hyperplasia. 


Table 5. —Primary urologic diagnosis 


Benign hyperplasia of prostate... 163 (81%) 

Carcinoma of prostate. 37 (19%) 


Total. 200 

Complications of primary disease 

Cystitis, suppurative. 89 

Renal insufficiency. 61 

Prostatitis, suppurative. 28 

Previous prostatectomy. 21 

Calculus, vesical. 8 

Calculi, prostatic. 6 

Stricture of urethra. 6 

Contracture, vesical outlet. 4 

Diverticula of bladder. 4 

Abscess of prostate. 2 

Ureteral calculus. 2 

Hydro-ureter and hydronephrosis severe, bilateral. 2 


going prostatectomy for carcinoma of the prostate was 19 per cent and this is to 
be expected from figures seen in table 1 which show that 84.5 per cent of patients 
were over 60 years of age. It should be emphasized that this does not include those 
patients admitted during the same period of time who had inoperable carcinoma 
of the prostate treated only by orchiectomy and estrogens without prostatec¬ 
tomy. The other complicating conditions in table 5 must be taI^en into considera¬ 
tion and correlated with those in tables 3 and 4 as they are found in the individual 
patient in arriving at the most desirable operation for that patient. 

In spite of a few authors to the contrary,^ preoperative preparation is a most 

< Walters, G. A. B.: Immediate prostatectomy for retention of urine. Brit. Med. J., 
1: 638, 1948. 
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important aspect in the management of the patient suffering from prostatism. 
The implication is not that all should have preoperative drainage of the bladder 
but rather only those who have retention of urine and/or azotemia.^ Thanks to 
the soft gum rubber Foley catheter (16 F) which is relatively non-irritating, 
drainage of the bladder via the urethra may be carried out in the majority of cases 
without complication. This catheter with the 6 cc bag is suited admirably to the 
problem of preoperative drainage in the absence of hemorrhage and blood clots. 
Avoiding the use of adhesive allows for drainage around the catheter and a 
diminished incidence of urethritis, prostatitis and epididymitis. The use of the 
sulfonamides and antibiotics before and after operation have diminished ap¬ 
preciably the incidence of suppurative complications. Positive cultures for Es¬ 
cherichia coli or B. aerogenes was obtained in 66 (33 per cent) cases upon admis¬ 
sion. Staphylococci and enterococci were found in 29 and 26 cases respectively. 
Bacillus proteus 11, hemolytic streptococcus 6, B. pyocyaneus 6 and Salmonella 
enteritidis 1 constituted the remainder of the organisms found on culture. The 


Table 8 



PKEOPUATIVS 

PBEPAKATIOH 

P09TOPESATXVS 

No drainage 

70 (35%) 


Constant drainage (urethral) i 

107 (53 6%) 

200 (100%) 

Constant drainage (S P.) . | 

23 (11 5%) 

26 

Sulfonamide therapy . . I 

HO (70%) 

178 (89%) 

PemciUiQ therapy 

24 (12%) 

106 (53%) 

streptomycin therapy. 

2 (1%) 

7 (3 5%) 

Transfusion 

6 (3%) 


Heparin .. • | 

2 (1%) 

7 


implications of the possibilities of chemotherapy and antibiotic therapy to com¬ 
bat these organisms are obvious if adequate preoperative preparation is carried 
out. Fortunately the members of the colon family comprise the most frequent 
infecting agents which are the most responsive to the sulfonamides. Likewise it 
is just as fortunate that B. proteus was present in only 5.5 per cent of cases. 

In this group of 200 patients as seen in table 6 there were 70 in whom pre¬ 
operative drainage was not used; in 107 constant drainage via the urethra was 
employed and in 23 a suprapubic catheter was inserted into the bladder either 
via a trocar or by open cystotomy under local anesthesia. Preoperative drainage 
was used for all patients having total retention of urine and partial retention of 
urine with renal insufficiency. The average period of preoperative drainage for 
these 130 patients was 8 days. Sulfonamides in the form of sulfadiazine or a 
combination of sulfadiazine and sulfamerazine in the dose of 2 gm. per day was 
adimnistered during the preoperative period to 140 (70 per cent) patients; 9 
patients exhibited a toxic reaction in the form of dermatitis or fever with leuko¬ 
penia. Methenamine and calcium mandelate were used chiefly for those patients 
not tolerating or not receiving the sulfonamides. Penicilhn was used preopera- 
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tively in 24 cases chiefly where mixed urinary infections were present and strep¬ 
tomycin in 2. Digitalization was necessary and employed for 20 of 50 cardiac 
patients; preoperative transfusion was given to 6. Heparin was used in 2 cases 
before operation for phlebothrombosis present at admission and continued until 
this condition had been adequately controlled. Ambulation and active exercise 
of the lower extremities was used in all patients as prophylaxis against phlebo¬ 
thrombosis both before and after operation. Prophylactic femoral vein ligation 
was used in no cases in this group and no deaths occurred from pulmonary 
embolism. 

In table 7 it is seen that the preoperative diagnosis of benign hyperplasia was 
made in 163 cases and of carcinoma in 37 instances. In one patient having a retro¬ 
pubic prostatectomy a carcinoma in situ was found by the pathologist. Supra¬ 
pubic prostatectomy was performed on 1 patient having multiple vesical calculi 
and an inoperable carcinoma of the prostate. A preoperative diagnosis of operable 
carcinoma of the prostate was made in 21 cases and total prostatectomy was 
completed in 18 cases; in 3 instances the process was found to have extended 
outside of the gland and to be so fixed that total prostatectomy was impossible. 
In 3 of the 18 cases in whom total extirpation was completed no evidence of 


Table 7. —Correlation of preoperative diagnosis and operation employed 



StTpaAPtJDIC 

SETKOPOniC 

TttANS- 

UJICTUB-VL 

praiNEAL 

TOTAL 

■Ronio-n hvnAmlnqin... 

23* 

30 

54 

56 

103 


1 

0 

15* 

21t 

37 



1 


* 1 death occurred after operation. 

fS were inoperable carcinoma; 3 were not carcinoma; 18 were total prostatectomies. 


carcinoma could be found, though each showed squamous metaplasia and chronic 
inflammation. Bilateral orchiectomy was performed upon all having carcinoma 
except one who refused to have this and was sterilized by means of roentgen 
ray therapy; estrogenic therapy was employed for all. It has seemed to us that 
removal of the androgenic stimulus insofar as possible as early as possible is 
indicated in all cases of carcinoma of the prostate. In several cases total prosta¬ 
tectomy was carried out several months after orchiectomy and estrogens had 
been administered which had caused a strildng decrease in size and fixation of the 
gland. So insidious is the metastatic spread of this tumor it seems that even 
though total surgical extirpation has been accomplished that the full benefit of 
hormone therapy should be made available to the individual for his greatest 
protection in case unlcnown metastatic spread has already occurred. The poUcy 
of withholding orchiectomy until metastases have appeared and are causing 
symptoms does not seem to be justified or to be effecting the most vigorous attack 
on cancer of the prostate from the beginning. In 15 cases transurethral prosta¬ 
tectomy was necessary for obstructing inoperable carcinoma which had not re¬ 
sponded sufficiently locally as a result of orchiectomy and estrogens to permit 
emptying the bladder. In 1 case where there was a coincident grade 4 papillary 
carcinoma of the bladder and also a separate carcinoma of the prostate, simul- 
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taneous bilateral ureterosigmoidostomy and perineo-abdominal total cystectomy 
were carried out. 

In the evaluation of the results obtained an analysis of the days of postopera¬ 
tive drainage, the da3^ in the hospital after operation, and the postoperative 
complications has been made. These are illustrated in tables 8 and 9. 


Table 8. —Poatopcralive hospilalizalion average 



SOPaATOBte 

BKTSOPUBIC 

TRANS* 

DBSTUKAL 

BEBINEAX. 

TOTAL 

Days C.D. 


9 

7 

5 

8 


Days to discharge.' 

16 

IS 

14 

18 


14 days or less 

(107). 

54% 

60% 

BIS 

42% 

53.5% 

15-21 days 

(55).1 

33% 

23% 


34% 

27.5% 

22-28 days 

(21). 

8% 

6% 

10% 

13% 

10.5% 

Over 29 days 

(17). 

4% 

10% 

7% 

10% 

8.5% 

Total 

200 . 





100% 


Table 9. —Postoperative complications 






' PSRIHBAL 1 

TOTAL 

No complications. 

13 (54%) 

14 (47%) 

38 (55%) 

50 

(65%) 

115 

(57.5%) 

Hemorrhage (clots evao> 



i 





uated), V. ^ V..., V.. A. A. A 

1 (4%) 

3 (10%) 

a (8.7%) 

3 

(3.9%) 

13 

(6.5%) 

Hemorrhage (cystotomy). 

1 (4%) 

1 (3.3%) 

2 (2.9%) 

4 

(5.2%) 

8 

(4%) 

Hyperpyrexia (102F) .... 

5 (20%) 

0 (20%) 

14 (20.3%) 

6 

(7.8%) 

31 

(16.5%) 

S.D. reaction. 

2 

2 

2 

3 


9 


Epididymitis*. 

0 (0) 

2 (6.6%)! 

3 (4.3%) 

6 

(7.8%) 

ll* 

(5.6%) 

Phlebotbrombosis. 

1 (4%) 

0 (0) 

2 (2.9%) 

6 

(7.8%) 

9 

(4.5%) 

Pulmonary infarction.... 

0 (0) 

0 (0) 

1 (1.4%) 

3 

(3.9%) 

4 

(2%) 

Wound infection. 

3 (12.5%) 

2 (6.6%) 


4 

(5.2%) 

9 

(4.5%) 

Fistula P.O. temporary... 

2 

2 

0 

4 


8 


Incontinence. 

0 (0) 

0 (0) 

4 (5.8%) 

5t (6.5%) 

9 

(4.5%) 

Atelectasis. 

2 (8.3%) 

2 (6.6%)! 

2 (2.9%) 

1 

(1.3%) 

7 

(3.5%) 

Cardiac failure. 

2 (8.3%) 

1 (3.3%) 

3 (4.3%) 

0 

(0) 

6 

(?%) 

Coronary thrombosis. 

0 (0) 

1 (3.3%) 

1 (1.4%) 

1 

(1.3%) 

3 

(1.5%) 

Septicemia. 

1 (4.1%) 

0 (0) 

0 (0) 

1 

(1.3%) 

2 

(1%) 

Anuria. 

0 (0) 

0 (0) 

1 (1.4%) 

0 

(0) 

1 

(0.5%) 

Death. 

1 (4.1%) 

0 (0) 

1 (1.4%) 

0 

(0) 

2 

(1%) 

Total of operations. 

24 

30 

69 

77 

200 


* 66 patients had vasectomy and 3 epididymitis; 131 patients did not have vasectomy and 
8 had epididymitis. 

12 total prostatectomy. 


The average number of days of constant drainage of the urinary bladder after 
operation was less after transurethral prostatectomy than any other method 
(table 8) (5 days); this method was foUowed by the retropubic (7 days), perineal 
(8 days) and suprapubic (9 days). The time to remove the catheter is an arbitrary 
one and wnU vaiy with the individual surgeon. The average days in the hospital 
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after operation were shortest also after transurethral prostatectomy (14 days) and 
longest for perineal prostatectomy (18 days) with suprapubic and retropubic 
coming in between (16 days each). Too much cannot be construed from these 
figures nith regard to the merits of the type of operation except as a general 
indication of what can be expected for a group of patients at this age with the 
accompanying types of pathological changes present and the complications likely 
to occur. For each group this seems rather a long time for hospitalization after 
prostatectomy; however, this impression is improved on consideration of the fact 
that 107 patients were discharged in 2 weeks or less after operation and that only 
17 were hospitalized for longer than 4 weeks. The most common causes of pro¬ 
longed hospitalization were postoperative urinary incontinence, debility and 
cardiac disease. From table 8 it may be pointed out that 59 patients having 
perineal prostatectomy were discharged in less than 3 weeks (76 per cent) and 
33 (42 per cent) were discharged in 2 weeks or less. Fifty-seven transurethral 
prostatectomies (82 per cent) were discharged in less than 3 weeks and 43 (62 
per cent) left the hospital in less than 2 weeks. Likewise 18 (60 per cent) patients 
having retropubic prostatectomy were discharged in less than two weeks and 25 
(83 per cent) in less than 3 weeks; at the same time it is seen that for the supra¬ 
pubic prostatectomies 13 or more than 50 per cent were discharged in less than 
2 weeks and 21 (87 per cent) were discharged in less than 3 weeks. The average 
postoperative hospitalization for the 200 patients was 16 days. 

The major postoperative complications are shown in table 9 according to the 
type of operation performed. The serious complication of urinary incontinence 
occurred 4 times after transurethral prostatectomy; one of these was an inopera¬ 
ble carcinoma of the prostate; a perineal plastic was performed in an attempt to 
cure this condition in 3 patients. Incontinence was cured for 1, improved for 1 
and not improved for 1, Bilateral ureterosigmoidostomy was performed for 
this third patient wth complete cure of incontinence followed by an afebrile 
convalescence and return of the patient to an active existence. This is a radical 
measure but the incapacitation accompanying total incontinence warrants radical 
measures for cure. The pattern for this has been set by the pediatric surgeon in 
the cure of exstrophy of the bladder. Four instances of incontinence were after 
total perineal prostatectomy for carcinoma (3 cases) and suspected carcinoma 
(1 case) and 1 after simple enucleation for benign hypertrophy. Temporary in¬ 
continence after retropubic prostatectomy cleared completely wthin 1 month 
in 2 cases. 

Acute epididymitis occurred 11 times concomitant with postoperative urethral 
catheter drainage. Of 66 who had vasectomy, there were 3 with epididymitis and 
of 134 wthout vasectomy, 8 had epididymitis. Acute epididymitis occurring 
after vasectomy was due, we believe, to previous constant drainage via a urethral 
catheter. This is an incidence of 5.5 per cent of postoperative acute epididymitis 
which is relatively small when one considers that urinary infection was a prominent 
finding in 44.5 per cent of patients at the time of admission to the hospital. 
It is significant that preoperatively 140 (70 per cent) patients received sulfona¬ 
mides, 24 (12 per cent) penicillin and 2 (1 per cent) streptomycin; postoperatively 
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178 (89 per cent) were treated ivith sulfonamides, 106 (53 per cent) penicillin, and 
7 (3.5 per cent) streptomycin. Toxic reaction in the form of fever, rash, and leuko¬ 
penia due to sulfonamides occurred in 9 patients. In each, recovery ensued with 
cessation of the drug. Phlebothrombosis occurred 9 times and was treated success¬ 
fully with heparin in each case even though 4 of these had pulmonary infarction 
causing the initial s 3 Tnptoms. Postoperative hyperp 3 Texia (102F) exclusive of 
drug reaction occurred in 31 (15 per cent) patients; the highest incidence was 
after transurethral prostatectomy 20 per cent and retropubic prostatectomy 20 
per cent. Atelectasis was a significant complication in only 8 (3.5 per cent) of 
cases. Eight (4 per cent) patients had temporary urinary fistulas all of which 
healed completely before discharge from the hospital and in less than 1 month 
except in 1 patient who had a perineal cellulitis after total prostatectomy causing 
drainage for 0 weeks. There were no rectal or rectourethral fistulas. Wound infec¬ 
tion occurred in 9 of the open operations (131) or 6.8 per cent; the incidence of 
wound infection in transurethral prostatectomy is difiicult to ascertain but is 
thought to be high if judged on the basis of postoperative pyuria. Twenty-one 
patients (10.5 per cent) had complicating postoperative hemorrhage; 13 (6.5 per 
cent) were not severe and were managed by irrigation and evacuation alone; 9 
(4.5 per cent) required postoperative cystotomy. Cardiac decompensation oc¬ 
curred in 6 and coronary thrombosis in 3 during the postoperative period. One of 
the latter was fatal and another patient having arteriosclerotic heart disease died 
of septicemia. One patient was anuric for 5 days after transurethral prostatec¬ 
tomy and recovered. It is to be noted that 115 (57.5 percent) of patients had no 
postoperative complications and that these constituted approximately 50 per cent 
of the suprapubic, retropubic and transurethral prostatectomies whereas 65 per 
cent of perineal prostatectomies had no complications. 

From a consideration of the foregoing data, it can be concluded that a low mor¬ 
tality rate (1 per cent) can be attained using all methods of prostatectomy by 
applying these methods to selected cases. It is shown that age per se is no contra¬ 
indication to carrying out radical surgery. The mortality rate today from cancer 
of the prostate is forbidding and its incidence is appalling (estimated at 14“ to 
29 per cent’ of males over the age of 50). Efforts are being made by only a few 
to attack this problem in a realistic manner.® There is only one cure for cancer of 
the prostate today and that is total prostatectomy. Orchiectomy and estrogenic 
therapy yield dramatic results that are magnificent palliation for which we owe 
thanks to the monumental work of Huggins.® Hinman® has estimated that only 
5 in every 100 patients with cancer of the prostate are seen early enough to justify 
a total radical procedure. To correct this situation calls for education of the laity 
as well as ourselves in order to make the diagnosis early enough. If it is true that 


Urobf^: ^5^23 ° 935 !® frequency of occurrence of occult carcinoma of the prostate. J. 
1939^^“**'®“^’ prostate gland; pathologic study. J. Urol., 41:557-574, 


■ Hinman. F.: 'Hie obstructive prostate. J. A. M. A.. 136: 136-141 1947 
M. A ,''l3r576-58M9l6. The five year results. J. A. 
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more than 3 million men in this country today have cancer of the prostate,® then 
the efforts to cure this disease by radical surgery have been practically negligible. 
The best results \vill be obtained if we make an earnest effort to fit the therapy 
to the patient rather than attempting to make the patient conform to our pattern 
of surgery. By any approach the fundamental surgical principles continue to be 
of paramount importance namely, preoperative preparation, position, e.xposure, 
illumination, hemostasis, asepsis, drainage, chemotherapy, proper anesthesia, 
and postoperative care. 

The following discussion will summarize the indications and contraindications 
for each method of prostatectomy in following a policy of selective management 
of prostatism. The major premise of this discussion will be to fit the operation to 
the patient rather than to fit the patient to our individual pattern of surgery. 
It is unquestionable that there is a definite place for each type of prostatectomy 
and that xmiversal efforts should be made to perfect the technique of each. 

SUPRAPUBIC PROSTATECTOMY 

Suprapubic prostatectomy is the easiest method to master and uniformly 
gives good end results for benign hyperplasia. It carries a somewhat higher mor¬ 
tality rate apparently due to its being both a transabdominal and transvesical 
procedure which involves more visceral traction and the opening of more tissue 
planes into which potential sepsis may supervene. The transabdominal approach 
per se is likely to interfere udth vital capacity to a greater extent than is the trans¬ 
urethral or perineal method. We have considered the contraindications to the 
abdominal approach to be extreme obesity, severe cardiac or pulmonary disease, 
general debilitation of the patient, inguinal or ventral hernia, a recent abdominal 
operation for other disease or the necessity for the same to be performed, abscess 
of the prostate, carcinoma of the prostate, and fibrous contracture of the vesical 
neck. Our indications for suprapubic prostatectomy have corresponded closely to 
those of Higbee'® and of many others." • " The operation permits the adequate 
simultaneous treatment of coexisting, intravesical pathological changes, avoid¬ 
ance of trauma to the rectum, and produces the least disturbance of sphincteric 
and genital functions. It has the advantage of providing for both suprapubic 
and urethral drainage, if necessary. It has been employed by us chiefly for those 
cases having vesical calculi, large diverticula of the bladder, excessive intravesical 
enlargement of the prostate and coexistent vesical neoplasm. Careful considera¬ 
tion regarding the advisability of total cystectomy is given the latter. It is com¬ 
mon experience that open enucleation of the large prostate is preferable to trans¬ 
urethral prostatectomy. Where there is encroachment upon the ureters by a 
subtrigonal hyperplasia enucleation under direct visualization is desirable. The 
fact that previous suprapubic drainage has been necessary in preparation for 
prostatectomy has not in itself been considered a necessary indication for supra¬ 
pubic prostatectomy. The choice of operation is determined by consideration of 

10 Higbee, D. R.: The status of perineal prostatectomy today. J. A. M. A., 139; 141-144, 
1949. 

11 Quinby, W. C. and Landsteiner, B. K.: Hemostasis by thrombin and fibrin foam in 
Bupr£^ubic prostatectomy; an analysis of 40 cases. New England J. Med., 236:609-612,1946. 

n Joelson, J. J.: Personal communication. 
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all the characteristics of that individual patient. The presence of skeletal de- 
formitias which prevent putting the patient in a proper position for either trans¬ 
urethral or perineal prostatectomy may be an indication for transabdominal 
prostatectomy. 

RETROPUBIC PROSTATECTOIirY 

This relatively new approach to the prostate developed by Millin’ has caused 
much discussion and few have yet had sufficient experience with this method 
of approach to permit final evaluation of the advantages as well as the disad¬ 
vantages. There are certain obvious anatomic and physiologic advantages to this 
direct abdominal extravesical approach to the prostate gland. The outstanding 
feature of the operation is that the bladder is neither opened nor disturbed during 
the enucleation and accurate visualization of the prostatic bed and vesical out¬ 
let can be obtained following removal of the prostate. Hemostasis can be accom¬ 
plished under direct vision by suture and electrocoagulation. The operation has 
been attended by few complications and is characterized by a smooth, com¬ 
fortable postoperative course in most cases. The urethral catheter drains the 
uninjured urinary bladder and is less interfered with by any bleeding in the 
prostatio bed because the prostatectomy has been extravesical rather than trans¬ 
vesical. If there are intravesical pathological changes that need attention, the 
transvesical approach is indicated rather than the extravesoial or retropubic 
approach. Because it is an abdominal aperation there are similar contraindica¬ 
tions to it as for suprapubic prostatectomy, such as abscess, cancer, fibrosis of the 
vesical neck and extreme obesity. The attempt at enucleation of the small ad¬ 
herent prostate and contracted vesical neck meets the same difficulties by this 
approach as by the transvesical approach. When suppurative prostatitis or ab¬ 
scess of the prostate is present, infection of the prevesical space with postoperative 
drainage and urinary fistula as well as osteitis pubis is courted by the retropubic 
approach. The large benign glands are easier for enucleation by this technique; 
however, the anatomic distribution of the hyperplasia is of importance and the 
retropubic approach is more difficult for the distinctly subtrigonal, posterior and 
excessive intravesical enlargement. This approach has the advantage of being 
less likely to cause disturbance of sphincteric and genital functions. It is neces¬ 
sary at times to excise a wedge of the vesical neck to prevent postoperative stric¬ 
ture therein. Millin and others have performed total prostatectomy by this 
approach for cancer of the prostate. However, our experience indicates that this 
is not the most desirable or direct approach for radical prostatectomy. This ex¬ 
perience is based on total prostatectomy via the perineum, retropubic enuclea¬ 
tion for benign hyperplasia and the use of the retropubic approach to total cystec¬ 
tomy with prostatectomy and vesiculectomy. For the latter operation it was 
found that the combined perineo-abdominal approach definitely facilitates the 
delivery of the prostate, vesicles and bladder. 

TRANSURETHRAI, PROSTATECTOMY 

Transurethral prostatectomy has enjoyed a greater numerical popularity than 
any other operative method in this country. Technically it is the most difficult 
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procedure to learn because it is an indirect approach with the greatest visual and 
palpatory limitations. It has the disadvantage of being a closed operation with 
the least provision for drainage of any method. It is ideally adapted to the relief 
of obstruction by the small fibrous gland or median bar, median lobe enlargement, 
contracture of the vesical outlet, small adenomatous hyperplasia which is not 
sub trigonal, and for the inoperable neoplastic prostate causing obstruction which 
has not responded to orchiectomy and estrogenic therapy. With control of infec¬ 
tion and good hemostasis it yields good results with a low mortality rate. For the 
majority of surgeons it is not the method of choice for removal of large glands. 
It has the advantage in the case of severe cardiac patients that they may be 
operated upon under low spinal, caudal or general anesthesia in a comfortable 
position in spite of orthopnea and be little disturbed by the operation. Catheter 
drainage is necessary for only 2-3 days after operation in most cases and the 
days in the hospital after operation are less than for any other method. On the 
other hand the morbidity is higher, repeated operations more often necessary, 
urinary infection more prolonged and the functional result less perfect than when 
an open surgical enucleation is carried out. It is an ideal operation fo appro¬ 
priately selected cases. It is specifically of value for the cord bladder with con¬ 
tracted vesical neck and hypotonic bladder after abdomino-perineal resection for 
carcinoma of the rectum. It overcomes the disadvantages of transabdominal 
prostatectomy for most contraindications except carcinoma and infection. It is 
not desirable for the patient having hydro-ureter and hydronephrosis. Severe 
hemolytic reactions can be avoided by using 3 per cent dextrose instead of dis¬ 
tilled water as an irrigating medium. We have used this for 2 years without 
operative difficulty or postoperative reaction. The hemolytic reaction following 
the use of distilled water has caused anuria in a small number of patients reported 
in the literature and probably in a larger number not reported. Urinary inconti¬ 
nence occasionally occurs as a complication of transurethral prostatectomy as a 
result of an inadequate removal of tissue or when damage occurs to the vesical 
outlet resulting in a cicatrized funnel shaped opening which is adherent and can¬ 
not close. Resection of the apical masses may be followed by paralysis of the 
external sphincter which causes poor control and dribbling but not total inconti¬ 
nence. Stricture of the urethra has occasionally been a delayed postoperative 
complication. Impotence is seldom a complication of a carefully performed trans¬ 
urethral prostatectomy. 


PERINEAL PROSTATECTOMY 

Perineal prostatectomy has not enjoyed the popularity of the above three 
procedures for several reasons.^® Draper^ has shown that in one large hospital 
perineal prostatectomy was done in only 81 cases in a period of 27 years and 12 of 
these were done in 1946. This operation, originally perfected by Dr. Hugh Young, 
has undergone various modifications but has enjoyed frequent usage in the hands 
of relatively few surgeons. Higbee^® has very aptly attributed this unpopularity 

Draper, J. W.: Twenty-seven years of prostatic surgery at Bellevue hospital. Surgery, 
23: 515, 1948. 
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to a lack of knowledge of the anatomy of the male perineum, absence of teaching 
of the method and the hazards of injury to the rectum and structures traversing 
the triangular ligament. It is our conviction that the method should be taught 
and that in so doing the magnitude of hazards will be greatly diminished. It is 
the most direct surgical approach to the prostate gland and is of particular value 
in those cases wherein the presence of carcinoma is suspected. The prostate can 
be exposed via the perineum through a small incision which places no burden on 
vital functions and is ideal for poor risk patients. E.\treme extension of the pre¬ 
senting perineum by sharp flexion of the thighs upon the trunk is of utmost im¬ 
portance in obtaining the necessary position. Occasionally deformities of the 
spine, ankylosis of joints or fractures may make it impossible to obtain a position 
for this operation and result in the choosing of another method of approach. The 
davis perineal elevator'* can be fitted to any standard operating table and has 
allowed us since its adoption to place the patients who are the poorest risks in 
proper position for perineal prostatectomy. Evidence of early carcinoma of the 
prostate is a direct indication for this approach for it is by this method that total 
radical prostatectomy may be most easily performed and herein lies the only 
hope of cure for this condition. The predominance of cancer in the seventh decade 
and over malces one think more frequently of the necessity of this approach, 
particularly with the ever increasing longevity of the tiroes. When prostatio 
hyperplasia is great and especially a posterior enlargement the perineal route is 
easiest because of displacement of the rectum posteriorly and away from the 
line of incision. When the gland is large and the patient is obese and has other 
contraindications to an abdominal approach we have found this to be the method 
of choice. Suppurative prostatitis, abscess of the prostate and prostatic calculi 
are ideally managed via this route. The patient who has recently had a coronary 
thrombosis or cardiac decompensation, who has a large obstructing prostate 
tolerates perineal prostatectomy better than any other method of operation. 
However, if there are intravesical pathological changes to be remedied simul¬ 
taneously, the perineal route should not be used. When the technique has been 
learned, this operation fails to disturb the patient’s vital functions and there is 
little blood loss in the majority of cases. It is, therefore, especially suited for the 
poorer risks. The method does carry with it a greater risk of rectal injury, post¬ 
operative incontinence and impotence than any other approach. The first two 
complications may be prevented with proper care to anatomical detail; the latter 
is a real hazard in relatively few of the cases chosen for this approach on account 
of age and general condition. It is not the operation of choice for the young 
patient. It is significant that there were no deaths in this group of 77 perineal 
prostatectomies and particularly so when one considers that 18 of these were 
total prostatectomies. The approach to surgery of the prostate today must not 
neglect the curability of cancer when the diagnosis is established early. Colston'* 
has reported 48.6 per cent cured, and Hinmaa'* 56 per cent cured of cancer of 


"."d “anufacturcd by C. E. Balbaoh, Omaha, Neb. 
J. A. M. A." 127f'6£72®i9f5“ of the prostate gland: Radical operation. 

“ Hininan, P. and rfinman, F. Jr.: The early diagnosis and radical treatment of nroe- 
tatic carcinoma. Read before meeting of California State Medical Association May 1, 1947. 
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the prostate by radical extirpation in those cases discovered early enough to be 
thought of as potentially curable by surgeiy. 

SUMMARY 

An analysis has been made of 200 consecutive prostatectomies performed in a 
teaching hospital where a policy of selective operative approach is practiced. The 
preoperative preparation, postoperative care, mortality and postoperative com¬ 
plications encountered have been given. The advantages, disadvantages, indica¬ 
tions and contraindications for each type of prostatectomy have been discussed. 
It is emphasized that each method of approach has a definite place in the thera¬ 
peutic armamentarium. Multiple conditions which must be considered in the 
individual patient in determining the method of operative approach have been 
analyzed in detail in 165 instances of benign hyperplasia and 35 of carcinoma of 
the prostate. There was a mortality rate of 1 per cent in this group of patients. 
It is concluded that in the approach to prostatic surgery today the operation 
chosen should be that most suitable for the condition of the individual patient. 

Peter Bent Brigham Hospital, Boston, Mass. (J. H. H.). 
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TRANSURETHRAL PROSTATIC RESECTION: A COMPARISON OF 
TWO SERIES OP CASES* 

MAXWELL A. JOHNSON and ALE H. GUNDERSEN 

From the Departments of Urology of the LaCrosse Lutheran Hospital and the Oundersen 
CliniCt LaCrosse, lEis. 

Almost twelve years ago, one of us (A. H. G.) presented an analysis of 100 
consecutive transurethral resections on the prostate gland which he had per¬ 
formed during the preceding 1J years. It is of interest to inquire as to the progress, 
or lack of it, which has been obtained in connection ivith this operation since 
that time. Therefore, a second series of 100 consecutive cases treated trans- 
urethrally was studied with view to making possible comparisons. This second 
series was operated upon during the period June 1, 1947 to January 1, 1948. 


AGE DISTRIBUTION 

The average age of all patients operated on transurethally for prostatic obstruc¬ 
tion remains at about 70 years (table 1). It should be observed, however, that 
the age distribution has undergone a change. About tivice as many patients are 
being resected in the 81 to 90 year age group and in the 51 to 60 year age group 
today as compared with the situation 12 years ago. There is, therefore, a spread¬ 
ing out of the ages at which resection is undertaken; produced on the one hand by 
a general increase in the old age population, and on the other handby a tendency 
to have patients seek urological help at an earlier age. The largest number of 
cases are now found in the 61 to 70 age group as against the peak in the 71 to 
80 age group previously. 


PBEOPERATIVE CABB AND COMPLICATIONS 


Apparently due to the tendency to have patients seek urological help sooner 
we are now seeing less complicated cases (table 2). While in the first series 31 
patients were completely obstructed when first seen, only 16 in the second 
series had this complaint. Also, in the fiist series 24 cases had elevation of the 
nonprotein nitrogen white only 8 in the second series had this complication. 
Oddly enough, the incidence of large diverticula remains at 5 to 7 per cent. 

The resection of recurrent oases remains at 8 to 9 per cent. While the number 
of resections for recurrent benign growths decreases, the cases of prostatio 
carcinoma live longer on estrogenic therapy and more carcinomatous local 
recurrences need resection. 

Preoperative hospitalization has decreased slightly (table 4). While the average 
preoperative stay was 3| days 12 years ago, it is now 2J days. Again, this reflects 
the fact that we are seeing less advanced and less complicated cases. 


‘Read at annual meeting, Wisconsin Urological Society. LaCrosse Wis Anril 24 lOAR 
"r27.‘l9«! Southwestem SurgicalcoTO^Sot'^rl^, Sopi 
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TREATMENT 

The introduction of the routine administration of sulfonamides as well as the 
invention of the bag catheter have brought about a change in our preoperative 
care. All patients except those with gross elevation of the nonprotein nitrogen 


Table 1. —Age groups 
200 cnsfis of prostntic obstruction 


1 

AGE GROUPS 

mo rnN.IECUTIVE CASES TREATED DY 
TRANSURETHRAL RESECTION—JUNE 1, 19JS 
TO AUGUST 1, 19J6 

too CONSECUTIVE CASES TREATED BY 
TRANSURETHRAL RESECTION—JUNE 1, 1947 
TO JANUARY 1, 1948 

Average age. 

69J years 

70J years 

Eldest case. 

90 years 

89 years 

Youngest case. 

33 years (median bar) 

42 years (median bar) 

Age groups: 



81-90. 

8 cases 

15 cases 

71-80. 

44 cases 

33 cases 

61-70. 

41 cases 

37 cases 

51-60. 

6 cases 

12 cases 

41-50. 

0 cases 

3 cases 

31-40. 

1 case 

0 cases 


Table 2.--Preoperative findings 



SERIES 1 

SERIES 2 

Completely obstructed on admission. 

31 cases 

16 coses 

Elevated N.P.N. (36 mg. % or higher): 



Without symptoms. 

Not given 

4 cases 

With symptoms. 

24 cases 

4 cases 

Recurrent cases. 

8 cases 

9 cases 

Adenomata. 

6 cases 

4 cases* 

Carcinoma. 

2 cases 

5 cases 

Papillomata. 

2 coses 

1 case 

Diverticula. 

7 cases 

5 cases 

Urinary calculi: 



Ureter. 

2 cases 

0 cases 

Bladder. 

4 cases 

8 cases 


* One done elsewhere. One with alkaline incrustations. 


are started on small doses of sulfadiazine on admission. At the same time those 
with large amounts of residual urine or acutely obstructed are placed on catheter 
drainage with a No. 16, 5 cc bag catheter. They may be carried along this way 
for several days while necessary preoperative studies are made. Penicillin or 
other antibiotics are not used except for some special consideration. 






























TRANSUKETHRAL PHOSTATIC RESECTION 


149 


Probably because of the ease and safety with which catheter drainage can 
now be carried out, the number of such cases has increased from 21 per cent to 
28 per cent in spite of the above noted decreases in patients acutely obstructed 
or with high nonprotein nitrogen determinations (table 3). Of the 28 per cent, 
3 cases had drainage instituted before admission to the hospital and 25 cases had 
catheters placed after admission. Only I patient in the current series had a 
suprapubic cystostomy; this was done to remove a large bladder calculus. Three 
suprapubic cystostomies were done in the series 12 years ago. 


TAni.E 3. —Treatment 


1 

SESIXS 1 ' 

SEBlESl 

One resection. 

82 cases 

92 cases 

Two reseptions. 

14 cases 

6 coses 

Three resections.... 

1 case 

2 cases 

Four resections. 

3 cases 

0 cases 

Cystostomy. 

3 cases 

1 case 

Catheter drainage (preoperative). 

21 cases 

23 cases 

No drainage (preoperative). 

76 cases 

71 cases 


Table 4. —Hospitalization 


! 

sum 1 

BESm 3 

Hospitalization { 



Prooperativo: 



Average. 

3i days 

2} days 

Shortest. 

0 days 

0 days 

Longest. 

40 days 

20 days 

Postoperative: 



Average. 

lOi days 

8} days 

Shortest.j 

2 days 

3 days 

Longest. 

69 days 

60 days 

Total hospitalization: 


1 

Average. 

13} days 

11 days 

Shortest. 

3 days 

3} days 

Longest. 

63 days 

GO days 


Ninety-two cases in this recent series had 1 resection, while 6 cases had 2 
resections and 2 cases had 3 resections. This compares with 82 cases with 1 
resection, 14 cases with 2 resections, 1 case with 3 resections, and 3 cases with 4 
resections 12 years ago. 


POSTOPERATIVE CARE 

In comparing the postoperative reactions in our two groups, one must con¬ 
sider that on one hand we now have the aid of the sulfonamides and penicilhn 
formerly not available, while on the other hand we now produce a much larger 
wound area for the absorption of bacteria and products of tissue destructiL. 
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It may be said that temperature reactions up to 102 F (rectally) have been re¬ 
duced while the more severe reactions remain about the same (table 5). 

Catheter drainage has remained at 2 days postoperatively, with an occasional 
case being drained for 3 days. 

A trend toward shorter postoperative hospitalization continues. The already 
low average postoperative hospitalization 12 years ago of 10§ days has now been 
reduced to 8§ days. 

Except in those cases where alkaline incrustations have been present and where 
their recurrence is feared, patients are not sent home on sulfa drug. An adequate 
resection with good “funnelization” insures a minimum of infection and also an 
absence of fever or constitutional symptoms. Annoying dysuria during the post¬ 
operative and post-hospitalization period is controlled with small doses of 
methylene blue. 


Table 5. —Postoperative temperatures 



SEStCS 1 

SESIES 2 

Highest postoperative temperature (rectal): 
98.6-100.^ 

44 

SO 

100 -101. 

34 

16 

101 -102. 

22 

14 

102 -103. 

7 

10 

103 -104. 

8 

5 

104 -105. 

5 

4 

105 -106. 

• 2 

1 


POSTOPER.\TIVE COMPLICATIONS 

Hemorrhage, both of the immediate and of the delayed varieties, continues 
to be an occasionally troublesome complication of the transurethral resection 
(table 6). Immediate hemorrhage is most often noted on the afternoon of the 
operative day. While formerly about 3 per cent of these cases had to be returned 
to the operating room for evaculation of clots and fulguration of bleeding points, 
we almost never see bleeding of this severity now. We believe that this is due to a 
more adequate resection together with meticulous control of bleeding before 
closing the operative procedure. We do not believe continuous irrigation to be 
necessary or desirable; the vast majority of our resections are never irrigated. 
Further, transfusion of blood is seldom required unless the patient was previously 
anemic. 

However, it would appear that the number of patients returning in 15 to 25 
days postoperatively with a bladder full of clots has not been decreased but 
remains at from 4 to 6 per cent. This type of secondary hemorrhage has been 
thought to be due to sloughing tissue which was inadequately resected. That 
this is not the entire answer is indicated by the fact that we now leave less 
avascularized tissue than ever before. 

During the past year we have discontinued the routine bilateral vasectomy 
formerly practiced. It has been our impression that the incidence of epididymitis 
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is unchanged ivhether vasectomy is performed or not. However comparison 
of our two groups indicates that 12 years ago 2 per cent of patients developed 
this complication, whereas today about 5 per cent of patients develop it. This 
latter fi^re is close to that reported by Lynn and Nesbit for 300 consecutive 

transurethral resections done wthout vasectomy. ^ 

The complications of peri-urethral abscess, phlebitis, and mcontinence were 

Table 6.— Complications __ 


I. Hemorrhago 

A. Immediato.^. 

Requiring rc-operation. 

Requiring irrigating catheter.... 

B. Delayed... 

Requiring ancatheaia and to- 

operation. . . 

Requiring eatheter drainage.... 

II. Epididymitia. 

III. Perforation of bladder (extravasation 

of urine). 

IV. Periurethral abscess. 

V. Phlebitis. 

VI. Embolus . 

VII. Incontinence. 

VIII. Prolonged frequency and urgency. 

Relieved after 60 days.. • 

Unrelieved of frequency (carcinoma) 

IX. Inability to empty bladder. 

Diverticula. 

Atony... 

Insulficient tissue removal. 

X. Stricture following operation. 

XI. Pyuria continuous after 3 months. 

Diverticula. . . 

Chronic pyelonephritis. 

Carcinoma with recurring obstruc¬ 
tion.. .. 

Atony of bladder. 

Cystitis (unrelieved). 


8 cases 

8 cases 

3 cases 

0 cases 

6 cases 

8 cases 

4 cases 

6 cases 

2 cases 

4 cases 

2 cases 

2 cases 

2 cases 

5 cases 

(vas tie) 

(no vas tie) 

0 cases 

1 cose 

1 case 1 

0 cases 

1 case 

0 cases 

0 cases 

1 case 

1 case 

0 cases 

8 cases 

5 cases 

4 cases 

1 case 

4 cases 

4 cases 

6 cases 

13 cases 

4 cases 

4 cases 

1 case 

9 cases 

1 case 

0 cases 

3 cases 

1 case 

18 cases 

6 cases 

7 cases 

2 cases 

1 case 

1 case 

6 cases 

3 cases 

2 cases 

0 cases 

2 cases 

0 cases 


avoided in the recent series whereas 12 years ago 3 per cent of the cases developed 
one of these. However, 1 case of bladder neck perforation and 1 case of pulmo¬ 
nary embolus occurred in the recent series while none were recorded 12 years 
ago. Fortunately, neither of these patients died. 

One postoperative stricture was encountered in the current series as against 
3 cases previously. We believe the reduction in stricture formation to be due to 
an increased appreciation of the limit to which the urethra can be stretched 
without forming a stricture. We freely use meatotomy and occasionally a perineal 
urethrotomy. 
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PATHOLOGY 

Twelve years ago the average amount of tissue removed was 13.72 gm. (table 
7). Now the average weight is 30.95 gm. It is interesting that we now routinely 
remove an average weight of tissue which equals the average reported from a 
large series of suprapubic prostatectomies. Also, 41 per cent of our resections 
are in the class which Creevy has designated “the large prostate”; that is, those 
over 30 gm. 

Study of the statistics for the pathological diagnosis of the two series suggests 
that the viewpoint of the pathologists rather than the distribution of the disease 


Table 7.-Pathology 



SEBi£S 1 

SUIES 2 

Average weight of tissue removed. 

13.72 gm. 

30.95 gm. 

gm 1 

cases 

cases 

100-150. 

0 

1 

90-100. 

0 

2 

80- 90. 

0 

1 

70- 80. 

1 

3 

60- 70. 

0 

9 

50- 60. 

1 

2 

40- 50. 

3 

11 

30- 40. 

6 

12 

20- 30. 

10 

12 

10-20. 

38 

30 

0-10. 

41 

17 

Benign hypertrophy. 

74 

77 

Malignant . 

26 

23 

Grade I. 

17 

1 

Grade H . 

6 

5 



(Leukemia 1) 

Grade Til. 

3 

16 

Grade IV . 

0 

0 


processes has changed. Apparently tissue which 12 years ago we called grade 1 
carcinoma, today, \vith more experience, we would label as benign or as grade 2 
or grade 3 carcinomas. In other words, our division of “grade 1 carcinoma” was 
too broad. In both series somewhere around 75 per cent of cases were benign and 
aroimd 25 per cent were malignant. It is of passing interest that 2 of our recent 
patients had leulcemia. One case showed leukemic infiltration in the prostatic 
tissue while the other did not. 


RESULTS 

An insuflScient amount of time has elapsed to completely evaluate our recent 
series. Since the more complete resection should show its superiority in a decrease 
in the number of resections for recurrent adenomata, the full evaluation of the 
second series cannot be made now. The situation today is summarized in table 8. 
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It is to be noted that on a short term basis the change from 12 years ago is not 
BO great as one might guess. Some 81 per cent of patients now obtain excellent 
results as against 74 per cent previously. The percentage of patients obtaining 
good results has decreased from 17 per cent to 12 per cent; this change has been 
reflected in the increase in the percentage of patients obtaining an excellent 
result. The percentage of patients with fair results remains unchanged at 0 
per cent. While the percentage of poor results fell to none in the recent series, it 
was only 1 per cent in the 12 year old series. 

The mortality rates for both series are shown in table 8 as well as a summary 
of the 1 death in the recent series. Included in the recent series are 3 patients 


Tadle 8. —Results and moTlality 


&XSDLT8 

sum 1 

SEBIES 2 


per lent 

per cent 

Excelleniy grade 1 

Free, easy, painless urinary stream. 
No residual. Nocturia 1-2 times. lu- 
fection absent. I 

74 

SI 

Good, grade 2 1 

Free, easy, painless stream. No re¬ 
sidual, Nocturia 2-4 times. Infcc-' 
lion or pyuria usually present. 1 

17 

12 

Fair, grade 3 | 

Kesidual 1 to 4 ounces. Infected. 
Good control. Nocturia 4-6 times. ' 

6 

6 

Poor, grade 4 

Inconlinent. 

1 

0 

MORTALITY ! 

1 

2 

1 

Dccf/i—Case 0.0, Age 80. Dis¬ 
oriented, hemiparcsis. Blood 

1 pressure 210/140. 60 gra. re- 

sected. Died oC sepsis and 

1 broncho-pneumonia—3 days. 


who have died at home of various causes (heart disease, 2 cases; mental deteriora¬ 
tion and cachexia, 1 case). These cases are classified as to their prostatio condi¬ 
tions shortly before death. 


It would seem that the changes and improvements in the transurethral re¬ 
section during the past 12 years have not been so great as one might at first 
imagine. We believe that definite improvement in all phases has been made but 
this has not been so great as that seen in some other surgical fields. A general 
trend for resecting younger men with less complicated cases together with a 
more complete resection and a shorter hospitalization period can be noted. 
Febnie reactions and the majority of complications are slightly less frequent 
now but such complications as late secondary hemorrhage, epididymitis, and 
atony of the bladder continue to be troublesome problems. The ratio of bem'gn 
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to malignant glands continues about the same through the years. While we are 
now resecting a greatly increased average weight of tissue, the results on a short 
term basis are not strikingly improved. It may, however, be that as fewer 
patients return Avith benign recurrences over a period of years the actual superi¬ 
ority of our present day operation will more dramaticall}’" be shown. 

8020 S. Xa^iihus St., Tnlsa, Okla. {M.A.J.) 

1936 South Ave., La Crosse, Wis. (A.H.G.) 
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TRANSIENT BACTEREMIA IMMEDIATELY FOLLOWING TRANS¬ 
URETHRAL PROSTATIC RESECTION 

C/UIL I- BIORN 
Fellow in Urology, Mayo Foundation 
WILLIAil II. BROWNING 
Fellow in Urology, Mayo Foundalion 
AND 

LUTHER THOMPSON 

Section on Bacteriology, Mayo Clinic, Rochester, Minn. 

Bacteremia following surgical procedures usually is considered to be transient 
and harmless. At times, however, bacteremia may initiate septicemia and con¬ 
tribute to postoperative morbidity. Accordingly, we have undertaken a study to 
evaluate the frequency and significance of bacteremia following transurethral 
prostatic resection. 

Bacteremia during and after operative procedures has been reported in several 
surpcal fields. For example, dental surgeons have cited positive blood culture 
that followed the e.xtraction and manipulation of teeth or that followed even 
mastication in persons who had severe gingival disease. Similarly, otolaryn¬ 
gologists have noted bacteria in the blood stream after tonsillectomy. To be 
more specific, in urologio surgery, Barrington and Wright obtained positive 
blood cultures immediately after 13 of 23 urethral procedures employed for the 
treatment of urethral strictures. Similarly, Powers found transient bacteremia 
in 3 out of 30 ca.ses after urethral instrumentation in the presence of urinary 
infection. 


PBOCEDtraE 

For our investigation, we obtained blood cultures on 106 unselected patients 
on whom a prostatic transurethral resection was performed during the years 
1947 and 1948 at the Mayo Clinic. In 98 of the 106 prostates the disease was 
benign; in the remainder it was malignant. In every case a blood specimen was 
drawn immediately at the end of the operation. In addition, in the majority of 
the cases, a preoperative and a postoperative blood specimen was drawn. The 
latter was usually collected approximately three or four hours after operation. 
Whenever practicable, a specimen of urine for culture was obtained at the time 
the resecto.^cope was introduced prior to resection. 

The method employed for obtaining the blood specimens was identical with 
that used for routine cultures. Specifically, 15 co of venous blood was withdrawn 
from the patient; 10 cc was then placed in a tube of sterile citrate solution and 
the remainder inoculated into a culture tube containing brain broth. Later, the 
citrated blood was used for making three poured plates with 0.5, 1 and 3 cc of 
blood respectively. A plate showing only an occasional surface colony of Micro¬ 
coccus was not considered representative of a positive culture. 

IBS 
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In addition to the bacteriologic investigation, we studied the postoperative 
course of the patients comprising this series. By so doing, we hoped to evaluate 
the clinical significance of bacteremia occurring immediately after transurethral 
resection. 


RESULTS 

Of the blood cultures obtained from 106 patients immediately at the end of 
the operation (hereinafter referred to as the operative specimen), 93 were negative 


Table 1. Results of urine and blood cultures in IS cases in which bacteremia immediately 
followed transurethral prostatic resection {108 patients) 


CASE 

PEEOPEEATIVE CULTURE 

OPERATIVE DLOOD CULTURE 

POSTOPESATIVS BLOOD COLTDRB 

Urine 

Blood 

After 3 to 4 boun 

After 2 or 
more days 

1 

Paracolobactrum 

Negative 

Paracolobactrum 

Paracolobac- 

trum 

Negative 

2 

Micrococcus pyo¬ 
genes 

Negative 

Micrococcus pyogenes 

Negative 

1 


3 

Pseudomonas 

Not done 

Micrococcus pyogenes. 
Pseudomonas 

Micrococcus 

pyogenes 

Negative 

4 

Micrococcus* 

Not done 

Micrococcus.* Anaero¬ 
bic streptococcus 

Not done 


5 

Not done 

Not done 

Streptococcus faecalis 

Negative 


6 

Not done 

Negative 

Aerobacter aerogenes 

Negative 


7 

Negative 

Not done 

Pseudomonas 

Not done 


8 

Micrococcus* 

Not done 

Micrococcus* 

Negative 

j 

9 

Micrococcus* 

Not done 

Micrococcus* 

Micrococcus* 

Negative 

10 

Negative 

Negative 

Micrococcus* 

Negative 


11 

Pseudomonas. 
Streptococcus 
faecalis. Micro¬ 
coccus pyogenes 

Not done 

Escherichia coli 

Not done 


12 

Negative 

Not done 

Escherichia coli 

Negative 


13 

Not done 

Not done 

Escherichia coli 

Negative 



* Species undetermined. 


and 13 were positive. A preoperative culture was obtained prior to resection in 
70 cases; these were all negative. Postoperative blood cultures were obtained 
three to four hours after operation in 90 cases; all of these were negative e.xcept 3. 

Data on the organisms cultured from the blood specimen withdratvn from the 
patient immediately at the end of operation are given in table 1. This reveals 
that pure cultures were obtained in 11 instances and mi.xed cultures in 2. Esch¬ 
erichia coli and Micrococcus (species undetermined) were found most com¬ 
monly. The remainder included Micrococcus pyogenes. Pseudomonas, Aerobacter 
aerogenes. Streptococcus and Paracolobactrum (species undetermined). 

Postoperative blood cultures were obtained in 10 of the 13 cases in which 
positive operative cultures were obtained (table 1). These were collected at an 
interval of approximately 3 to 4 hours after operation. Seven of these 10 cultures 
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were negative. In 3 the kind of organisms that were found had also been found 
in the blood specimens withdrawn immediately at the end of the operation from 
the same patients. Subsequent blood cultures obtained several days later from 
these 3 patients were negative. 

Specimens of urine for culture were obtained through the resectoscope just 
prior to resection in 10 of the 13 cases in which bacteremia developed (table 1). 
In 3 of these cases the cultures were negative, in 6 the Idnd of organisms found 
in the urine was found also in the blood, and in 1 instance the kind of organisms 
found in the urine was different from that found in the blood stream. 

Our investigation of the possible clinical significance of bacteremia which occurs 
during transurethral prostatio resection was limited to the study of the post¬ 
operative febrile reaction .and the postoperative hospital morbidity in this series 
of 106 cases. We considered only the postoperative fever that occurred between 
the time of operation and the time of removal of the urethral catheter. Of the 
13 patients with positive operative blood cultures, 5 had a temperature that 
was more than 101 F on the first and second postoperative days; on the other 
band, of the 93 patients with negative operative cultures, 23 had a temperature 
that was more than 101 F. Chills accompanied fever in 3 of the latter group. 

The patients in the group with positive operative blood cultures remained in 
the hospital for periods ranging from 5 to 20 days, the average being 10.8 days, 
after operation. The postoperative hospital morbidity of those with negative 
blood cultures ranged from 4 to 34 days, with an average of 7.9 days. These 
results appear to show that the average hospital morbidity for the group of pa¬ 
tients having positive operative blood cultures was 2.9 days longer than those 
with negative operative cultures. 

COMMENT 


Any baoteriologio study is subject to the criticism that some of the so-called 
positive cultures may actually represent contaminants. Our results, however, 
appear to show that we confined such contamination to a minimum. One indica¬ 
tion of this is that all 70 of the preoperative cultures obtained by standard 
technique were negative without exception. Another indication is the data 
concerning the cultures obtained from the patients three to four hours after 
operation. Of 90 such cultures, 87 were negative while in 3 the land of organisms 
cultured had been found also in the same patient at the time of operation three 
or four hours previously. If the organisms grown from the specimens collected 
at the time of operation were contaminants, one would hardly expect to culture 
the same contaminants in subsequent cultures from the same patients. Further¬ 
more, while some of the organisms cultured in this group might possibly be 
contaminants, all of them are known inhabitants of the urine and prostate. 
Therefore, the supposition that the source of these bacteria was the urinaiy tract 
seems reasonable. 


Since we have been unable to find a report of any similar study in the litera- 
ture, we are unable to compare our incidence of 13 positive operative cultures 
m 106 cases with that of other investigators. However, various dental surgeons 
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have reported an incidence of transient bacteremia after tooth extraction, of 
16.9 to 83.3 per cent. Interestingly enough, transitory bacteremia has been found 
in 20 to 56 per cent of patients both after mastication and after merely rocking 
the teeth. Similarly, positive blood cultures have been reported in as high as 
38 per cent of patients after tonsillectomy. We have already cited the work of 
Barrington and Wright who found 13 positive blood cultures when specimens 
were obtained immediately after procedures employed for treatment of urethral 
stricture in 23 patients. Powers also obtained blood cultures immediately after 
methral instrumentation of 30 patients who were known to have infection of 
the urinary tract. Three of these patients had transient bacteremia. 

The lands of organisms grown in this series of positive cultures are either 
found in the urine or have been cultured from prostatic tissue. Bacilli of the colon 
group and cocci classified as Micrococcus (species undetermined) were the most 
common organisms cultured. Other bacteria included Micrococcus pyogenes. 
Streptococcus faecalis. Pseudomonas and Streptococcus (anaerobic). The pre¬ 
dominance of colon bacilli agrees with the findings of Barrington and Wright 
who found Escherichia coli to be the most common bacteria encountered in the 
blood stream of their urologic patients. Similarly, Powers reported that Escher¬ 
ichia coli was the organism in 2 of the 3 positive blood cultures he obtained from 
patients immediately after .urethral manipulation. By contrast, the organism 
cultured most commonly from the blood stream after dental operations has been 
Streptococcus viridans, while various species of Streptococcus and Staphylo¬ 
coccus have been giwvn in blood cultures obtained after tonsillectomy. 

The fact that of 7 positive urine cultures obtained preoperatively in our group 
of patients with bacteremia, 6 were positive for the same organisms as were 
grown in the operative blood specimen secured from the same patients may 
indicate that the source of bacteremia in these particular cases was the urine. 

We made no attempt to estimate how long the bacteremia persisted in our 
cases. In 3 instances, however, blood cultures taken as long as 3 or 4 hours post- 
operatively were positive. Subsequent cultures taken two to several days after 
operation in these 3 cases were negative. Others have demonstrated e.xperi- 
mentally that such bacteremia is usually very transient in animals. Supposedly, 
the bacteria are removed from the blood stream by the reticulo-endothelial 
system. 

The mode of entrance of these bacteria into the blood stream has not been 
proved. However, the work of Creevy and Webb and Creevy, which has since 
been confirmed by other investigators, furnishes a logical explanation for the 
transfer of bacteria from the urologic tract to the blood stream during trans¬ 
urethral resection. Creevy and Webb were the first to demonstrate hemoglo- 
binemia during resection. They concluded that such hemolysis was caused by 
the sterile water used as an irrigating fluid which had been forced into the blood 
stream via the prostatic sinuses opened during the resection. Landsteiner and 
Finch gave credence to this theory when, after “labeling” iri’igating fluid em¬ 
ployed in one of their resections, they calculated that approximately a quart of 
the fluid had entered the patient’s circulation. Therefore, the supposition that 
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LEIOMYOSARCOMA OF PROSTATE 

LEANDER W. RIBA and MARK G, WIIEELOCK 

From the Departments of Urology and Pathology of Passavant Memorial Hospital and 
Northwestern University School of Medicine, Chicago 

Mr. C. P., aged 53, came to the office complaining of perineal pain, nocturia, 
and dysuria of 6 weeks’ duration. The pain was aggravated by bowel movements! 
Examination was essentially negative except for a markedly enlarged, soft 
prostate. Only a minimal amount of periprostatic induration could be palpated. 
An abscess was diagnosed and penicillin treatment initiated. After 7 days’ 
treatment there was no improvement and the patient was hospitalized on 
February 23,1947. 

At admission there were no additional significant physical findings. The blood 
count and urine examinations were normal. The blood urea showed 13.4 mg. 
per 100 cc. The blood phosphatase showed 5.63 u. The chest x-ray was negative. 

Cystoscopy on February 24 showed enormous lateral prostatic lobes which 
occluded the retromontane urethra. There was no evidence of infection. Both 
lateral lobes were deeply incised with the cutting loop. There was no pus. The 
tissue was pale gray, homogeneous and soft. The microscopic sections showed a 
leiomyosarcoma of the prostate. Proctoscopic examination revealed no rectal 
involvement. Deep .x-ray therapy consisting of 5,500 r. was immediately given 
wthout clinical improvement. 

On March 10, 1947, a bilateral subcapsular orchiectomy was carried out, 
endeavoring to control tumor growth. On March 19, 1947 abdominal exploration 
revealed e.xtension of the prostatic tumor into the base of the urinary bladder, 
parietal peritoneum and pouch of Douglas. The left pelvic ureter was dilated. 
The findings precluded ureteral transplantation and cystectomy. On April 16, 
30 gm. of prostatic tumor tissue were removed transuretlunlly for urinary 
retention. The patient failed rapidly and expired on May 18, 1947. 

At autopsy, the unusual anatomic changes were in the pelvis. Focal acute 
fibropurulent exudate was present around the bladder dome and the adjacent 
loops of small intestine. White nodules of tumor tissue laid on the peritoneum 
of the anterior abdominal wall and of the pelvis. In the base of the urinary 
bladder there was a large ftmgating, soft, partially necrotic, pale gray polypoid 
TTiRsa which extended from the prostate. Dissection was impaired by the diffuse 
tumor invasion. The openings of the ureters were obstructed by the new growth. 
One metastasis was seen in the upper pole of the left kidney. Slight hydroureter 
and hydronephrosis were present bilaterally. 

Sections of the neoplasm showed normal prostate in various regions merging 
with, abnormal tissue. This consisted of elongated, fusiform cells arranged in no 
pattern and lying intermingled with themselves. The nuclear cytoplasmic ratio 
was increased. Bizarre nuclear forms and tumor giant cells were common. 
Vascular slits were frequent. No true blood vessel invasion was seen. Extension 
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into the urinary bladder wan readily demonstrated. By special stains the cells 
were shown to be muscle. No stiiations or “bearded” nuclei were seen 
The autopsy confirmed the diagnosis made on the e.Ycisod tissue of omjo- 
sarcoma arising in the pi ostate. This had invaded the rectum and urinary bladder. 



* ■*. \e ''x" - 


Fig 1 Sarcoma of muscle with tumor giant cells Foimahn ficalion, hemato\>lin and 

eosin stain X 100 


DISCUSSION 

In 1939, Stiihng and Ash, and in 1943, jMehcow, Felton and Fish presented 
concise and rather complete leviews on the subject of saicoma of the prostate. 

Some 200 cases of this neoplasm had been reported up until 1943, the fiist by 
Stafford of London m 1838 (without histologic study) and the first proved 
microscopically by Isambeit in 1853. 

It occuis once in 1000 prostatic neoplasms, both non-malignant and malig¬ 
nant. 

Symptoms are those of vesical neck obstruction with an insidious painless 
onset. The lapidly expanding new' grow'th presses upon adjacent tissues and 
01 gans with the associated secondary signs. 

Treatment is smgical and ladiation in combination. The results are poor 
and fatality occurs within months. There is a marked selection for younger 
males. 

Positive diagnosis is established by morphologic study. 
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Various typos are included dependent upon the tissue of origin; fil)rosarcoma, 
leiomj'-osarcoma, rhabdom}’’osarcoma, m 3 ^xosarcoma and l 3 '-mphosarcoma. There 
is slight variation in the course as a result of the histologic t3q3e. 

su:m.mary 

A case of leion^osarcoma of the pi’ostate is presented with a brief discussion 
of the salient features. 

720 N. Michigan Ave., Chicago, III. 
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THE WANISSEVITCH OPERATION 
E L LEWIS 

Foi many yeais vaiieoceles have been treated by one of seveial methods, 
namely, opeiation by way of the scrotum with ligation of the veins en masse, 
injection, and suspension wnth a suspensory The lesulfs of these methods have 
nevei been entiiely satisfactory Wlieij the anatomy of the mteinal speimatic 
vein IS considered, it becomes obvious that if tins vein could he ligated above 
the pampinfoira plevus, the vancosities would be eliminated (This is consist¬ 
ent with the tieatment of vancosities elsewheie) This piocedure has been sug¬ 
gested and tiled by seveial uiologists in recent yeais and it was then good le- 
sults on a few patients that prompted this woik on a large senes of patients 
One need not woiiy about the venous letuin fiom the testicle since it is taken 
ovei by collateials to the pudendal system 

In a suivey of ovei 1500 young men of aimy age (table 1) it was found that 
IGo pel cent had vanoocoelcs These neie classified accoiding to size into 
three classes The fiist class is those that aie laige, with the left testicle con 
siderably lowei than the light These men all complained of symptoms such as 
pam, draggmg sensation, and noticeable testiculai atiophy Most oi them wore 
a suspensory of some soit This class comprised the small asymptomatic V'aii- 
coceles The testicle usually did not hang any lowei than noimal and often the 
man had given no thought to its piesence This class compiised 33 pei cent ot 
the total 01 9 pei cent of ail men examined 

The third class consisted of those who weie iii between the othei two in size 
and weie symptomatic Thus some of class 2 m size were placed in this class be¬ 
cause of symptoms This class torapiised 30 pei cent of the total oi 5 pei cent of 
all examined Only 1 pei cent of those w ith varicocele on the left side had vai 
icocele on the light also and theie weie no cases of vaiicocele on the light side 
only 

These cases lepiesent a consecutive peiiod on seiies consisting of 12 patients 
(table 2) The patients weie all of the white lace The incidence m Negroes has 
been stated to be aiound 1 pei cent 

TECIIMQUb 

Spinal anesthesia, 12 mg pontocaine in 1 5 cc spinal fluid, has been used m 
all cases A 2 inch incision is made paiallel to and just above Poupait’s ligament 
The fascia of the exfeinal oblique is divided in the hue of its libels The coid is 
dissected fiee by blunt dissection and lifted fiom its bed The infundibuhfoi m 
and cremasteiic fascias are opened and the cord examined foi a sac of peri¬ 
toneum This sac was found in 8 cases When a hernia sac is fmmd, the wound 
IS elongated and the fascia split fuithei to give more ecposme The sac is dis¬ 
sected flee, opened and ligated with catgut A typical herma lepaii of the ex¬ 
ternal oblique fascia is then done The spermatic vein is isolated, divided, and 
ligated In most cases more than one vein was found It is absolutely necessary 
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to find and ligate all branches of the spermatic vein to prevent recurrence. Care 
must be taken to prevent injury to the vas and artery. In 5 cases the varicocele 
was so large and the testicle hung so low that it was believed that suspension of 
the testicle was necessary. This is accomplished by delivering the testicle with 
its tunics into the wound, doing a bottle type hydrocelectomy, and using the 
tunica to suspend the testicle. Cotton thread has been used throughout. Post¬ 
operative care consists of suspensory and ice bag for 24 hours. The patient is 
made to get up the day after surger 3 ’- and-'is usually discharged from the hospital 
on the seventh to ninth day. Several of the simple ligations were able to resume 
light duty on the fifth postoperative dajL 


Table 1 



Of 

JO 

% TOTAL 

Class I 

severe.... 

\ 

1 

15 

2.5 

Class II 

small asj’mptomatic.■ 

55 

9 

Class III 

moderate or small symptomatic. 

1 

30 

5 


100 

16.5 


Table 2 


Simple ligation. . 

27 

Ligation both sides. 

2 

T.igrnf.inn nnrl snspo.nfsion... 

5 

Ligation and herniorrhaphj'. 

8 


Total . 

42 



The results of this treatment, as determined by a follow-up of 1 to 2 years, 
have been veiy satisfactory. It was necessary to repeat the operation on 2 pa¬ 
tients because of veins missed during the first procedure. This emphasizes the 
necessity of ligating all branches of the spermatic vein. Another patient has 
written that his varicocele is larger than before surgery. He hasn't been exam¬ 
ined but it is likely that another ligation will be necessary. One patient, who 
had to be talked into surgery, wrote 4 months later that he had been skiing and 
mountain climbing and that he never realized how much the varicocele had 
bothered him until it was cured. 

There have been no complications noted as yet from this operation. In the 
other methods, hydroceles, hematoceles and atrophy of the testicle have been 
noted. By going in above Poupart's ligament the first two are prevented. Also 
the skin preparation is much easier and better above Poupart’s ligament than 
via the scrotum. For this reason there have been no cases of abscess or infection. 
No increase in testicular atrophy has been noted, and there has been no atrophy 
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wheie theie Mas none beioie suigery In no case has theie been late postopeia- 
tne pain 

SUMM im 

Emphasis is placed on a new method of tieatmg vaiicoceles by high ligation 
of the inteinal spermatic vein The incidence of laiicoceles is given as foimd in 
young healthy men It is lecommended that this nen method be used as it is 
easily modified to cope nith all possibilities 
3921 Fulton St N IF, Washington 7,D C 
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per:^ianent artificial (silicone) urethra 

R. ROBERT De NICOLA 

From the Department of Surgery, Kadlec Hospital, Richland, IFas/i. 

The case reported below is presented for two reasons: 1) for tlie unusual 
history of prolonged urethral mutilation resulting in a totalh'- destroyed posterior 
urethra; and 2) this is the first report in the literature of ajjparently successful 
replacement of the human male urethra by artificial means. 

CASE REPORT 

G. D., a 49 year old Negro, was admitted to the Kadlec Hospital April 14, 
1948, for the relief of urinary retention. His good health was interrupted 30 3 'cars 
before admission bj'’ acute urethritis, presumably gonococcal in origin. There 
was no treatment, and symptoms subsided in 2 weeks. Appro.ximateb' 3 years 
later difficulty in urination first occurred and for the ne.xt 10 3 'ears treatment 
consisted of urethral dilatation, “sometimes bj^ doctors and sometimes by friends 
and others who Icnew how to break the stricture.” At the age of 28 urination con¬ 
sisted onty of prolonged dribbling after great strain and an internal “boring 
out” was done bj’- a colored “doctor” who often treated the Negroes in the pa¬ 
tient’s neighborhood, but was known not to be a licensed physician. The night 
of this “operation” the urine had all gone into the scrotal “sacs” (the patient 
describing the symptoms of extravasation of urine). Bed rest for 11 daj’s In-ought 
little improvement and the patient entered an unremembered hospital where the 
first suprapubic cystotomy was done, supplemented hy numerous scrotal in¬ 
cisions. Following discharge from the hospital, urination was little impro\'ed and 
urethral sounding was frequently done, sometimes by the patient himself using 
a blunted screw driver. 

For the next 12 j'-ears the histoiy is even less specific as little can be remembered, 
except that continued urethral mutilation occurred. The patient states that during 
this period he “like as not was drunk most of the time.” However, although the 
time and place are not recalled, a second suprapubic cystotomy was done during 
this period and the patient was advised not to remove the tube from his abdomen 
which he later did. During this period he also was treated for “spinal sj^philis” 
for a “few weeks.” 

Approximately 1 year following the second suprapubic cystotomy, the op¬ 
eration was repeated for the third time and a short while following removal of 
the suprapubic catheter an opening occurred in the right scrotal sac from which 
urine continually dribbled. The patient states that by this time his penis and 
scrotal sacs were enlarged to four or five times the normal size and he was in 
almost constant pain. Complete retention occurred often, but he would “just 
wait it out” or “stick something in one of the holes” and relief would follow a 
gush or dribble of urine. 

During the 8 years preceding admission to the Kadlec hospital, two other 
urethral fistulas occurred, so that urine would dribble from either the glans penis, 
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a uretliroserotal fistula, or the right or left urethro-perineal fistulas. Often large 
abscesses occurred in these areas which would eventually discharge pus and 
urine. 

During the 3 weeks preceding admission, there had been slight urinaiy dis¬ 
charge from all fistulas. Urethral voiding had not occurred at all, huge painful 
swellings had developed in both groins and during the past 48 hours all fistulas 
had closed. The patient, therefore, presented himself in seveie pain and ex¬ 
tensive urinary retention. 

The temperature was 100.6 P, pulse 90, respiration 20, blood pressure 120/70. 
The significant findings were disclosed on e,\amination of the abdomen and genital 
organs. There was moderate obesity of the upper and lateral regions of the ab¬ 
domen, but from the umbilicus to the pubis, the abdomen was markedly in¬ 
dented and drawn together in a 10 cm. by C cm. area of thick board-like scar. 
Over the pubis and base of the penis a diffuse, soft, adipoSe-like swelling was felt 
which was in sharp contrast to markedly swollen, tender and indurated areas in 
both groins, each of which drained a small amount of thin yellow pus. There 
was moderate elephantiasis of the penis and left scrotum. The right scrotum was 
shrunken in which scar tissue and neither testicle was felt. Fistulas were found 
in the left scrotal area and in the right and left perineal regions. These were 
superficially probed, but no drainage occurred. 

The hemoglobin was 12.5; I'ed blood count 4,320,000; white blood count, 9,800. 
The blood urea taken 2 and S days following operation was 19 mg. The blood 
ICalm was negative. Frei antigen test was negative at 24, 48 and 72 hours. Cul¬ 
ture of the scrotal and groin pus revealed Escherichia coll. 

Attempts to sound and catheterize the patient under local anesthesia were un¬ 
successful, but were followed by a small amount of urinary flow from the urethra. 
Warm saline packs to the groin caused the rupture of the right groin abscess 
with some urinary drainage, but in 24 hom-s it was apparent that a fourth supra¬ 
pubic cystostomy was indicated. Accordingly a routine suprapubic cystotomy 
was done under sodium peutothal anesthesia supplemented with curare. Diffi¬ 
culty was encounteed in finding and freeing the urinary bladder which was 
trapped in scar tissue. Howevei', the peritoneum was not opened and u'hen 
finally liberated the bladder was found to be normal e.vcept for distention with 
1200 cc of mm-ky brownish urine. A large mushroom catheter was placed in the 
bladder and the surrounding tissues e.xtensively drained. The tumors in the groin 
consisted of indurated "sarcomatous-like" tissue. A biopsy was taken and mul¬ 
tiple incisions were made in these areas for drainage. The wound was loosely 
closed with No. 0 chromic catgut and waim saline packs were applied to the 
lower abdomen. 

The postoperative course was singularly uneventful. The temperature re¬ 
mained low-grade. The patient appeared comfortable, ate a regular diet and in¬ 
take and output were at all times adequate. Chemotherapy consisted of 75,000 
units of pemcilhn and 300 mg. of streptomycin every 3 hours. Sulfanilamide in 
Titular doses was added following receipt of the report on the biopsied tissue 
winch read ‘sub-acute inflammation with abscess formation (? chancroid).” 
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Two weeks following the operation the suprapubic and groin wounds had 
healed. The suprapubic catheter was draining well, but all three urethral fistulas 
were intermittantly draining small amounts of urine. The patient was up and 
about and more definitive and permanent therapj'' in the form of urethral re¬ 
construction was indicated. 

On May 5, 194S a second operation was done under the same general anes¬ 
thesia. The patient was placed and draped in the lithotomy position, the operator 
thereby having access to both the abdomen and perineal regions. A No. 16 sound 
was placed in the pendulous urethra but was Ijlocked within 4 inches of the glans 
penis. Accordingly a finger was placed in the suprapubic wound, the mushroom 
catheter was removed and suprapubic and bladder wounds were enlarged. With 
one finger in the internal opening of the urethra (through the bladder) the ele- 
phantitic penis and scrotum were held up and a transverse perineal incision was 




Fig. 1. Silicon tube used to replace destroyed urethra 


made to the central tendinous point of the perineum in the region of the posterior 
and prostatic urethra. A small sound was externally placed in the penile urethra 
and by pushing and teasing the instnunent was made to emerge through thick 
scar tissue into the perineal opening. There was no evidence in this area of any 
structure resembling urethra. Another small sound was placed into the remnants 
of the posterior urethra from within the bladder and by similar pushing was also 
made to emerge through the perineal wound. A block dissection of scar tissue 
in this region was then performed. Care was taken to avoid the region of the 
external sphincter. A small catheter was placed over the tip of the sound traversing 
the bladder and remnant (not apparent) of the posterior urethra and this cath¬ 
eter was drawn into the bladder. The catheter was then threaded through a 3y 
inch silicon tube (General Electric Co.) (fig. 1). The objective Avas to use the 
silicon tube as a permanent complete posterior urethra and partial pendulous 
urethra. The distal end of the catheter Avas then brought out the remaining 
pendulous urethra over the sound AAdiich had been placed through it (fig. 2). 
The silicon tube Avas then lightly tied over the ridge on its middle to the sur¬ 
rounding scar tissue at the base of the penis Avith a medium silk suture ligature. 
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The flexible silicon tube was then adjusted to the contour at the base of the 
penis and care was exeicised not to encroach on the external sphincter to allow 
for voluntaiy urinaiy contiol. The penneal and suprapubic wounds weie lightly- 
closed with inteirupted medium silk sutuies. The supiapubic mushioom cath¬ 
eter was leplaced in the bladder and both the abdominal and perineal wounds 
■weie drained by Penrose tubes. 



ViG. 2. A, artificial urethra shouii 'vith a small catheter threaded through it. B, silicon 
Lube shown snug in its permanent position Following this, penneal wound was closed. A 
(M-llieler draining bladder traverses tube, and is seen emerging from penile urethra. 



Fig. 3. A, x-ray retouched for clanty. Contour of . ... Penis and 

bcrotum are seen m outline P, anteio-postenor view ■ ' its relation 

to pubis, poms and scrotum. Normal curve of postci ■v..v.v..ca la uppaicuL. 


The postopeiative course was again uneventful. The same chemotherapy w’as 
ordeied for 5 days. All drams were lemoved by the fifth postopeiative day. Clear 
urine drained fiom both the methral and bladder catheters and the wounds 
healed cleanly. The urethral fistulas ceased to diain and closed peimaneutly by 
the tenth postopeiative day. The suprapubic catheter was removed after 2 weelcs 
and the abdominal wound closed within i days. The patient was up and about 
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17 clays after the operation and the urethral catheter was clamped off (following 
completed healing of the suprapubic wound) and opened every 3 hours at which 
time the patient was instructed to attempt to void through the catheter. A stream 
of urine under moderate pressure indicated some voluntary control. He was dis¬ 
charged 21 days following the second operation with the urethral catheter still 
threaded through the silicon tube and instructed to continue the three hour 
draining program. 

Five weeks following operation, the catheter was removed in the surgical clinic. 
Fortunately the silicon tube had formed no adherance to it and remained in 
position. Several minutes later the patient voided 258 cc of urine spontaneously. 
It was apparent that he had “stop and go” control and he remarked that he had 
not voided in such a manner in at least 15 years. The artificial urethra has now 
functioned almost normally for nearly 5 months. The perineal wound showed a 
pin point opening for a short time and leaked an occasional drop of urine. This 
opening closed after several applications of silver nitrate. The urethral fistulas 
have remained closed and all wounds are healed. X-rays of the pelvis show how 
the fle.\ible tube has remained in position and follows the normal contour of the 
posterior urethra aiid penis (fig. 3). There has been no se.xual impotency. 

Addendum: At the end of 14 months the artificial urethra had been retained 
with normal genito-urinary function. Urinary s 3 ’-mptoms of infection on two 
occasions quiclcl}'' subsided under sulfathiazolc treatment. 

COMMENT 

It is impossible to use the w'ord “permanent” in connection with this pros¬ 
thesis. However there is no evidence at this time that the tube is acting as a 
foreign bod}’’ irritant, nor is there evidence of stiffening or plugging. It is quite 
possible that the urethral mucosa has been replaced, the silicon tube acting as a 
splint. In view of the extensive destruction and the environment of scar tissue 
this does not seem probable and an attempt to remove the tube does not seem 
logical. 

The silicon tube used in this patient was originallj" constructed for use in con¬ 
nection with common bile duct reconstructions. Lahej'^ has used it because of 
the advantage of flexibility as compared to vitallium tubes. It w'as mainly the 
characteristic of flexibilit}'' that prompted the use of this tube in this region, 
and the hope that organic material such as mucus or pus wmuld not adhere to its 
surface and that liming wmuld not occur. Ferris and Grindlay have showm the 
extensive amount of liming w'hich occurs even after a few" days when ordinary 
rubber tubes are used as urinary drainage tubes in connection w"ith nephrostomy 
and ureterostomy procedures. It is possible that the polj^thene and pelj^vinyl 
tubing they have described could be used in the same manner as the silicon tube 
in urethral reconstructions. 
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THE ERYTHROPLASIA OF QUEYRAT TWO CASE REPORTS 
MILTON L KLINGER and R4Y U NORTPIRIP 

Fro»i The Division of Urology and the Department of Laboratories, Henry Ford Hospital, 

Detroit, Mich 

Eiytbroplasia occuiiing on the penis was noted by Paget in 1874, Tainousky 
in 1891, and Fournier and Daner in 1893 Howevei, the lesion was so tboioughly 
studied and desciibed by Queyrat in 1911 that the disease has since been known 
by his name It had not been encounteied oi possibly not lecognized in this 
countiy until Sulzbeiger and Satenstein called the attention of the profession 
to it with a case presentation m 1933 Piioi to that time the Ameiican uiological 
and deimatological literatures contain no leference to this disease Smee then 
about half a score of papers and case reports have appealed on the subject m 
this countiy 

While the lesion may occur on other stiuctuies, namely, the clitoris, vulva, 
buccal mucosa, and shm, its greatest prcdeliction is foi the glans penis and as 
such it IS of inteiest to urologists Furthermore, it is generally agreed that it is a 
precanceious lesion The latter fact doubly emphasizes its importance 
Clinically the disease appears as a sharply ciicumscribed, deeply erythematous, 
elevated lesion It involves the glans penis most commonly but its provimal mai- 
gins may also extend on to the prepuce It has a characteristic shiny, velvety 
appearance Fine scaling and superficial ulceration may occur iVIargmal leuko- 
plalua IS also occasionally seen 

It was thought originally that theie was some etiological connection between 
this disease and syphilitic infection However, no constant relation between the 
two has ever actually been demonstrated and its etiology remains obseuie All 
ages may be affected Its occuirence m Negroes is rale 
Histopathologieally the lesion is chaiacterized by acanthotic changes, edema 
in and between the cells of the epidermis, vascular dilatation and marginal in¬ 
filtration in the dermis If untreated, malignant change very commonly takes 
place, and early metastases are prone to occur 
Dermatologists, who have written most extensively on the subject, are in 
disagreement as to the piopei mode of tieatraent Some have stated that only 
very radical therapy is indicated, namely, amputation of the penis On the other 
hand it has also been suggested that bland ointments, dusting powdeis, and the 
avoidance of friction are sufficient The lattei gioup maintain that any othei foim 
of local treatment including x-ray and radium predisposes the lesion to malignant 
change The majoiity, however, take the view that thorough local electro¬ 
coagulation is the most efficacious therapy 

We have encounteied 2 cases of the eiythroplasia of Queyiat duimg the past 
2 yeais Because the condition is rather unique and probably unfamiliai to many 
we feel the cases merit reporting Once encounteied the diagnosis is not difficult 
if the disease is borne in mmd 
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CASE REPORTS 

Case 1 . J. F., H. F. II. No. 491363, was a 24 year old unmarried white man 
who was first seen by us in November 1946. The history dated back 6 weelcs at 
which time he noted the appearance of a painless, red lesion on the ventral sur¬ 
face of the glans adjacent to the meatus. Prior to the onset he had had a m-ethral 



Fig. 1. 4, showing elevated, shaiply maiginated lesion on ventral surface of glans. B, 
same region 2 years later. 



Fig. 2. Photomicrograph of biopsy specimen, showing shaip change fioin noimal epi¬ 
thelium to area of erythroplasia. 

discharge which responded satisfactorily to several injections of penicillin ad¬ 
ministered elsewhere. He was first admitted to a near-by rapid treatment center 
where repeated dark field examinations and blood serological studies were nega¬ 
tive. A biopsy was then done. The pathologist reported: “Leukoplakia with 
epithelial h 3 '^pertrophy and increased vascularity in the dermis. No malignancy 
in this material. Histologically compatible with the diagnosis of erythroplasia 
of Queyrat.” When seen by us the lesion was noted to be a sharply circumscribed, 
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non-tender, raised, deeply erythematous, velvety one located on the glans penis 
near the fienum (fig 1, d.) 

Under local anesthesia the lesion and immediately adjacent areas weie deeply 
fulgurated He n as folloM ed foi a month after operation The fulgurated area i\ as 
healing well He then failed to appear for his follow up exammations About 2 
years later, in Octobei 1948, he visited the clinic again and complained of a 
morning urethial discharge The previously fulgmated area had completely 
healed There iias no sign of a recurience of the oiiginal disease (fig 1, B) The 
discharge resulted from a chronic non specific prostatitis which responded m a 
satisfactory manner to the usual therapy Cysto endoscopic examination dis¬ 
closed only posterior urethritis 

Case 2 L Y , H F H No 43949, u as a 70 year old man w ho n as hospitalized 
because of a cerebiovasculai accident In November 1947 he nas noted to have 
an erythematous lesion on the glans penis This was oiiginally thought to be a 
simple non specific balanitis and was so tieated but without success tVlien seen 
again approximately 9 months later a distinctly different appearing lesion was 
found It was now raised, shaiply marginated, eiythematous, and velvety m 
appearance The ventral surface of the glans perns, coronal sulcus, and adjacent 
prepuce nere involved The pioximal edge was famtly leukoplakic, and a fine 
silvery scale surmounted the lesion A biopsy was leported as follows “hlicro- 
scopically epidermis of noimal appearance changes sharply to a thickened 
atypical epithelium The retepegs are increased in length and breadth and made 
up of closely packed cells The cytoplasm of the cells are sometimes vacuolated 
and the nuclei are often enlarged and abnormal A few mitotio figures are evi 
dent The coiium contams small collections of inflammatory cells and dilated 
bloodvessels The findings are compatible with a diagnosis of the erythioplasia 
of Queyrat (fig 2) 

Under local anesthesia the involved area of the penis and adjacent tissues were 
deeply fulgurated Satisfactory healmg took place Two months after treatment 
it was complete and no evidence of recuiience was present 

SUnnLXRY AND CONCLUSIONS 

Two cases of the eiythioplasia of Queyrat are presented Both were tieated 
by thoiough fulguiation with good lesults The piecancerous nature of the lesion 
requires familiarity with it so that early diagnosis and tieatment will be possible 

60 Plaza St , Brooklyn 17, N Y 
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CONGENITAL ABSENCE OF THE VAS DEFERENS: A REVIEW OF 
THE LITERATURE *‘VND REPORT OF THREE C*4SES 

ROBERT E. NELSOX 

An extensive search of the literature was made and little mention of the con¬ 
genital absence or aplasia of the vas deferens could be found. Although this is 
one of the most uncommon causes of sterility in the male, it should be taken into 
consideration. The following reports have been made of this rare condition. 
Anorchidism, exstrophy of the bladder and hermaphrodism were not included in 
this series for obvious reasons. 

In 1755, John Hunter dissected a cadaver in which the caudal inch of both 
epididymes was missing. The right vas deferens began in a blunt point in the in¬ 
guinal canal and ended at the seminal vesicle. The left vas deferens began where 
the epididymis should have ended and continued to the seminal vesicle of that 
side. No ejaculatory duct was present on either side. 

In 1786, G. Brugnone reported that in dissecting the parts of generation in a 
robust man 26 or 27 years of age, who died of peripneumonia, he accidentallj’' 
found the right epididymis almost entirely absent. The only part remaining was 
the head, which formed a nodule filled with semen. The remainder of the epi¬ 
didymis and vas deferens was absent, without any mark of disease. The testis 
was sound, and nearR’’ of the same size as the left one. 

In 1813, H. Bosscha reported a case of a robust and otherwise well-formed man 
in whom the whole left vas deferens was wanting except 2 inches that ascends 
from its natural connection with the epididymis. There was a rudiment of the 
left vesicula seminalis in the form of a blindly ending canal running tortuously 
in the shape of the letter S. The left testis was normal. 

In 1840, James Paget found at an anatomical dissection on a 71 year old man, 
who had died of an acute inflammation of the esophagus, that the left vas de¬ 
ferens was not present in the vascular pedicle, which was attached to a mass of 
an ovoid form (possibly an atrophied testis) in the scrotum. The remains of the 
vas deferens on this side was found beginning in the inguinal ring and ending 
normally in the ejaculatory duct and seminal vesicle. 

On March 2, 1849, M. Gosselin, while dissecting a cadver of a man of about 
20 years old, noted the absence of the right vas deferens between the epididymis 
and the upper part of the bladder. 

In 1870, M. Reverdin, while performing an autopsy, found an absence of the 
Iddney, ureter, vas deferens, and seminal vesicle on the left side, with the exist¬ 
ence of two normal testes in the scrotum. 

In 1873, T. E. Little summarized his case as follows: “Phenomena of the spec¬ 
imen may be briefly summed up viz.: Absence of the lower part of the epi¬ 
didymis on both sides and of the entire vasa deferentia, with a rudimentary con¬ 
dition of the vesicular seminalis with a normal and healthy condition of all the 
rest of the generative organs.” 

In 1905, P. Guizetti found at the autopsy on a 25 year old male, who died of 
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pneumonu, an entiie absence of the nght vas defeiens and vesicle The rest of 
the uiogenital oigans was normal 

In 1918, V Lespmasse lepoited 2 cases with absence of both vasa deferentia, 
one patient with congenita! absence and one with acqiined (^) absence of the 
vas, togethei with an acquiied absence of the tail and lowei portion of the body 
of the epididymis The latter patient gave a liistoiy that his first wife gave birth 
to a child who lived only 3 months 

In 1927, R T Schwaizwald collected 5 cases of absence of the vas defeiens In 
2 cases the seminal vesicles weie also absent, in 1 case the seminal vesicle was 
piesent, and m 2 cases the seminal vesicles were piesent but only ludimentary 

In 1928, Heibeit Coe lepoited a case of a 19 yeai old male who was physically 
inimatme He had the genitalia of a 3 oi d yeai old boy and both testes were 
iindescended At opeiation, the light vas defeiens was nmmal m the inguinal 
canal but disappeaied neai the testis in a thiead-hke band The epididymis and 
testis weie noimal but small 

In August 1931, A Piiesel peifoimed a neciopsy on a 47 yeai old man who 
died of softening of the biam and aiteuoscleiotic disease of the kidney He found 
congenital absence of both vasa defeieiitia, with noiraal luinary passages, sem¬ 
inal vesicles and testes 

In 1936, Jahfiei repoited 1 case of absence of the vas defeiens 

In 1936, Balzai and Webei leported congenital absence of the vasa deferentia 
at neciopsy m two males, aged 77 and 79 lespectively In the fiist theie was 
absence of both vasa defeientia except foi a small remnant of the light coming 
from the seminal vesicle, and the rest of the genitalia was noimal The second 
had a bilateral absence of both vasa defeientia with dilatation and increased 
tortuosity of both semmal vesicles, the lemaindei of the gemtaha was normal. 

In 1937, E Voistoffel lepoited absence of the left vas defeiens associated wuth 
aplasia of the left kidney and hypospadias in a 31 yeai old male 

In 1940, B Dirr repoited 1 case of congenital absence of the vas defeiens 

In 1944, Oleson and Fabei lepoited 2 cases of bilateral aplasia of the vas 
defeiens They showed at biopsy that speimatogenesis of the testes was appar¬ 
ently normal 

In 1948, Keshm and Pinck repotted 1 case of bilateral absence of the vas def¬ 
erens with both epididymes showing abnormal configurations but a normal 
globus majoi 

In reviewing the Iiteiature, only 25 cases of absence of the vas defeiens were 
lepoited I am reporting 3 additional cases of this anomaly—the first 2 cases 
found by the Lahey Clinic urological servuce while I was a membei of the staff 
and the last case found during my piivate piactice I will leview the embryology 
of the foimation of the duct system of the male genital system before reporting 
these cases 


EMBR\OLOG1 OF GENITAL DUCT SYSTEM 

The Wolffian body oi mesonephios is the second uiogenital system It takes 
Its origin from an unsegmented mass of mesodeim lying below the tenth prmn- 
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tive segment. The wolffian, or mesonephric duct, takes a downward direction at 
the same time that the Iddney moves upward. While this is taking place, a pro¬ 
gressive degeneration of the cranial tubules occurs, with formation of new tubules 
caudalljL This wavelike descent takes 4 months for completion and proceeds 
until the upper three-fourths of the tubules are lost. The remaining duct is sal¬ 
vaged by the male genital system and is used later in the embryonic develop¬ 
ment. The tubules, which have escaped degeneration by the tenth week, become 
divided into a cranial and a caudal group. 

The cranial set, now having 5 to 12 tubules, moves downward and at the same 
time becomes more and more convoluted. About the third month those cranial 
tubules meet the primordial rete testis and unite with the cordi of the rete testis. 
The lumen of the tubules become continuous with those of the rete testis and 
thereby form the efferent ductules of the epididymis by the end of the sixth 
month. At the same time, the upper end of the cranial portion of the mesonephric 
or Wolffian duct becomes coiled and forms the duct of the epididjunis. 

The caudal and longest portion of the mesonephric duct foims the vas defer¬ 
ens. The lower end of it meets that of the opposite side behind the bladder and 
forms the ejaculatory ducts opening into the urogenital sinus. The lowest portion 
increases greatly in size and forms the ampulla of the vas deferens. Evagination 
lateralward from this portion of the duct occurs about the thirteenth week. 
Later it grows laterally and backward, and finally forms the seminal vesicle. 

Between the seventh and ninth months the testis moves downward with the 
help of the gubernaculum. This is a rapid mass movement. At this time the testis 
and its spermatic cord, consisting of the spermatic vessels and vas deferens, are 
brought into the scrotum. 


C.VSE REPORTS 

Case i. A 37 year old Italian was seen by the urologic department of the 
Lahey Clinic because of sterility of either his wife or himself. Although the 
couple had been married 10 years, and had never used contraceptives, the wife 
had not become pregnant. The past history was negative other than that the 
husband had scarlet fever Avhen a child and in 1930 gonorrhea of a very mild 
type leaving no sequelae. 

The patient was of small stature but normally developed and in apparently 
good health. He weighed 128 pounds and Avas 5 feet 3 inches tall. The blood 
pressure AA'as 120 mm. systolic and 84 mm. diastolic; pulse Avas 70 per minute 
and regular in rhythm and the oral temperature Avas 98.G F. The teeth shoAved 
moderate pyorrhea. There AA'as slight atrophy of the right shoulder girdle Avith 
some tenderness but no fixation. Examination of the genitalia revealed a small 
penis and testes of normal size and consistency. The epididymes and prostate 
AA^ere normal and a smear of the latter in the Avet state Avas also normal. The 
remainder of the physical examination AA'as essentially normal. Urinalysis on 
January 23, 1945 revealed albumin 1 plus, sugar negative, and a sediment of 2 
to 4 leukocytes per high poAA^er field. The blood obtained the same day shoAved 
the hemoglobin to be 1G.3 gm. or 104 per cent, AA'hite blood cells 8,450, sedimen- 
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tation late 9 mm the first hoiu, and Hinton negative On Febiaiary G, 19-15, 
a semen sample was obtained nhicli levealed no sperm 

The patient enteied the hospital on May 13, 1945, and the following day a 
biopsy Mas made of each testis The pathologic report levealed that the tubules 
were essentially negative except foi slight mitotic activity A noimal numbei of 
speimatids and speimatozoi weie piesent It was thought at this time that a 
bilateial exploiatoiy opeiation with a possible bilateial xaso epididymostomy 
should be done 

The patient was leadmitted to the hospital and on August 30, 1945 suigical 
exposuie of the light sciotal contents and vasculai pedicle was done The con¬ 
tents weie investigated and the incision closed, the same piocedure was earned 
out on the left side. Both testes and epididymes weie of noimal size and shape 
and theie was no engoigemenC of the latter No structuie was found lesemblmg 
the vas in eitliei sciotal compaitment Plastic siirgeiy was not possible for his 
azoospeimia He was discharged fiom the hospital after the incisions had thoi- 
oughly healed The diagnosis was bilateial congenital absence of the vas deferens 

Case 3 A 27 year old white man was maiiied in Februaiy 1943 Contraceptives 
were used only the first 2 yeais of then roaiiiage The patient had always en¬ 
joyed good health except for an injury to the left testis at the age of 12 This 
accident happened while he was iidingliotseback and thefollowing day the left 
testis became veiy painful and swollen Gradually the swelling subsided and 
Utei tins testis became veiy small In Febiuary 1946 the patient was examined 
by Ins local physician and a semen sample at this time levealed an absence of 
speim He then was placed on 1 cc or 500 lU of antuitiin S eveiy 3 days foi 3 
months without effect Examination of the semen on September 6 and 12, 
1945, by anothei physician was also negative for speimatozoa 

The patient was seen on Deoember27, 1945, in theuiologic department of the 
Lahey Clinic Physical examination at this time levealed that the patient appar¬ 
ently was noimal, weighed 165 pounds and was 6 feet tall The blood pressure 
was 122 mm systolic and 80 mm diastolic, the pulse 72 xvith noimal ihythm, 
and the tempeiatuie xvas 98 4 F Examination of the genitalia lexealed a small 
atioplned left testis and no vas defeiens could be palpated The light testis 
was noimal but the epididymis seemed to be swollen oi enlarged with no palpa¬ 
ble vas defeiens m the cord The prostate gland was normal m size and shape 
and a smeai in the wet state revealed normal elements The lemamder of the 
physical examination was normal The uiine had a specific giavity of 1 025, it 
WAS negative foi both sugai and albumin, and the sediment was micioseopically 
negative 

On Maich /, 1940, at the hospital, a biopsy on the light testis was leported to 
show “a lelative deciease in speimatogenesis ” 

The patient was leadmitted to the hospital on Apii] 15, 1940, for a light ex¬ 
ploratory operation oi a possible right vaso epididymostomy The right scrotal 
contents and vasculai pedicle weie thoionghly investigated The right testis xvas 
noimal but the epididymis was about twice normal size with dilatation of the 
tubules, giving a pictuie of “miniature biain convolutions ” No vas deferens 
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was found coming from the epididymis or in the vascular pedicle. The hospital 
convalescence was uneventful. The diagnosis was congenital absence of the 
right vas deferens with marked dilatation of the epididymal tubules, and trau¬ 
matic atrophy of the left testis. 

Case 3. A 38 year old man was seen because of enlargement of the left testicle 
and inability for his Avife to become pregnant. The past history Avas essentially 
negative. Physical examination revealed a normal right testicle, but there Avas a 
dilatation or enlargement of the left epididymis. The patient refused to obtain 
a masterbated or condom specimen because of religious beliefs. 

IntraA^enous pyelograms shoAved an absent or nonfunctioning left kidney. 
Cystoscopy disclosed an absent left ureteral orifice and left part of the trigone. 
At the insistence of the patient, the scrotum Avas exploi'ed and revealed a normal 
left testicle Avith a dilated epididymis. It narroAved at its terminal end and faded 
into an ill-defined fascial plane. 

A final diagnosis Avas made of a congenital absence of the left kidne}'’, uretei-, 
and left horn of the trigone accompanied by an absence of the left A^as deferens 
AA'ith marked dilatation of the epididymal tubules. 

CO-AIAIENT 

Case 1 had congenital absence of the A'asa deferentia Avith an otherwise normal 
genital system. The patient had had a A'eiy mild case of uncomplicated gonor¬ 
rhea. There Avas no history of epididymitis or other inflammatory conditions of 
the conduction system of the genitalia for this could not have happened by direct 
extension because of the absence of a passageAvay for the infection to travel. A 
biopsy revealed that the tubules Avere negative except for slight mitotic activity, 
and a normal number of spermatids and spermatozoa AA-ere found. 

Case 2 is a case of complete absence of the right vas deferens and old trau¬ 
matic atrophy of the left testis. The left vas deferens Avas not explored but it AA^ould 
not have been surprising, from the physical examination, to find none on this 
side. The biopsy shoAved onlj^ a relatiA'’e decrease in spermatogenesis. 

Case 3 had a complete absence of the left kidney, ureter, left horn of the vesic¬ 
ular trigone and A’^as deferens. 

In revieAving all the reported cases it appears that the testes Avere not absent 
in any of the cases. Embryologically, the vas deferens is formed from the caudal 
end of the Avolffian duct and the testis is formed from the genital ridge along the 
medial surface of the mesonephros proper. It may noAV be seen that the absence 
of the vas deferens does not predispose to the absence of the testis or epididymis 
on the same side. 

In 7 cases there Avas an absence or a rudimentary seminal vesicle and probably 
more of this region had been explored on the surgical cases. This Avas the most 
common anomaly occurring in conjunction Avith absence of the vas deferens. 
Embryologically, the seminal A'^esicle is formed by an eA'^agination of the caudal 
part of the Avolffian duct. If there is aplasia or degeneration of this part of the 
AAmlffian duct, the seminal vesicle Avill fail to form. 
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In 3 of tlie leported cases theie was an absence of the kidney on the same side 
m conjunction with congenital absence of the vas defeiens The tiue kidpey, 
metanephios or thud kidney, has a double origin The secreting system, in- 
thiding Bowman’s capsule with the glomeiulus, the ascendmg and descending 
loops of Henle, and convoluted tubules, aiises fiom a condensation of a group 
of cells lu the nephiogenic fold The collecting system, including the tubules, 
calyces, pelvis and meter, aiisesfiom an outgiowth from the lowei end of the 
wolfRan oi mesoncphiie duct If theie is a deficiency of the wolffian duct, theie- 
foie, it may cause an absence oi aplasia of the kidney and vas defeiens on the 
same side 

Speimatogenesis and secietion of the male sex hoimone take place even in 
complete absence of the vasa defeientia Speianatogenesis was found m the 2 
cases of Oleson and the 3 cases repotted in this papei The lepoitecl cases were 
males with nonnal secondaiy chaiacteiisties In cases of azoospermia, the vas 
defeiens should be thoioughly investigated foi obstiuclion or congenital absence 

sunnum 

Congenital absence of the vas defeiens may occiii unilaterally oi bilateially, 
with 01 without the absence of the corresponding seminal vesicle 

Bilateial congenital absence of the vas defeiens is a laie cause of steiility in 
the male 

Absence of the vas defeiens may occui with the absence or aplasia of the kid¬ 
ney on the same side but they have no effect on the foimation of the testis 

Speimatogenesis and foimation of the male sex hormone occui and may pio- 
ceed normally, even with absence of the vas deferens 


The authoi is giateful to Dr Eail Eweit of the Lahey Climc for the availability 
of the clinical lecords of cases 1 and 2 while he was associated with him 

5 Bai/ Slate Road, Boston 15, illass 
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ACTINOMYCOSIS OP THE TESTICLE 
ROBERT H HEPBORN 

Pom cases of actinomycosis of the testicle have been repoited to date Because 
of the apparent raiity of the disease it seems worth ivhile to report a fifth case 
seen lecently at the Hartford Hospital 

C R , aged 79, a retired rose gardenei, was admitted m almost complete 
uiinaiy retention July 23, 1948, to the piivate seivice of Di Thomas N Hep- 
bum Por many yeaia the patient had noted giadually diminishing force to the 
stream associated with increasing noctuiia and fiequency Theie had also been 
inci easing deafness foi several years with almost total blindness from bilateral 
glaucoma for nhich operations had been done some fafteeu years piioi to this 
admission Foi at least 28 years, since 1920, there had been intermittent snell- 
mg of the left testicle appioximately every few years The youngest of the pa 
tient’s 3 childien was about 21 years old at the onset of this difficulty Undei 
Di Thomas Hepburn’s supervision, the patient’s daughtei, a giaduate nuise 
specializing m uiological nursing, successfully earned hei fathei thiough these 
episodes by means of sciotal support and Sitz baths The daughtei states that 
the testicle became “very large” during one flaie up in 1924 but since then the 
swellings have been small with rapid subsidence Foi seveial yeais prior to ad¬ 
mission theie had been no swellings though the left testicle had lemained slightly 
larger than the right As a rose gardenei the patient had worked with sheep 
manuie all his life and, aoooidmg to his daughtei, the patient “when a voungster 
in Redding, Connecticut, picked hucklebenies m Sammy Osborn’s sheep pas- 
tuie The Osboins had a large sheep herd ” The patient, whose memoiy is not 
reliable, states that it is possible the testiculai swelling went back to childhood 
but he cannot recall for ceitain and the wife and daughtei have no Icnoii ledge 
of it before 1920 

Physical examination showed a well developed and nouiished old man in 
moderate discomfort fiom a distended bladdei The piostate was twice noimal 
size with some fiimness in the left portion near the bladdei suggestive of cai- 
cmoma The left testicle was slightly laiger than the right Theie was a 1 0 by 
1 0 cm pedunculated fibroma in the slun of the midback and a 6 0 by 8 0 cm 
hpoma on the right uppei arm posteriorly The pupils were iiieguhr and fixed 
Vision m the right eye was absent and m the left maikedly diminished Hearing 
was pool bilateially The chest showed some emphysema, theie weie dry coaise 
lales at the right base A grade 2 apical systolic murmm was transmitted to the 
aoitic area There was considerable scleiosis of the ladial aiteiies 

Laboratory examination levealed an acid phosphatase of 1 0, hematocrit 
46, nonprotein nitiogen 31 X-ray examination of the chest showed that “except 
for slight exaggeration of the bronchovasculai structmes m the posterioi lung 
fields seen on the lateial view, the lungs aie deal The aoita is toi tuous and theie 
IS calcification in its walls ” 

After 4 days’ bladdei diamage by inlying Foley cathetei, cystoscopy nas 
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done, demonstrating clinically a benign prostatic enlargement of moderate di¬ 
mensions. Four days later the left testis became acutely enlarged and inflamed 
with only slight subsidence during the nejct 11 days. On the nineteenth day per¬ 
ineal prostatectomy and left orchiectomy were carried out by Dr. Thomas 
Hepburn. 

Pathological report: “Sections of the prostate show typical nodules of benign 
overgrowth. In one focus there is a zone of acute inflammatory infiltration. 

“The testis is 9 cm. in greatest diameter. The normal tubular substance is 
replaced by a gray firm white substance which apparently infiltrates but does not 
invade the capsule. Sections of the testis show extensive suppurative inflam¬ 
matory process with acute and chronic inflammatoiy exudate present. In the 
center of the abscess-like formations are typical actinomycosis colonies. E.x- 
tensive acute and chronic inflammatoiy infiltration extends throughout the tes¬ 
ticle tissue around the actinomycosis colonies.” Unfortunately no note was re¬ 
corded as to the condition of the epididymis but it was not noted to be enlarged 
at surgery. 

The scrotal wound healed rapidly and uncventfull}". No drugs of anj’- kind were 
used. 


PREVIOUS C.VSE REPORTS 

Mention of these is made in some detail since there are but 4 and they help 
round out the picture to date. 

1898. Dr. Eustace’s patient, aged 35, seen in England, had a “swelling on the 
left cord” of 3 months’ duration. He had always .lived in the country but “had 
never farmed or was in any way connected with stabling or farmyard work.” 
The youngest of his two healthy children was 8 years old. Examination 
showed 1) a hard cylindrical swelling, painless and nontender on the left cord 
about the size of a hazelnut and situated about 1 inch from the external ab¬ 
dominal ring, 2) a small hydrocele of the cord, 3) general enlargement of the 
testicle but chiefly of the globus minor. There were no enlarged lymph nodes. 
Rectal e.xamination was normal including prostate, vesicles, base of bladder. 
Remainder of examination normal. Presumptive diagnosis: Some chronic in¬ 
flammatory process, probably tuberculosis. Treatment: Excision of testis and 
cord. “Two sections of the growth e-xliibited the typical appearance of actino- 
myces bovis.” At follow-up 2 months after operation the wound was well 
healed. Medication: potassium iodide grains 5 t.i.d. for 3 months postoperatively. 
No mention of where the sections were from but in the author’s opinion this was 
the first reported case of actinomycosis of the testis. It was not stated whether 
the cord was also involved but by implication it was. 

1925. Sanford and Voelker’s patient was very briefly mentioned in their re¬ 
view of actinomycosis in the United States. He was a 47 year old minister from 
Holland, seen in 1921 at the Mayo Clinic. He had had 10 months of unstated 
symptoms and the only other comment was that the pathological diagnosis was 
made after orchidectomy. 

1945 . Schneider reported a man seen on the Tulane urological service. Char- 
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ity Hobpital, Net\ Oileaiis, Louisiana The patient t\as an 80 yeai old colored 
fatinei admitted in acute letention He had had symptoms of piostatic obstruc¬ 
tion foi 1 year. Twelve childien iieie living and well The genitalia weie normal 
except foi a slightly nodulai piostate, enlaiged giade 1-2 plus, soft, movable, 
11 itliout fixation Seminal vesicles iieie not palpable Teeth carious Aoi tic dia¬ 
stolic, mitral systolic rauimurs Except foi slight albummuiia and pyuria the 
remaindei of the loutine laboiatoiy examination iias negative A plain x-ray of 
the abdomen iias noimal A cystogram shoiied evidence of piostatic enlarge¬ 
ment 

An inlying cathetei was mtiodueed Because of maiked urethritis and balano- 
posthitis a supiapublic cystostomy and doisal slit neie done 3 days later. 
Five days following this a right cpidid 3 'mitis occurred but subsided rapidly 
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SO on imcroscopic section of 9.5 gm. tissue removed transurethrally. On the 
thirteenth postoperative day acute bilateral epididymitis developed. It subsided 
rapidly and bilateral orchiectoni}'- rvas done 2 months after the resection. 
Both testes and some of the cords were removed. Convalescence was uneventful. 
Pathological report: “The tunica vaginalis of the right testicle was loosely ad¬ 
herent to the tunica albuginea and the testicle measured 5 by 3.5 by 3 cm. The 
section sm-face was brownish gray and studded by numerous abscesses wliich 
were filled with a greenish gray purulent material emitting a musty odor. The 
right epididymis showed no gross abnormal findings. The left testicle measured 
4 by 3 by 2 hy 2 cm. The parenchjmia was light tan gray and atrophic. The 
left epididymis showed no gross changes. Microscopic e.\amination revealed dis¬ 
tinct raj''-shaped granules. Because of the typical radiating fungus with bulbous 
mj'-celia at the peripher 3 '^, the organism may be considered actinomycosis bovis 
(Wolf-Israeli type).” The sections appeared essentially like figure 1, .4. 

CONCLUSIONS 

Evidentlj' a chronic recurrent orchitis may be due to actinomycosis. The in¬ 
fection may have intermittent e.xacerbations for decades without leading to the 
fistulas so common in tuberculosis of the testicle. Between exacerbations the 
testis may appear about normal clinically. There may also be no history or symp¬ 
toms of orchitis in testicular actinomycosis. There need not be clinical actinomy¬ 
cosis elsewhere in the body. Surgical removal of the involved testis, epididymis 
and adjacent cord has resulted in cure without the use of sulfonamides or anti¬ 
biotics. This might be expected because of failure of the organism to penetrate 
the tough tunica albuginea so that the disease has probably been totally eradi¬ 
cated by surgical excision alone. The testis as opposed to the epididymis would 
seem to be more susceptible. 


SUIIALAKY 

A fifth case of testicular actinomycosis is presented. The literature is reviewed 
and a few tentative conclusions made. It was surprising to me to note the clini¬ 
cal benignity of the disease to date together noth its ready cure by surgery alone. 
It is to be hoped that this communication will emphasize another differential 
suspicion for ph 3 ’-sicians to wony over when thej^ contemplate the orchid, be it 
swollen or not. 

85 Jefferson St, Ilariford, Conn. 
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THE SURGICAL TREATMENT OF ELEPHANTIASIS 
D r MCDONALD' i,nd 0 HUGGIN& 

From the Dtvtsion of Urology Department of Snrgery, the Vmversity of Chicago, Cfttcago 

This icpoit IS conceined witli a surgical appioach to the pioblem of genital 
elephantiasis mIiicIv has been used in this clinic since 19-11 It depends upon the 
production of a new avenue of lymph flow fiom the diseased parts, by means of 
a laige anastomosis of the subcutaneous tissues of the sciotum and thighs 

In 1943, H H Young piesenled a case of paraSinoma of the sciotum with 
elephantiasis m iihich lepeated resection of diseased tissues lesulted in allevia¬ 
tion of the condition G Livetmoie in considering the etiology of non filaiial 
genital elephantiasis indicated that blockage of lymphatics of the scrotum and 
penis due to cicatricial contraction following chancioid, tuberculosis, syphilis, 
trauma, excision of lymph nodes, heimonhaphy oi streptococcus lymphangitis 
lias the cause of the genital edema In discussion of the abovepapeisReedNesbit 
suggested that an anastomosis of the sciotum to the thigh similal to the pio- 
ceduie used in the Toiek opeiation might allow drainage thiough the lymphatics 
of the tlugh 

W S Halsted lepoited that m dogs division and lesutuie of all the tissues of 
the thigh except the femoial arteiy, nerve and vein, and the femur was attended 
by a considerable edema below the sutuie line Aftei 1 iieek the edema com¬ 
pletely subsided This shoved that the lymphatic onoulation could le establish 
itself through a scar m one week or less In this same paper Halsted reported a 
case of genital elephantiasis following excision of inguinal nodes iihich was 
chronic in its course This patient had lecurient attacks of dulls and fevei asso¬ 
ciated with redness and increased swelling of the genital aiea about every 8 
months for 38 years 

In elephantiasis involving the male genitalia caused by lymphatic obstruction, 
edema is confined to the superficial tissues of the penis and scrotum while those 
of the thigh aie commonly umnvolved The piinciple of the opeiation which we 
carried out is the constiuction of new lymphatic pathways to allow the scrotal 
lymph to become absorbed via the uniiivolved thighs Technically tlus was done 
by constructmg a bridge of generous size between scrotum and tlugh utilizing 
the method of the first stage of the Keetley and the Torek pioceduie 

The bridge is intended to be permanent It was found that this treatment was 
IV ell tolerated by the patient m whom it caused neither discomfort nor disability 

CASE BEPORTo 

Case 1 G H F, a 37 j'-ear old oil diillei, fiist seen Febiuaiy 5, 1941 com- 
plamed of siielhng of the genitalia of 8 yeais’ duiation He gave a history of 
bilateral painless inguinal swelling which was diained suigically FoIIowmg re¬ 
moval of the drams the scrotum and penis became swollen to 3 tunes normal 
Present address University of Washington Department of Surgery, Seattle, Washing 
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size. The patient also stated that about once a j^car the genitalia became very 
hot, painful and red and enlarged to the size of the human head. After about a 
week the swelling would subside to its original 3 times normal size. He also 
stated that 8 j^ears ago he had had a positive blood test for syphilis and had 
received arsenical and bismuth injections regularlju The scrotum measured 8 by 
6 cm. and the penis was 5 cm. in diameter (fig. 1, A). The scrotal and penile 
skin were thickened, reddened and warmer than the skin of the abdomen. There 
were scars in both inguinal regions and at the left inguinal ring there was a 1 cm. 
hard, non-tender mass. The Frei test was positive. On iMarch 20, 19-il, a 3 inch 
elliptical incision was made in the skin of the left thigh and a segment of skin 
was removed. A corresponding incision was then made in the scrotum. The 
scrotal skin was markedly thickened and fibrosed and oozed a clear fluid. The 
posterior layer of the scrotum to thigh anastomosis was made with a No. 1 



Fig. 1. Case 1. .-1, non-filariul genital elephantiasis before treatment. B, 1 year after 
bilateral scrotum to thigh anastomosis. 

chromic catgut and the anterior layer was closed with silk. A similar procedure 
was then done on the right side. There was slight decrease in size of the scrotum 
at the time of discharge from the hospital on April 4, 1941. By April 17, the 
scrotum had decreased to normal size and the patient stated that he felt better 
than he had felt in years. On June 23, 1941, the patient said that he had had 
some swelling and redness of the scrotum which had been controlled b}’' sulfa- 
thiazole. On December 8, 1941, the patient said he had been well since Septem¬ 
ber and the scrotum was normal in size and consistency. The distal two thirds 
of the penis remained somewhat edematous. On April 16, 1942, the condition of 
the genitalia was still good (fig. 1, B). On April 29, 1943, the patient stated that 
except for several light attacks of scrotal swelling the condition remained good 
and he was able to carry on a normal, active life. 

Case 2. O. H. L., a 47 year old railroad man, complained of graduall}’’ increas¬ 
ing swelling of the scrotum and penis in the past 9 years. He stated that, in 
1938, he developed a painful swelling of the shaft of the penis which completely 
disappeared. Since that time he noted progressive increase in the size of the 
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Many resectionists will find it advantageous to use the smaller sized instru¬ 
ments in patients who have urethras wliich do not easily aecopimodate the 
standard sized sheath. Heretofore, we have found it desirable to perform meatot- 
omy in about 35 per cent of cases, and perineal urethrotomy in 20 per cent in 
the avoidance of urethral trauma. Using the No. 26 instrument, we have found 
little difference in the operating time when resecting glands of moderately large 
size. We hav'e employed the No. 24 "instrament in a considerable number of 
cases and have been pleasantly surprised to find that glands of small or moderate 
size (up to a yield of 40 gm.) have been easily and expeditiously removed with 
the instrument. 

Most resectionists of average skill will probably be able to employ the No. 
26 instrument in the majority of cases and will no douht use the No. 24 more 
often than the standard sized reseetoscope, thereby eliminating many-of the 
risks of urethral trauma during tiansurefhral prostatic resection. 
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SCIENTIFIC PROGRAM, ANNUAL MEETING, SOUTHEASTERN 
SECTION, AMERICAN UROLOGICAL ASSOCIATION, EDGE- 
WATER PARK, MISSISSIPPI, FEBRUARY 1, 2, 3, 4, 1950 

THURSDAY, FEBRUARY 2 
9-12 AM. 

The Foley Lumbar Ureterolithotomy—^.Amplification of Its Use. Dr. Bruiio Bjirohire, 
Birmingham, Alabama. 

Nephrocolopexy. Traxslumb.vr. Dr. Francisco Barquin, Havana, Cuba. 

The UTiLiz.mo.v of the F.vtt'y Capsule of Gerota i.x Pyeloureterophvsty. Dr. I. G. 
Duncan, jMemphis, Tennessee. 

Dr. William Engel, Cleveland, Ohio, Guest Speaker. Selected Subject. 

Vesico-Colic Fistul.l~witii Case Reports. Dr. N. L. Bosworth, Lexington, Kentucky. 

1:30-3:00 P.M. 

Uretero-Sigmoidostomy; A CoMPAR.vriVE Study of Teciln’iques. Dr. C. A. Fort, .Atlanta. 
Ga. 

Dr. Carl Rusche, President, .American Urological Association. Selected Subject. 
Ureterq-Auachxoiu Anastomosis for Communic.vting Hydrocephalus. Dr. John E. 
Dees, Durham, North Carolina. 


3:00-5:00 PM. 

Moving Pictures and Scicutilic Exhibits 
FRIDAY, FEBRUARY 3 
9-12 

Adenoc-arcinoma of the Prostate muth Metastasis to the Testicle. Dr. .Allen C. 
Bradham, Anderson, S. C. 

Some Urologic Complic.vtions of Pregnancy. Drs. Coplan, Woods & Melvin, Miami, Fla. 
Electrosurgical Technique—Its Importance in Transurethral Resection of '"he 
Prostate. Dr. James H. Semans, Atlanta, Ga. 

Dr. George Cahill, New York, N. Y., Guest Speaker. Selected Subject. 

Urologic Problems in Children. Dr. John Dougherty, Knoxville, Tennessee. 

1:30-4:00 P.M. 

Past President's Address, Dr. Harold P. McDonald, Atlanta, Georgia. Evolution of 
Prostatic Surgery. 

The Ballenger Memorial Lecture, Dr. Thomas Findley, New Orleans, Louisiana. So.iu-: 

Hemostatic Functions of the Kidney. 

PiiEOCHROMOCYTOMA—REPORT OF A Case. Dr. Frank J. Pyle, Orlando, Florida. 

IVIanson’s Schistosomiasis of Left Ectopic Kidney. Dr. Luis A. Sanjurjo, Puerto Rico. 

SATURDAY, FEBRUARY 4 

9:00-11:30 A.M. 

Gross Hejiaturia Due to Dicumerol. Dr. Linus W. Hewit, Tampa, Fla. 

Use of Anti-Histamine Drug Prophylaxis against Diodrast Reactions. Dr. Paul L. 
Getzoff, Kew Orleans, La. 

Vesical Evidence op Postero-La'peral Spinal Column Disease. Dr. Robert Lich, Jr., 
Louisville, Kentucky. 

Genito-Urinary Tract Infections; Experiences wmi in vitro Sbnsitivi'py Tests in 
Choice of Antibiotics. Dr. Joseph C. Hayward, Orlando, Fla. 
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scrotum and penis and thickening of the sldn. In 19-15, the patient began to have 
attacks o! chills anti iever associated ivith redness, tenderness and increased 
swelling of the penis and scrotum which would last several days. The patient 
said that after each attack the scrotum decreased a little in size but never quite 
down to the size immediately preceding the acute attack. These episodes occurred 
every 6 to 8 weeks and made it impossible for the patient to work regularly. 
The past history was non-contribiitorj’' except for bilateral inguinal heiniae since 
1934 for which the patient wore a double trass. There was no liistory of venereal 
disease. 

When first seen, on May 23, 1947, the scrotum was enlaiged to the size of a 
grapefruit. The skin was thick and edematous, but there was no pitting on pres¬ 
sure. The right lateral aspect of the shaft of the penis was marked by a soft 



Fig 2. Case 2 A, noii-filaii.'il genital clephantia.sis befoie tieatment. B, 1 ye.ar .after 
biUteial scrotum to thigh an.astomos.is. 

swelling about 3 by 5 cm. which caused angulation of the penis to the left. There 
were bilateral direct inguinal hemiae. Tliere was a lipoma 15 by 25 cm. over the 
crest of the ilium. The remainder of the physical examination was negative. 
The Kahn test on the blood was negative. There was a leukocytosis of 12,000. 
The urine was normal. 

On October 9, 1947, the patient developed acute swelling, tenderness and led- 
ness of the scrotum with chills and generalized malaise. On October 14, 1947, he 
was admitted to the Billings Hospital. The scrotum was red and tender. There 
was an ulcerated area in the concavity of the angulated penis (fig. 2, H). His 
temperature was 37.4 C. Penicillin 30,000 units every 3 hours, and sulfathiazole 
0.5 gm. 4 times daily were given. The acute inflammation subsided completely 
in 5 days and, on October 20, a bilateral herniorrhaphy was performed. One 
week later, a bilateral scrotum to thigh anastomosis was made. Four-inch inci¬ 
sions were made in the thigh and scrotum and anastomoses similar to the Torek 
procedure were made bilaterally. Biopsy of the scrotum showed that the skin 
was 5 mm. thick, ilicroscopically there was a marked increase of dense collagen 
in the skin and subcutis. There was dilatation of the superficial lymphatics, but 
there was very little edema. Lymphocytes and macrophages were found in abun- 
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dance around vessels and sweat glands and in the dilated lymphatics. Diagnosis 
was chronic l 3 ’’mphangitis, edema and sclerosis (scrotal elephantiasis; non-para- 
sit ic). The patient had a satisfactory afebrile postoperative course. The wounds 
healed slowlj' with some clear fluid drainage. He was discharged from the hospital 
on November 2, 1947. Bj’' November 22, the incisions were completely healed. 
On December 2, 1947, the scrotum had decreased 20 per cent and penis 10 per 
cent. On March 29, 1948, the scrotum was completely’’ soft and normal in size, 
although the penile edema had not appreciably changed. The patient was at 
work with no disability due to the scrotal-thigh anastomosis. He had not had 
any attacks of erysipelas since the operation and felt well. On November 3, 1948, 
the patient said he had continued in good condition without discomfort and had 
satisfactorv se.Kual relationships. The scrotum and penis appeared normal (fig. 
2 , B). 


DISCUSSION 

Surgical by-pass of the obstructed tymphatics solves the scrotal edema prob¬ 
lem, but slight penile edema persists. The penile edema, according to the patient, 
decreases during erection of the penis and intercourse is satisfactory. No limita¬ 
tion of activity results from the bilateral scrotum to thigh anastomosis. 

SUMMARY 

A surgical method of producing a new avenue of lymph flow from the scrotum 
is described and 2 cases in which it has been used in treatment of non-filarial 
genital elephantiasis are reported. 
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AN lAIPROATilD RESECTOSCOPE IN SIZES 24. 26 AND 28 FRENCH 
REED U NESBIT 

From the Department of Surgery, Unnerstly of Mtchtgan Medical School, Ann Arbor, 

Michigan 

Ill 1938 I lecommended that stmctuial changes in the McCarthy resectoscope 
be made iihich iiould make its one-handed manipulation possible, and to that 
end submitted sketches of the pioposed instrument to Mr Fredeiiok Wappler 
The modified lesectoscope iias constmcted m accoidance iiith the original 
specifications except that loller bearings Here not mcoiporated m the carnage 
to ensure smooth operation Tlus instrument was originally made m tivo sizes, 
the standard 28 F, and a larger size, 33 E It was hoped that the laiger mstru- 
ment, iihen introduced by nay of perineal uretlirotomy would speed up the 
resection of large prostates, but this did not prove to be true because it was 
held tightly in the menbranous urethra m many patients thus reducing its 
maneuverability, so its use iias abandoned 

The sliding bearings of the early models caused many of the instruments to 
operate with more or less friction nhich interfered uith efficient manipulation 
In oui own hands giaphite in oil uas used to eliminate the areas of fiiction and 
He have employed the modified resectoscope foi many years in the belief that it 
IS easier to operate than the original hIcCarthy mstniment Furtheiraore, time 
and experience have pioved the advantage of lectal palpation duiing transure¬ 
thral prostatio leseotion 

The liar delayed necessary and desirable improvements of this instiument but 
they have finally been made aftei the construction of many working models (figs 
1 and 2) The piesent model has been used extensively by me and the various 
members of my staff, and it appears to be an efficient and sturdy instrument. 
Mr Frederick J Wallace and his research engineers at A C hi I deseive com¬ 
mendation foi their patience m the matter of permitting numerous changes m 
workmg models of the instiument, which have been made at the insistence of 
the author and iihich have held up production for over a year, for it is my belief 
that successful transurethral piostatectomy can only be performed with instru¬ 
ments that can be operated inth delicacy, precision and perfect balance 

The working element of this instrument is fitted with roller bearings which 
insure a smooth and easy excuision of the carnage, and utilizes the 68A for- 
obhque lens system There are thiee sizes of sheath—24, 26 and 28 F noth 
coiresponding sized loops, all of which are adaptable to use with the one w orkmg 
element It is recommended that the pistol gnp handle, previously mcoipoiated 
Ill the modified resectoscope, not be employed m the present model, in the 
inteiests of mcreased fle.xibility of opeiation foi we believe that this surgical 
instrument is best handled by fingertip grasp In the past, when our residents 
have begun to learn resection techniques using an mstniment with a handle, 
they have displayed a tendency to “freeze” onto it like a student pilot to his 
airplane stick, so the handle has long since been abandoned as part of the equip- 
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is possible witli Hlppuran*(sodlum orthoiodoWppurate), the efficient 
renal contrast medium with a relatively low incidence of toxicity, in 
Hippuran, radiopaque iodine is bound in an organic nucleus of a normal 
product of animat metabolism. 



Hippuran exhibits a pH approximating that of blood. It is soluble 
in less than its own weight of water. 



i J Elimination is rapid. From 60 to 66 per cent is excreted in the 

I i first hour, up to 80 per cent after the second hour, and 95 per 
j I cent within eight hours of injection. 

j \ 

II 


t 

After 1 1 
sterilieation ' I 
or upon ^ 
standing | 
color >, 
and reaction 
remain ' 
unchanged, i | 



Hippuran is the medium of choice in the X-ray visualization of 
the urinary tract. 



( 



I Low toxicity of Hippuran results from 
j binding the iodine with a natural excre- 
j tory metabolite. 

I ♦Trade Matfc Reg. U. S. Pat. Off. Hippuran U. S, Pat No. 2,135,474. 
I R/ ‘2/eata 3^etr.<cti 
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TO IMPORTANT 

ON ANDROGEN 


QUESTIONS 

THERAPY 


Q 


Q 


Q 


Q 


Are 1bere any Council Approved in- 
dicalions for feslosferone IN THE 
FEMALE? 


A 


Which brand of androgenic prep- 
orations bears the seal of Council 
Acceptance? 


A 


What is the comparative efficacy of 
methyl testosterone and testosterone 
propionate? 


A 


What is the comparative potency of 
testosterone and testosterone pro¬ 
pionate an in'iection? 


A 



Yes—In selected eases of meno- 
metrorrhagla, postpartum breast 
engorgement, and for suppression 
of lactation. 


The only brand of androgenic prep¬ 
arations 'accepted by the Council 
on Pharmacy and Chemistry of the 
American Medical Association is 
Testosterone Propionate “Rare" 
and Methyl Testosterone “Rare”. 


Methyl testosterone Is as effective 
orally as one-third to one-fourth 
the amount of Iniected testos¬ 
terone propionate^ 


Testosterone propionate, elicits a 
greater maximum response and 
exerts more prolonged effect than 
equal doses of free testosterone. 
Dally Iniection of 0.1 mg. of testos¬ 
terone propionate into castrated 
rats for ten days resulted In growth 
of the seminal vesicles to a size 
five times as great as when an 
equivalent amount of free testos¬ 
terone was used. 


Testosterone Propionate "Pare” and Methyl Testosterone "Rare" 

ARE COaNCIL ACCEPTED 


SUPPLIED: 

Testosterone Propionate "Pore": 1 cc. 
ampules, 5, 10 and 25 mg., in boxes 
of 3, 6 and 50; also 10 cc. viols, 
25 mg. per cc, and 6 cc. vials, 50 mg. 
per cc. 

Methyl Testosterone "Pore"? Scored 
fablefs, 10 mg. (whife) ond 20 mg. 
(pink); bottles of 30 and 100, 

Rare Chemicals, Inc. 

HARRISON, NEW JERSEY 
WeJf Coast Distributors 
GALEN COMPANY, Richmond, Calif. 
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Fred Bates Lund i» ■\videl> known and lespecled for 
his di tm 5 ,uislitd carter amont, cuiittmporai> heirs 
to the mantle of Ilipp icratcs A sur„eon and teacher 
of renown f)r Liind was burn in 186S andisnovrin 
hi Lijit^ third jear fit is one of the I nun Jer** and 
a Life Mtinbtrof iht \intntan ColKoe of Surgeons, 


which he served as Governor from 191o to 1927 
Dr Lund served for many )cars on the faculty of 
Harvard Medical School and as sur^ton in chief of 
Bo ton Cit) Hospital He served terms as president 
of the Clinical Congress of Surgeons of North Amer 
ica and the American Surgical As oculioii 


Trom the bencs Great American Surf^eons Published by 


ETHiCON SUTURE UBORATORIES, DIVISION OF JOHNSON & JOHNSON NEW 










"...closure of peritoneum was made 
with interrupted #00 C.C.G. Pos¬ 
terior fascia sutured with continu¬ 
ous #0 C.C.G... .anterior fascia 
the same. Ethicon Sutures were used 
throughout..." 



I 


For your most meticulous work, the su¬ 
ture nurse will prepare Ethicon’s new 
Bonded Catgut. This new strand is the 
result of postwar research in our labora¬ 
tories. Its built-in tensile strength is 30% 
greater than in sutures previously pro¬ 
duced. 

Throughout the length of the strand 
you have the advantage of this 30% 
greater strengtli. 

Throughout tlie entire strand you are 


assured uniformity of diameter through 
Ethicon’s exclusive Tru-Gauging Process. 

Throughout the full diameter you get 
thorough, even chrome deposition and 
controlled digestion, the result of Ethi¬ 
con’s exclusive Tru-Chromicizing Proc¬ 
ess. 

Throughout the strand yon get uni¬ 
form pliability, contributing to easy pull 
through tissue and trouble-free tying of 
single or double knots. 


mov/ geff giresaSeB* sflireBiigflSi— 

IpQ'O'^edl by Stbieom’s detiSy 9ests 


Here*s the mechanically-record- 
ed laboratory proof of Increased 
Tensile Strength in Ethicon’s 
New Bonded Catgut. 

These tensilgrams are actual 
daily strength tests given eacli 
lot of sutures. Horizontal red 
lines at numeral 3 mark U S.P. 
requirements for Knot-Pull 
Strength on Size 00, Non*Boih 
able Catgut. 

Red curves show breaking 
points. Up to 30% greater 
strengtli and uniformity of 
strength are strikingly demon¬ 
strated. Note close grouping of 
breaking points, wliich indicates 
uniformity of product from 
strand to «trand. 
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exhicon 


SUPERIOR IN THOSE OUAUTIES 


THE SUROEON 
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—Prepared especially for the meticulous 
'.II ds of the silk technic. You get more in- 
. 'nsic strength, and minimal tissue reaction 
dth Ethicon’sTru-Formed Black Braided Silk 

Ethicon Silk forms smooth, firm knots. It 
minimal adherence to tissue. 

Ethicon Silk is non-capillary, serum-proof, 
on-toxic, and strictly U.S.P. gauge. 

Ask your O.R. Supervisor for Ethicon Silk. 


COTTON— Etliicon Cotton, U.S.P., is the cul¬ 
mination of e.xliaustive laboratory and clinical 
study. It is specially prepared from imported 
100^ Egyptian long staple fiber. No talcum 
powder, harsh fillers, or hannful dyes are 
used. It is free from lint and iri'egularities. 

Tensile strength is 10% to 30% greater than 
ordinary cotton. Sizes at e U.S.P.: -1-0,3-0,2-0, 
0. If you are a cotton man, try Ethicon Twisted 
Cotton. 


ETHJCON 





Ethicon suture laboratories 

Division of Johnson <& Johnson, Netv Brunswick, i\'. J. 

World’s Largest Manufacturer of Surgical Gut 
Suture Laboratories at New Brunswick, N. J.; Chicago, Ill.; Bra.!il; Argentina; England; jinstralia 

K lOHNSON i PRINTeO IN U S A 

copyright 1943. JOHNSON fc JOHNSi-JW 
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sharp shadows show more 



A well defined, sharp and clear 
delineation of the upper urinary 
tract greatly reduces diagnostic 
difficulties. Due to its high radio- 
pacity, Skiodan gives good 
pictures even when used in 
relatively low concentration. 


HOW SUPPLIED: Solution 40% in 
bottles of 50 and 100 cc. Solution 
20% in bottles of 50 cc. Tablets of 
1 Gm.intubesof lOandbottlesoflOO 
and 500. Powder In bottles of 20 Gm. 

SKIODAN 



I Th« kvsintsses Urmatly cttMluctcd liy Winthrap Chtmicai Cam^ny, Inc. 

I ■ntf Frc^kfc Siaams li Campany ara naw awnad by WInihrap-Shram* Inc 

SKIODAN. trademark ref. U. S. Pah Off. 4 Canada 


(In writing to advertisers, please mention the journal—it helps.) 










■1353 



O 


2Uich has been done. himcIj remains to 
do$ a way has been opened, and to the 
possibtUlies III the scientific development 
V, of medicine there seems to be no Unnt 
, Sir William OsleR/ Jeduanimitas 

^ As yesterday’s therapeutic tiiumpli 
^ becomes today’s routine procedure, 

I physicians everywhere look forward 
j to the revelations of the future. 
The perfection of today’s resources 
and the expedition of those of 
tomorrow are the uniemitting aims 
of ScHERiNC Corporation, manufac- 
tuieis of hormones, chemotherapeutic 
agents, x ray diagnostic media and 
other pharmaceutical products. 


TIOTK- BLOOMKIEI n MFW iitdccv 


CORPORATIO^K- BLOOMEIELD, NEW JERSEY 

l^r~’ '‘"AOA.SCIIEB.MC CORfoiiltbl, LIMITED, MOKIREAl. 
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“Ah excellent sittiple presumptive 
test for routine use in the 
diagnosis of diabetes. 

CLINITEST 

The Tablet No Heating Method 
For Detection of Urine-Sugar 

SIMPLE TECHNIC —“My experience with 
Clinitest has convinced me beyond a shadow 
of a doubt that they are //le shnplest from 
the technical standpoint . . 

SELF-GENERATING HEAT—“The reagent 
tablet, known as the Clinitest Urine Sugar 
Tablet... generates heat when dissolved and 
the use of externally applied heat is not 
required . . 

Clinitest—simple, speedy, compact, conven¬ 
ient—is distributed through regular drug and 
medical supply channels. 

1. Kasper, J. A. and Jeffrey, I. A.: A Simplified Benedict Test 

for Glycosuria, Amer. J. Clin. Pathology, U: 117-21 (Nov.) 
1944, 

2. Haid, W. H.: The Use of Screening Tests in the Clinical Lab¬ 

oratory, J. Amer. Med. Tech., S; 606-14 (Sept.) 1947. 

Identification cards for the 
protection of your diabetic 
patients now available free 
upon request. 


AMES COMPANY, INC. 

ELKHART, INDIANA 





RETROPUBIC 

URINARY 

SURGERY 

by Terence Millin, F.R.C.S. 

Genilo-Uriuary Surgeon, London 

Gives in detail the methods employed in Uie 
retropubic approach to a number of surgical 
problems 

Prostatectomy 

Stress Incontinence in Women 
Prostatic Obstruction 
Fibrous and Calculous Prostate 
Carcinoma of the Prostate and Bladder 
Pre- and Post-operative Care 
Anesthesia 

215 pp,, 163 figs, $7.00 


The Williams & Wilkins Co. 

Mu Royal & Guilford Awes., Baltimore 2, Md. 


"kalak 

nCC. U, S, PAT, OFP 

HIGHLY CARBONATED 
ALKALINE WATER 



Effective when Alkalies 
are Indicated 

... an oral physiological fluid, hav¬ 
ing no substances foreign to plasma, 
yet retaining those which are char¬ 
acteristic of body fluids. KALAK 
is palatable, refreshing, and invigo¬ 
rating, 

HARSH DRUGS (Penicillin, Sulfa 
drugs, Mandelates, Bromides, and 
Salicylates) are better tolerated when 
administeredwithKALAK._ Itisan 
ideal agent in “forcing fluids” be¬ 
cause of its inability to replace Bases. 
Water is not enough. 

When alkalies are indicated let your 
first thought be Kalak, Available in 
24,12 ana 6 fluid ounce bottles through 
regular drug channels, 

"^lalc 

REG. U.S. PAT. OFF. 

Kalak Water Co. of New York, Inc. 

30 Rockefeller Plaza 
New York 20, New York 
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This handy, attractively illustrated book¬ 
let offers useful information on the value of 
MANDELAMINE,* a chemotherapeutic 
agent that has gained increasing pref¬ 
erence as the urinary antiseptic of choice. 
It presents the results of extensive clinical 
and experimental studies conducted by 
authoritative investigators. 

A copy has been mailed to you—it you 
have not received it, please let us know 
and another will be mailed promptly. 

♦The word MANDELAhllHB is 8 regulered trademark of 
Nepera Cbentcal Co • Inc. 


Nepera Chemical Co., Inc. 

MANVFACTVSlSa CHESIISTS • NEPEEA PARE, YONKERS S, N. Y. 
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GYNECOLOGICAL 

AND 

OBSTETRICAL 

UROLOGY 

. by HOUSTON EVERETT, M.D. ■ 
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Associate Professor of Gynecology, Johns Hopkins Unirersily, and Associate in 
Gynecology, University of Maryland; Assisting Visiting Gynecologist and Gynecol¬ 
ogist in charge of the Cystoscopic Clinic, Johns Uopkins Hospital 


Thoroughly revised and brought up to date, Doctor Everett’s valuable work 
continues to fill a necessary place in the literature. Clear and concise, practical 
and comprehensive, as before, the text embodies a wide personal experience in 
all phases of gynecology and female urology in addition to a judicial weighing of 
the opinions of others working in these fields. 

Additional material in the second edition includes a section on indirect cysto¬ 
scopy, description and illustration of the Aldridge operation for stress incontinence, 
and special attention to penicillin as a therapeutic agent in urology. In addition, 
the section on primary neoplasms of the bladder has been almost entirely rewritten, 
and many of the illustrations have been replaced or improved. 

The illustrations continue to play an important part in the value of the book. 
Not only do they support the well-written text, but they also tell their own 
connected story. They are keyed to the text and to each other. 

“Dr. Everett has produced the most complete single volume extant on urology as applied 

to women.Dr. Everett has not only been able to condense the best in the literature 

but has given many original and practical ideas culled from his own piacticeT—Soulltern 
Medical Journal 

510 pages 220 illustrations $6.00 
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for better 


Bag CatheiSK 


specify 

Your guarantee of quality, efficacy and dependability in 
self-retaining and lijsuiostatic bag catbetera for every type 
of urologic procedure is to SPECIFY A. C. M. I. * 
Each catheter is indn idually tested foi 
inflation and rate of flow. lilade of pure 
latex, A. C M I. Bag Catheters 
embody aiicb outstanding features as; 
Correct size indelibly marked; 
^ liomogeiieous ^vall structure; safety 

\ puncture-proof tips; accurately 

\ t\ gauged for size; may be 

*• safely boiled or autoclaved. 

i * j Yonr Guarantee of Quality 

^ / —Specify A. C. M, I.! 






see your surgical dealer... 
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FREDERICK J W\LL4CE FREMOENT 


UJl LAFAYETTE AVENUE, NEW Y'ORK 59, N. Y 



A.C.M.I. Forceps 

Precision of design and construciion, wilh meticulous 
attention to detail and uncompromising excellence of 
workmanship distinguish these A.C.M.I. Forceps, made 
in our own plcints by American craftsmen from American 
materials. Each forceps possesses the inherent strength 
and durability characteristic of A.C.M.I. instruments. 


Turell biopsy 
forceps 



Yeomans rectal 
biopsy forceps 


Articulating parts function smoothly and 
precisely. Exterior surfaces are machined 
and polished to a satin smoothness, permit¬ 
ting direct introduction of the instrument 
(as indicated) without resort to a sheath. 


WRITE FOR UTERATURE DESCRIPTIVE 
OF THE MANY OTHER TYPE FORCEPS. 


Grasping forcep? 
wilkoul elecirotoi 




Lowsley utility 
forceps 


A.C.M.I. cervical 
& rectal punch 



Alligator forceps 
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RENAL INFARCTION: A CLINICAL AND 
POSSIBLE SURGICAL ENTITY* 

FRANCIS C. REGAN (by invitation) and E. GRANVILLE CRABTREE 


Septic arterial infarcts of the kidney, venous infarction, infarction from renal 
vessel injury, and sterile infarction are well known to the pathologist from au¬ 
topsy material. The urologist is familiar with scarring of the kidney seen at 
operation, a testimonial to a bygone injury. Yet, in the great majority of in¬ 
stances, where infarction has been encountered clinically, nephrectomy has been 
done, based on erroneous diagnosis, and the condition has not been recognized 
even from the appearance of the kidney in the wound. There are sufficient 
clinical data produced by infarction to make a diagnosis in acute stages of the 
injury to the kidney, but the information appears to need distribution. 

An attempt is made in this contribution to indicate types of infarction which 
may be encountered and their imm ediate and remote effects on the anatomy and 
physiology of the kidney, to collect the reported cases, and to lay down the essen¬ 
tials of clinical diagnosis, both for the acute and the terminal states of the dis¬ 
ease. Diagnosis may be suspected by the internist, confirmed by the pathologist 
after death, but the clinical diagnosis rests with the urologist if proper manage¬ 
ment in the living is to be made. 


EXPERaiENTAL OBSERVATIONS 


Litten* (1880) and Westerborn* (1937) have shoivn that temporary ligation 
of the renal artery for more than IJ hours is followed by necrosis of all the ele¬ 
ments of the kidney. The renal artery, ligated for less than IJ hours, causes 
only edema and hyperemia of the kidney. 

Foa‘ (1889) described the gross and microscopic changes of a renal infarct 
caused by permanent ligation of a branch of the renal artery. At first the color 
is reddish gray, the infarct stands above the surface of the rest of the kidney 
and the tubular epithelium is swollen and cloudy and shows disintegration of its 
nuclei. The glomeruli and blood vessels, aside from edema and diapedesis of 
red cells, appear normal. There is a red zone surrounding the infarct, between 
it and the normal tissue, caused by tremendous engorgement of the capillaries. 
After 3 to 4 days the infarct has a gray color, the surface is level with the rest of 
the kidney, and the boundary zone is less red and wider. The tubular epithelium 
has lost its architecture and appears as a hyaline or granular mass. Many of 


' Read at annual meeting American Urological Association, Buffalo, N Y June 30 1947 
’Litten, M.: Untersuchuugen uber den hemorrhagisohen Infarkt und'uber der Ein' 
w^ung arteneller Anaemic auf das lebendo Gewebe. Ztsohr. f. klin. Med., 1: 131-227 

• iVesterborn, A.: Emboli in der Mteria renalia mit Bericht uber einen operierten Fall 
sowie uber experimentclle Untersuchungen daruber, wie lange die Blutrufuhr n^h der 
£ SX&Wof‘“ 937 .“’ ° Funfctionsfahigkeit aufgehoben wM. Ztsohr' 

allg.F^h^;i: Beitr. z. path. Anat. u. z. 
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the glomeruli show partial or complete necrosis and there are thrombi in the 
smaller arterioles. After 8 to 15 days the infarct has become smaller in all di¬ 
mensions and is retracted from the surface of the kidney. There is a progressive 
contraction so that at l-l- to 2 months there may be found, at the site of the in¬ 
farct, only an umbilication of the renal capsule, the infarct itself being represented 
by a yellow, contracted zone in the corte.x. Occasionally there is left, in place of 
the infarct, a deep and irregular cyst or cavity which is covered with fibrous tis¬ 
sue and surrounded by exuberant parenchyma. At times the infarct may be 
reduced to a small calcified mass. 

Litten- and Loomis and Jett-Jackson* (1942) describe cysts or cyst-lilce areas 
occurring in the healed infarct. Loomis and Jett-Jackson have shown that renal 
infarct produces a profound disturbance of the circulation of the kidney. This 
consists mainly of capillary anastomosis between the glomerular efferent vessels 
and between the capillaries of the cortex and the renal capsule. The volume 
and pressure of the blood flow in the neighboring areas are increased to the fullest 
extent possible. The tissue nearest to these areas may be fairly well preserved 
and show only slight atrophy. The tissue near the center of the infarct shows 
complete necrosis. In rare cases, where there is a perforating artery anastomos¬ 
ing with the capsular arteries, part of the renal tissue in the center of the infarct 
may be weU preserved. The changes in the arterioles seen in the first 2 or 3 days 
after infarction are mainly edema of the vessel wall and infiltration of red blood 
cells. At 7 days, there is a proliferation of fibroblasts in the vessel wall and in 
the tissues around the vessel. At 14 days, there is a pronounced thickening of 
the intima and replacement of the muscularis with fibroblasts. 

Thorel® (1896) believes that the reaction seen in the peripheral red zone is analo¬ 
gous to compensatory hypertrophy. As evidence of this he describes the micro¬ 
scopic picture of the enlargement of glomeruli and tubular epithelium and the 
dilatation of the medullary tubules and collecting ducts. 

Belt and Joelson^ (1925) ligated the anterior branch of the renal artery in 
dogs and then injected colored celluloid emulsion into the renal artery. At 2 
days, only a few small vessels in the infarcted area were injected. At 3 to 14 
days the emulsion appeared in many large and small vessels as well as some of 
the glomeruli. After 35 to 40 days the glomeruli and most of the smaller vessels 
failed to be injected. 

Staehler^ (1938) and Westerborn^ both clamped the left renal artery in dogs 
for 2 or 3 hours. The plain x-ray taken a week later showed an enlarged, sym¬ 
metrical kidney which was completely calcified. Plain x-ray 2 to 3 weeks later 
showed the kidney about normal size and calcification still present. One and 
one-half years later the kidney was a calcified mass the size of a walnut. 

6 Loomis, D. and Jett-Jackson, C.: Plastic studies in abnormal renal architecture. An 
investigation of the circulation in infarcts of the kidney. Arch. Path., 33: 735-769,1942. 

® Thorel, Ch.: Uber typischc und Pseudoregeneration bei Niereninfarkten. Virchows 
Arch. f. path. Anat., 146: 297-313, 1896. 

^Belt, A. E. and Joelson, J. J.: The effect of ligation of branches of the renal artery. 
Arch. Surg., 10: 117-149, 1925. 

® Staehler, W.: Zur Klinik der ortlich begrenzten Zirkulationsstorungen der Niere. 
Beitr. z. klin. Chir., 167: 189-210,1938. 
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Werra®, quoted by Staehler, clamped the renal artery of dogs for 1 hour. A 
plain x-ray taken from 3 to 6 days later showed a few areas of calcification in the 
kidney. X-rays taken in same dogs 7 to 8 days following this showed that cal¬ 
cification had nearly disappeared. 

When Marshall and Crane'“ (1923) ligated the renal artery in experimental 
animals for a few minutes, the urine showed the presence of albumin and no other 
changes. After the clamp was applied 25 minutes the urine contained a normal 
or increased amount of water, bicarbonates, and chlorides, but a decreased 
amount of urea, phosphates, sidphates, ammonia, and creatinin. They e.xplained 
tlus effect as due to injury of the tubular epithelium by the ischemia. 

Vein. Litten“ and Harrington" (1921) both ligated the renal vein and ob¬ 
served that the kidney became swollen 2 to 3 times normal size and doubled its 
original weight. Both described dilataf j.i of capsular veins and the suprarenal, 
spermatic, and lumbar veins. The kidney had a dark piu-ple color, and small 
hemorrhages appeared in cortex and in tubules of the pyramids. Often hemor¬ 
rhage occurred imder the true capsule and, very rarely, a massive hemorrhage 
split open the organ. There was necrosis of the renal epithelium and progressive 
atrophy of all the renal tissue. Renal function was lost and the kidney gradually 
contracted so that after about 2 to 3 weeks it had reached its normal size. Fur¬ 
ther contraction continued until the kidney was but a fraction of its normal size. 

Rowntree et al." (1913) applied small sections of an ordinary gum rubber 
catheter of appropriate size about the renal vein or the vena cava in dogs. The 
degree of constriction was varied from slight to complete. In the incomplete 
obstruction the urine constantly showed albumin, red blood cells, white blood 
cells, and casta in varying amounts, and the renal function remained good. In 
2 instances where there was complete occlusion of the renal vein, the animals ap¬ 
peared to be in good health. They had good renal function and secreted prac¬ 
tically normal urine. This affords evidence of the importance of gradual 
obstruction to the venous return from the kidneys in allowing time for an efficient 
collateral circulation to be formed. 

Harrington" has shown that ligation of a main branch of the renal vein in dogs 
is not followed by atrophy of the renal parenchyma. 


CLINICAL OBSERVATIONS 


The literature may be divided into 2 large groups: 1) reported on the basis of 
clinical and autopsy findings; and 2) based on the clinical findings plus urologi¬ 
cal examination. 

Group 1. Cases reporled on basis of clinical and autopsy findings. Traube" 


*Wcrra: Quoted by Staehler*. 

'•Marshall, E. K. and Crane,,M. M.: The influence of temporary closure of the renal 
artery on the amount and composition of the urine. Am. J. Phvsiol 64-.XS7-4nS loot 
" Harrington, S W.: The effect on the kidney of various surg^ci pmeeto^on the blood 
supply, capsule and on the ureters. Arch. Surg., 2: 547-592 igui uiea on mu uiuoa 

" Rowntree, L. G., Fits, R. and Gi ' ' - - - ' " . • 

passive congestion on ren^ function. ' ■ imentai chronic 

"Traubc.L.i Uber den Zusammenh „ w t, 

lin; A, Ilirschwald, 1S56. —■ ' 
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(1856) is credited with making the first diagnosis of renal infarction, clinically. 
His patient was an IS year old boy with rheumatic heart disease and aortic in¬ 
sufficiency, The patient was awakened from sleep with severe pain in right renal 
region, radiating to the right thigh. The pain was steady and was aggravated 
by percussion in the Iddney area and by coughing and moving. The pain was 
severe for 2 days and then decreased in severity, but the kidney region was very 
sensitive to percussion. Urine secretion became scanty, dark red color, and con¬ 
tained no albumin. The patient died 9 days after the original onset of pain. 
At autopsy both Iddneys showed many small, depressed, old infarcts, and the 
right kidney showed a recent infarct occupying the middle one-third. This in¬ 
farct was the only one which stood up above the surface of the kidney. 

Weber^'^ (1864) made the diagnosis in a 26 year old woman with rheumatic 
heart disease who had sudden onset of severe pain in her right lumbar region, 
accompanied by vomiting, diarrhea, and collapse. There was marked tenderness 
in the right Imnbar region. The pain diminished in the right flank after 2 days, 
but a few days later she had a similar severe pain in the left lumbar region. This 
was followed by anuria and death in 2 weeks. Autopsy showed mitral stenosis 
and large recent infarcts in both kidneys. 

Bartel’s*® (1870) patient was an 8 year old boy, who, following a tracheotomy 
for laryngeal diphtheria, had sudden pain in the left flank and, 2 days later, 
paralysis of the left thigh. Autopsy showed a large infarct in the left kidney 
and thrombi in the renal artery and its branches. 

Juhel-Renoy*® (1886) did not make a clinical diagnosis. The patient was a 
16 year old girl recovering from scarlet fever who had pain in both lumbar re¬ 
gions, anuria, and died 5 days later. Autopsy showed both kidneys necrotic and 
multiple thrombi in the renal arteries and veins. No heart or aortic lesions were 
present. 

Von Jurgensen’s*^ (1889) patient was a 27 year old woman with mitral-valvu¬ 
lar lesion who had 3 attacla of severe pain in the right Iddney region, accompanied 
by vomiting and prostration. The urine contained albumin 3 plus, but no red 
blood cells. The patient died after third attack. Autopsy showed endocarditis 
and mitral lesion. The right kidney was fully necrotic and about one-fourth 
normal size. 

Von Leube*® (1891) made diagnosis of renal infarction in a 17 year old boy wth 
aortic insufficiency. He had an attack of pain in both kidney regions. The 
urine, which had been normal previously, showed albumin and red blood cells 
following the attacks of pain. The patient recovered and diagnosis was not con¬ 
firmed. 

Weber, H.: Kidneys with so-called fibrinous deposits from embolism of the renal ar¬ 
teries. Med. Times and Gaz. (London), 2:663-664,1864. 

Bartels: Quoted by J. Cohnheim in Untersuchung uber die embolischen Processe, pp. 
76-78, Berlin 1872, A. Efirschwald. 

15 Juhel-Renoy, Ed.; De I’anurie precocc scarlatincuso. Arch. gen. d. Med. 7® Ser., T. 
17:385-410,1886. 

11 Von Jurgensen, T.: Erkrankungen der Kreislaufsorgane. Endocarditis. Vol. 1, No. 
15; 105-110. H. Nothnagel’s Speeielle Pathologic und Therapie, Wein: A. Holder, 1903. 

18 Von Leube, W.: Speeielle Diagnose der Inneren Krankheiten. 3rd edition, page 325, 
Leipzig: F. C. W. Vogel, 1891. 
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Schmidt'® (1901-1902) reported 3 cases; The first was a 40 year old man with 
mitral insufficiency and signs of congestive heart failure dming the previous 4 
years. He had a sudden onset of pain in the right lumbar region. The urine 
did not show albumin or red blood cells. Autopsy revealed a mitral stenosis 
and a massive recent infarct of the right kidney. The second case, a 21 year 
old girl with acute rheumatic fever and signs of mitral stenosis, was bedridden 
with congestive failure. She had sudden pain, starting in the right upper quad¬ 
rant, referred into right flank, and accompanied by nausea, vomiting, and hic¬ 
cough. The pain was steady and was increased by deep breathing. There was 
marked tenderness in the right flank. Urine volume was markedly diminished, 
showed albumin 3 plus, and many red blood cells. She had similar pain in the 
left flank about 10 days later, became anuric, and died 9 days after this. Au¬ 
topsy showed many large recent infarcts in both kidneys. The third case, a 
45 year old man with a double mitral lesion, was seized suddenly with severe pain 
in the right lumhar region which subsided after 4 days. Two days later he had 
severe pain in the left lumbar re^on and a right hemiplegia. He became anuric 
and died of uremia. Autopsy showed infarcts of both kidneys and of the brain. 

Chedevergne'” (1902) had a 22 year old man with aortic and mitral disease ad¬ 
mitted ivith dyspnea and arrhythmia. The patient had sudden pain in the 
popliteal region followed by gangrene of the right leg. Urine showed albumin 3 
plus and no casts. Signs of sepsis developed, and the patient died after a few 
days. Autopsy showed mitral stenosis. Both kidneys contained several old in¬ 
farcts and a recent infarct the size of an olive in the left kidney. 

Achard and Grenet" (1903) diagnosed left renal infarction in a 35 year old 
man with aortic insufficiency who was awakened ■noth violent pain in the left 
lumbar region. There was marked tenderness in the flank. A Luys separator 
showed that the left kidney secreted much less urine than the right. Autopsy 
revealed aortic insufficiency. The left kidney was almost entirely infarcted. A 
large branch of renal artery was thrombosed. 

Bernard and Solomon" (1903) reported a woman wth mitral insufficiency who 
died suddenly after an attack of dyspnea. Autopsy showed the left kidney to 
contain several small, old infarcts. The right kidney was totally infarcted. 
The renal artery contained a thrombus. 

Riebold" (1905) diagnosed infarction in a 29 year old woman with cardiac de¬ 
compensation and mitral lesions who had sudden onset of pain in left lumbar 


Schmidt 


Kolikaufalle.^ 
falle. 


: Zu 
Wien, kl 
Zu 


R.: Zur klinischen Diafmostit dea Nierenintarctes und renal bedingter 

nd renal bedingter Kolikan- 


•0 Wchnsobr., 16:643-648,1002. 

185 - 187 , ' - Poitou medicin, Poitiers, 17: 

a Aciiard, C. and Grenet, H.; Separation dcs urines dans un cas d’infarctus volumineiiT 
do Tun dcs reins. Bull, et mem. Soc. med. d. bon. do Par.. 20: 342-345 1903 

von Herdlasioneb im Tb-alahius Opti-o“ui“. Den?scL"“^^^^ 
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region. The urine was negative. Oliguria developed. At autopsy the left kid¬ 
ney showed a large recent infarct in the upper pole and several smaller ones in 
the lower pole. 

Halperin-' (1908) describes a 44 year old man, a severe hypertensive who, Iv 
years before, had had his lower left leg amputated because of progressive gan¬ 
grene. He re-entered the hospital complaining of continuous pain in left upper 
quadrant of 2 weeks’ duration, accompanied by vomiting. While in the hospital 
he had 2 attacks of pain, each lasting 4 days, occmrring first in the left lumbar 
region and then in the right. Each attack was accompanied by severe vomiting 
and headache, and slight fever. Leukocytosis was 28,000. Urine, after the 
second attack, showed albumin 2 plus, a few red blood cells and casts, and some 
hemoglobin. Sometime later he had another severe attack of pain in left flank, 
followed by anuria. The left kidney was exposed. It ivas incised through the 
convex border to the pelvis. The cut surface was pale and almost bloodless. 

The patient died on the second postoperative day of uremia. At autopsy two- 
thirds of the left kidney was infarcted. The left renal artery was obliterated by 
an adherent thrombus. The right kidney was about one-half the normal size 
and the upper pole was infarcted. The renal vessels showed pronounced arterio¬ 
sclerotic changes. The heart showed no endocarditis or valvular lesions. 

Iley“ (1910-1911) reported 4 cases: 1) The patient was admitted because of 
sudden onset of pain in the right side of the abdomen. Examination revealed 
cardiac irregularity and dilatation. Urine showed albumin 3 plus. Death oc¬ 
curred 15 days later without any change in signs. Autopsy revealed mitral 
lesions and total infarction of right kidney. The right renal artery was filled 
■with an adherent thrombus. The left kidney was enlarged and showed scattered 
small abscesses in cortex. 2) The patient developed sudden pain in right lumbar 
region, radiating to groin and thigh. The urine showed red blood cells and di¬ 
minished volume. Fifteen days later, the patient had similar pain in the left 
lumbar region radiating to the groin and thigh. Anuria followed, and death 15 
days later. Autopsy showed infarction of right kidney, probably due to embo¬ 
lus. 3) A patient with clinical diagnosis of chronic Brights disease, cardiac 
hypertrophy, uremia, died 1 month after admission to the hospital. Autopsy 
showed total infarction of left kidney and a thrombus filling left renal artery. 
4) A 46 year old patient with mitral stenosis was admitted because of palpitation 
and tachycardia. While in hospital she suddenly had severe pain in the right 
lumbar region, radiating to right thigh. The urine contained red blood cells 
and albumin 3 plus. Pre-vious to this, the urine had been negative. 

Pic and Bonnamom’^® (1913) made a diagnosis of renal infarction in a 69 year 
old woman -with left hemiplegia and aortic insufficiency, wffio had a sudden attack 
of pain in left lumbar region and left upper quadrant. The pain was steady and 

2 * Halperin, Geo.; Clinical manifestations of hemorrhagic renal infarct. Arch. Int. Med., 
1:320-328,1908. 

Rey, F.: Contribution a I’etude clinique des infarctus renaux. pages 1 to 67, A. Mal- 
oine, Lyon 1911. 

-®Pic, A. and Bonnamour, S.: Infarctus subtotal du rein gauche par thrombose de 1’ 
artere renal. Lyon m^d., 120: 1306-1309, 1913. 
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did not radiate. The urine output fell to 50 cc in a day and the albumin was 3 
plus. The temperature rose gradually to 101.§°. The pain gradually dimin¬ 
ished and patient died 2 days later. Autopsy showed arteriosclerosis of the 
aorta and a subtotal infaret of left kidney, with a thrombus in a branch of the 
renal artery. 

Von Jagic*’ (1915) reports a case of a 39 year ‘old woman with rheumatic heart 
disease who had sudden onset of pain in left side of abdomen 3 weelcs before ad¬ 
mission. On admission there was tenderness in left upper quadrant. The ab- 
dorhen was rather distended. The temperature was 102°. The urine output 
was 500 cc and showed albumin 3 plus, no red blood cells, and specific gravity 
of 1.023. The pain and temperature subsided after 3 or 4 days. Six days later 
she had similar pain in the right upper quadrant. The right kidney was palpable 
and tender. Anuria developed and the patient died 12 days later. Autopsy 
showed mural thrombi in the left auricle and ventricle, and mitral stenosis. Both 
kidneys showed massive infarction, and renal arteries contained emboli. 

Summary: In the above cases, the diagnosis was suspected from the sudden 
onset of pain in the kidney area in cardiac patients. The pain was steady and 
radiated to the thigh in but 3 of the 20 cases. The pain was severe for about 2 
days and was accompanied by vomiting in about half the cases. The urine con¬ 
tained albumin, and sediment showed red cells in half the cases. The urine was 
reported to be negative in only 2 instances. Death occurred from anuria and 
cardiac failure in all cases except the one reported by Von Leube'*. In this case 
the diagnosis was not confirmed pathologically. In most of the cases there were 
many old, small infarcts in both the kidneys, in addition to the recent infarction. 
No cardiac lesion was found in the 3 cases reported by Bartel'^, Juhel-Renoy“, 
and Halperin". Bartel’s case followed operation and was associated with em¬ 
bolism of the left femoral artery. Juhel-Renoy made no diagnosis clinically, 
but found thrombosis of the intrarenal arteries and veins of both kidneys in a 
girl dying of anuria, following scarlet fever. Halperin’s case was hypertensive 
with marked arteriosclerosis of the renal vessels. 

Group 3. Cases based on clinical findings plus urological examination. To save 
space these have been tabulated (table 1). 

Summary: Seventy collected cases comprise 47 arterial, 20 venous, and 3 
traumatic infarctions. In the arterial cases pain began suddenly, was situated 
in the flank or upper abdomen, and persisted for 2 to 4 days. It resembled renal 
colic in 3 instances and radiated to the thigh in 2. There was gi'oss hematuria 
in 6 cases. (Duvergey and Dax*', Staehler®, and Wolffe® each reported 1 case, 
and Richard" reported 3 cases.) Disease of the heart or blood vessels was 
present in 34 of 47 cases. Nathan“ operated upon 2 cases with perirenal sub- 
capsular hematoma. The only lesion present in the kidneys was anemie infaret 
Metzler", who operated for suspected tumor of the kidney, found subcapsular 
hemorrhage overlying an infarct of the upper pole. Hardeman““ found massive 
bilateral, perirenal hemorrhage and renal infarction in a patient who had peri- 

290^293,“l9lf!°’ Symptomatologie der Niereninfarkte. Wien. med. Wchnschr., 65: 
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CASE 

CLINICAL BKIEF 

UROLOGICAL FINDINGS 

AOTOPSV 

Aschner** 1922 

31 year 
fe¬ 
male 

Pain localized left flank. Three 
days duration. Vomiting. 

Heart enlarged, pre-systolio 
murmur at apex. Tenderness 
and rigidity left upper quadrant 
and left flank. Temperature 
101.S° 20,000 white blood count. 
S2 per cent neutrophilcs. Urine 
showed albumin l-{- occasional 
white blood cells and casts. 

Plain film negative for atone. Cys¬ 
toscopy: Normal bladder and 
ureter. Indigo carmino- de¬ 
layed secretion both sides. 
Operation showed 2 recent in¬ 
farcts in the left kidney. 

None 

Aschner (No. 

2) 

44 year 
fe¬ 
male 

Auricular fibrillation. One day’s 
duration of abdominal pain lo- 
1 calized in right upper quadrant. 
Marked tenderness right up¬ 
per quadrant and right flank. 
Acute pain subsided after 2 
days. White blood count: 
24,000. Neutrophilcs: 91 per 
cent. Urino:albumin3-i-, many 
red blood cells, and a few casts. 

Total phenolsulphonphtlmlein 35 
per cent in 2 hours. Cystoscopy 
showed normal bladder and 
ureters. Good function on both 
sides. 

None 

BuU*» 1923 

35 year 
fe¬ 
male 

Sudden onset of pain in left upper 
quadrant and left flank day 
before admission, accompanied 
by vomiting and abdominal dis¬ 
tension. Heart showed pre-sys- 
tolie murmur at apex and irregu¬ 
lar rhythm. Marked tenderness 
over loft kidney area. 11,200 
white blood count. Urine showed 
albumin 1-f. 

Cystoscopy: Normal bladder and 
ureters. Blue test* excellent on 
right and no secretion left side. 
Plain film negativo for stone. 
Left nephrectomy showed large 
infarct middle third of kidney. 
Patient died suddenly on six¬ 
teenth postoperative day. 

Jfitral stenosis. 
Mural throm¬ 
bus in left au¬ 
ricle. Several 
small infarcts 
in spleen and 
right kidney. 

Duvergoy and 
Dax** 1925 

43 year 
fe¬ 
male 

Developed acute pain 10 days be¬ 
fore admlsson in right lumbar 
region. Pain persisted and 5 
days later hematuria occurred. 
Examination revealed rhoumatie 
heart disease with mitral sten¬ 
osis. Tenderness and spasm in 
right lumbar region. Urine was 
bloody. 

Cystoscopy: Bladder normal. 
Bloody urine coming from right 
ureter. Right nephrectomy 4 
days after admission. Kidney 
normal size and soft. On section 
middle and lower one-third were 
dull and markings were lost. A 
pale clot was found in rcual ar¬ 
tery. Miscroscopic examination 
showed few areas in cortex of 
nodular inflammation resem¬ 
bling focal tuberculosis. 

None 

Makai** 1926 

13 year 
male 

Patient ill for 2 weeks %vith head¬ 
ache, fever, and pain in right 
lower quadrant. Examination 
revealed heart normal, pulse 
regular, and temperature lOO.G”. 
Spasm, tenderness, and an in¬ 
definite mass noted in ileocecal 
region. 78,000 white blood 

count. Urine: Albumin l-{-, 
few red blood cells, and few 
white blood cells. 

Operation revealed normal appen¬ 
dix and retroperitoneal mass be¬ 
hind right colon. Mass was con¬ 
genital fused kidney with both 
pelves faced medially. On pos¬ 
terior surface of lower kidney 
was a yellowish area size of SO 
cent piece. Drain was placed 
and wound closed. Postopera¬ 
tive course good until seventh 
postoperative day when oliguria 
developed and red blood cells 
appeared in urine. Patient 
died on twelfth postoperative 
day. 

Verrucous endo¬ 
carditis of mi¬ 
tral valve. 

Red infarct in 
spleen. White 
Infarct and ne¬ 
phritis in fused 
kidney. 


• Indigo carmine. . . , , . i t 

28 Aschner, P. W.: The clinical importance of aseptic infarction of the kidney. Am. J. 
M. Sc., 164: 386-389, 1922. . . , . 

22 Bull, P.: Diagnostizierte Embolie der linken Arteria renalis,_Nephrectomie, Mors sub- 
itanea sechzehn Tage nach der Operation. Ztschr. f. urolog. Chir. u. Gynak., 14: 201-214, 
1923. 

22 Duvergey, J. and Dax, L.: Necrose du rein droit par embolie arterielle. Nephrectomie. 

Guerison. J. d’urol., 20:151-154,1925. ... rr i i 

2 iMakai, E.: Appendicitisfehldiagnose beim Infarkt einer cinseitigen Verschmelzungs- 
niere (Langniere). Zentralbl. f. Chir., 63: 2977-2979, 1926. 
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Tablb t—Continued 


AOTHOS 

CASS 

dzxicAL sxay 

usotootCAi. survtaos 

Auropsv 

lletiiej** 1928 

45 year 
female 

Two days before admission^ aud 
deo ooaet of pam m right flank, 
accompatued by vomiting Ex 
aminatiOQ aboned temperature 
99 5’ syatoltc murmur at apex, 
marked tenderncaa in right 
aMbxidftd aitar 2 
days Urine showed a trace of 
albumm 

Cjstoscopy Bladder and ureters 
normal Indigo carmine ap 
peared in 10 mmutea with good 
color on left side, none secreted 
from right side Right retro¬ 
grade pjclogram showed normal 
utete: but peWia did not enm 

pletely Operation for auapected 
tumor ICidney normal 
with blood clots beneath the 
capsule Upper half of kidney 
was grayish white infarct 

None 

lletiUrCNo 2) 

34 year 
lemale 

Known cardiac who had sudden at 
tack of pam m nghtupperquad 
rant 2 da) a before admission 
Temperature 99% pvdae irregular 
Spasm and tenderness m nght 
aide of abdomen An indefinite 
mn«M could be felt above cecum 

Laparotomy revealed nonna! ap* 
pendu and gallbladder Right 
kidney exposed, large infarct 
present m the upper pole 

None 

1 

! 

MoEenna” 

1923 

29 year 
male 

Patient complained of aching pain 
in right flank and dyauna Ex 
amination revealed that he was 
acutely ill Temperature 99* 
Tenderness and rigidity in right 
lumbar region Albumin 1+ 

13 000 white blood count 81 per 
cent neutrophiles 

Cystoscopy revealed impermeable 
urethral stricture Six hours 
after cystoscopy he had chill and 
fevertolOlS* He died of sepsis 
10 days later 

i 

1 Acute bacterial 
endocarditis 
of aortic valve 
Right kidney 
totally m 

farcted Right 
renal artery 
occluded with 
thrombus 
Multiple small 
infarcts m 

eplten and left 
kidney 

ffoaaftsaes 
8ky« 1928 

62 year 
female 

PaUenthadaudden onset of paioio 
epigastnutn along with vomitmg 
abdomiaalduteasioQiaDdanuna : 
2 daya before admission Heart 
sounds regular and ayetoho mur 
muratapez Marked tenderness 
in both flanks and in right upper 
quadrant 

Catbeterobtaiaed small amount of 
bloody urine Flam film nega 
tive for stone laparotomy ru* 
vealed nothing of importance 
Patient died of uremia 11 days 
after admission 

klitral stenosis 
Mural throm 
bus iQ left aU 
ncle EmboU 
ociduded both 
renal artenca 
Total infaro 
tion of both 
kidneys 

Nathan^ 1932 


kutbor discussed 2 cases of pen 

renal henutoma 

At operation an anemic inf arc t was 
found m involved kidney Au 
thor bebeved infarct was caused 
by infected embolua and hemor 
rbage due to erosion of nearby 
vessels 


Wei35»» 1932 

fiS year 

Six weeks before admissioo, right 
hemiplegia Three days before 
sdnusaion suddenattockofpain 
in left flank Pam steady and 
radiated to left thigh Heart en 
larged Marked tenderness m 
left upper quadrant aud left 
flank Pam gradually went away 
during the next 2 days On 
eighth hospital day. severe pain 
mleftupperquadrsot X rayof 
chest showed opacity of left cos 
topleural sinus 

Cystoscopy on mneteenth hospital 
day showed no dye excretion on 
left side Intravenous p> dogra 
phy showed good function on 
nght side but no function on left 
Bide Left retrograde pydogram 
ebowed normal edytea, ptiv», 
and ureter Intravenous pyel 
ography on thirty third hospital 
day showed no function on left 
Bide and good function on ngbt 
aide 



■Ol^^22^*iod-ni Thcrapie der aseptischen Niereamfarkte Ztsohr f 

Tiirombosis of the renal artery with total ocoluaion J Urol . 19; 411- 


cr Arteme renahs, kombimert m 

4 y^>_^g 7 jg 22 ** ^ '—‘♦s'** wot x'liercmiifarlkt Zcntralbl J* Chir, 69i 

1932^ Zur Diagnoatit des Nierenmfarita Ztsobr f Uin Med , 120. 199-212, 
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Table 1—Conlinucd 


AXmiOK 1 

CASE 

CLINICAL BRIE? 

UROLOGICAL TINDINCS 

AUTOPSY 

WUdboU” 1932 

52 year 
male 

Repeated attacks of severe left 
renal colic during a 5 year period. 
On admission, symptoms of car¬ 
diac failure, pain in left flank, 
and low grade fever. 

Repeated cystoscopies, excretory 
and, retrograde pyelography, 
made during 5-ycar period had 
all failed to reveal cause of symp¬ 
toms. Left nephrectomy; largo 
wedge-shaped infarct occupied 
middle third of kidney. 


Barney and 
llintz»1933 

29 year 
female 

i 

Admitted with lobar pneumonia 
which cleared by lysis after 1 
week in hospital. About 3 weeks 
later she bad recurrence of pain 
in cbest, (ever, and signs of pneu¬ 
monia. Ten days following tbis, 
sudden, severe pain in right loin. 
Pain persisted and patient vom¬ 
ited once. Marked tenderness in 
right upper quadrant and right 
flank. 

lajiarotomy revealed nothing ab¬ 
normal except rather largo right 
kidney. Patient died on the 
ninth postoperative day. 

Ulcerative endo¬ 
carditis of 

aortic valve. 
Right kidney 
was completely 
infarcted. 

Left kidney 
was normal. 

Barney and 
Mintz 
(No. 2) 

35 year 
iemale 

Admitted with congestive heart 
failure. She complained of no 
pain; no tenderness in flanks, 
Rdcma and gangrene of legs de¬ 
veloped and patient died 2 days 
after admission. 

! 

1 

Right kidney 
showed infarct 
of about onc- 
quarter of ita 
tissue. Left 
kidney was 
nearly all in¬ 
farcted. 

Barney and 
Mintz 
(No. 3) 

65 year 
male 

Entered hospital because of ana¬ 
sarca and uremia. On seven¬ 
teenth hospital day, pain in right 
lower quadrant of abdomen. 
Pain constant, not rdieved 
by morphine. Urine negative. 
Death on twenty-second hospital 
j day. 

1 

i 

Total infarction 
of right kid¬ 
ney. Several 
small infarcts 
in left kidney. 

Barney and 
Mintz 
(No. 4) 

No ago 
j given 

1 male 

1 

1 

Three days before admission he fell 
off a moving car, injuring head 
and back. On examination, in 
shock, pulseless; dullness in right 
flank. Catheter obtained 60 cc 
bloody urine. Death 8 days 
after admission. 


Large infarct in 
right kidney. 
Left renal 

vessels were 
thrombosed. 

Adler-Raci’> 

1933 

40 year 
female 

Severe cardiac, for 3 years known 
to have stones and infection in 
right kidney. Three weeks be¬ 
fore admission, she had sudden 
attack of pain in left flank with 

1 suppression of urine. Pain was 
i severe for a few days and patient 

voided small amounts of bloody 
urine each day. 

Cystoscopy revealed bladder mu¬ 
cosa rather red. No obstruction 
in left ureter and no dye secreted 
from left kidney. Left retrograde 
pyelogram showed kidney rather 
small and the calyces somewhat 
flattened. Patient died 2 months 
after admission. 

Mitral stenosis 
and mural 
thrombus in 
left auricle. 
Left kidney 
almost fully 
infarcted. 

Right calculous 
pyonephrosis 
and tubercu¬ 
losis of pelvis 
and ureter. 

Cobn» 1933 

23 year 
female 

j 

i 

Persistent left pyelonephritis for 
about2ycars. Admitted because 
of recurrent pain in Icit flank and 
foul smelling urine Examina¬ 
tion negative except for second¬ 
ary anemia. Urine loaded rvith 
white blood cells and bacilli. 

Intravenous pyelography: Left 
pelvis incompletely filled; nor¬ 
mal functioning right kidney. 
Cystoscopy revealed normal 
bladder and no obstruction in 
ureters. Urine from left kidney 
cloudy. Left kidney removed; 
infarcts in the upper and lower 
pole. Thrombus present in 
retropelvio artery. 



Wildbolz, R.: Pall von Niereninfarkt. Schweiz, med. Wchnschr., 13: 240,1932. 
Barney, J. D. and Mintz, E. R.: Infarcts of the Iddney. _ J. A. M. A., 100: 1-6,1933. 

5® Adler-Racz, A.: Ein Fall von Embolie der Nicrenarterie. Ztschr. f. Urol., 27: 40-44, 


« Cohn, T.: Zur lilinik des Niereninfarkts; ein Infarkt der Arteria retropyclica. 
Ztschr. f. urolog. Chir. u. Gynak., 38; 294r-306, 1933. 
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Tadli; 1—Conltnued 


AUTBOS 

CASE 

CLIKICAL BBIEI 

USOLOGICAI. riKDINCS 

APTOPSy 

Folsom and 
Alciandor** 
1»4 

54 year 
female 

Patient known to have auricular 
fibrillation for a penod of 12 
years For past 5 years she had 
repeated attacks of asthma and 
congestive heart failure Five 
years before admission acuto at¬ 
tack of pain in right upper quad 
rant fairly normal gallbladder 
and appendix remo%ed Five 
da>s before admission patient 
developed a cold follow ed by an 
asthma attack Sudden onset 
of severo pain in nght upper 
quadrant 2 days before ad 
mission She became uremic 
Examination showed irregular 
heart beat and tenderness m nght 
side of abdomen, both m front 
and back Patient died of 
uremia 4 days after admission 

Plain film negative for stone 
Cystoscopy Normal bladder. 
Catheters met no obstruction in 
either ureter Eight retrograde 
pyelogrom showed bizarre distor 
tioa of the pel\i3 and calyces 
Two days later cystoscopy was 
repeated and indigo cormme 
showed practically no function 
from either kidney Bilateral 
retrograde pyelograms showed 
same distortion on nght side left 
kidney small and hypoplastic 

Mitral stenosis 
Mural throm¬ 
bus m left 

auncle Right 
kidney showed 
a large old 
infarct, and 
many large re¬ 
cent infarcts 
Left kidney 
showed fibrotio 
atrophy 

Ehretrom** 

1934 

Age and 
sex 

not 

stated ' 

Author made a diagnosis of renal 
infactiOQ in patient with symp¬ 
toms and signs of endocarditis 
and sudden attack of colicky 
pain m left fiank 

Intravenous pyelography Normal 
fuDctionmg nght kidney and no 
function of left kidney Bt 
lateral retrograde pyelograms 
showed normal renal pelvis both 
sides Intravenous pyelography 
on the twenty third hospital day 
showed some function on left 
aide but much poorer than nght 
side Intravenous pyelography 
on fortieth hospital day showed 
good function on both sides 


Deajaeques 
and Boijesu^ 
1936 

52 year 
male 

Patient awakened from sleep with 
severe pam ui both lumbar re 
gioos and in epigastnum Pain 
was persistent sod be \omtted 
several times Examination 
blood pressure 190/150 and 
marked teodemesa m epigas 
tnum and both fianks 

Laparotomy revealed no definite 
disease Patient died suddenly 
on eighth postoperative day 

Syphilitic aorti 
t)3 with rup¬ 
ture in trans 
verso aorta 
Z<eft kidney 
normal Right 
kidney showed 
a large infarct 
of upper pole 

Westerborn* 

1937 

49 year 
male 

Patient had had several attacks of 
cerebral embolism and embolism 
of nght femoral artery While 
convalescing from left bemi 
plegia sudden attack of pam in 
nght fiank Pam was constant 
and did not radiate Tempera 

1 ture 102 2 Unne showed albu 
mm 1+ 

Intravenous pyelography showed 
no function of nght kidney and 
good function of left Cystos¬ 
copy revealed normal bladder 
and ureters Indigo carmine did 
Dot appear OQ nght aide Right 
retrograde pyelogram normal 
Right kidney was exposed and 
no pulsation could be feltmrenal 
vessels After massaging renal 
artery, pulse could be felt Cy s 
toscopy 11 days after operaUon 
showed mdigo carmine secretion 
from nght side, fair color, m SO 
mmutes Thirty nine days af 
ter operation mtravenous pyel 
ograpby showed no function m 
right kidney and nght nephrec¬ 
tomy was done Patient ro-ad 
mitted 6 months after complain 
mg of abdominal paw and 
anuna Left kidney exposed 
and thrombus removed from 
renal artery Patient died 2 
days after operation 

Mitral stenosis 
Mural throm 
bus m left 
auncle Left 
kidney was to¬ 
tally in/arcted 
and there were 
thrombi in all 
branches of 
renal artery 


of Ic) 197-1^"^““ ‘‘“■op’iy 

thrombose RoMowed m Ztschr f urolof chm ^ 1934 

^^“Dosjacques.J aadBoyeau.A to Gros Infar&R“-.r’Ly°^t Chrr , 33: 6 - 15 ^ 174 , 
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Table I—Continued 


AUTUOa 

CASU 

CLINICAL BRIEF 

UROLOGICAL FINDINGS 

AUTOPSY 

StaGUler»193S 

09 year 
female 

Patient was admitted to hospital 
! with diagnosis of nephritis. 
Heart enlarged, edema of both 
legs, and in left upper quadrant 
was an indciiuito moss, presum¬ 
ably kidney. Urino showed al¬ 
bumin 3-(-, and many red blood 
eells. 

Intravenous pyelography showed 
no function of ieft kidney. Left 
retrograde pyelogram revealed 
that pelvis did not fill with me¬ 
dium. Left nephrectomy was 
done. Kidney dark red with 
yellow areas on surface. Renal 
artery and vein were filled with 
thrombi. 


Stachler 
(No. 2) 

35 year 
mala 

Three days before admission, sud¬ 
den onset of pain in right dank 
and sovero pain in right leg. On 
admission right lower leg was 
cold and discolored with ccchy- 
mosis. Right leg was ampu¬ 
tated. 

Intravenous pyelography 8 days 
after amputation showed good 
function of left kidney and no 
function of right kidney. In¬ 
travenous pyelography 4 weeks 
later showed good function both 
sides. 


Staehler 
(No. 3) 

40 year 
mala 

Patient had had 3 attacks of ses'cro 
and persistent hematuria. On 
admission heart was normal and 
abdomen was negative. | 

Indigo carminoshowed no secretion 
from right side and good color 
from left side. Right kidney 
was exposed and a single cir¬ 
cumscribed lesion was found in 
cortex. Lesion was excised 
and microscopic examination 
showed necrosis in center with 
hemorrhages and cell infiltration 
in periphery. 


PiraM 1939 

i 

23 year 
female 

Fever and sore throat 2 weeks be¬ 
fore admission. She noticed 
dysuria about a week beforo ad¬ 
mission. Chill and sovero pain in 
left Hank, radiating to left groin, 
night beforo admission. Exam¬ 
ination showed heart and lungs 
negative, temperaturo 102.6*. A 
tender moss could bo felt in left 

1 flank. 

Cystoscopy showed no obstruction 
in left ureter. Urine showed trace 
of albumin and many white 
and red blood cells. Catheter left 
indwelling in left ureter. About 
an hour after cystoscopy patient 
bad typical signs of pulmonary 
embolism. Tempemturo became 
septic typo accompanied by 
chills and left flank pain. Left 
kidney was removed; necrotic 
area in lower polo. Center of 
tbo lesion contained purulent 
material. Secondary venous 
thrombosis. 


Foley« 1940 

55 year 
female 

antral dbease and auricular fibriU 
latloa. Admitted to hospital 
soon af tersudden onset of pain in 
left flank. Exqubite teademess 
in left flank and transient hcma> 
turb and albuminuria. Pain 
gradually subsided, and further 
course was uneventful, 

1 

Intravenous pyelography showed 
normal functioning right kidney 
and no function of left kidney. 
Cystoscopy showed normal ex¬ 
cretion of indigo carmine on 
right, and none from left kidney. 
Left retrograde pyelogram 
showed general magnification of 
the pelvis and calyces, but no 
obstruction or actual dilatation 
of pelvis. Intravenous and ret¬ 
rograde pyelography were re¬ 
peated 1 and 2 months later, 
and on both occasions showed 
normal right and a totally non- 
functioning left kidney. Ret¬ 
rograde pyelograma showed 
marked decrease in size of left 
renal pelvis. A retrograde pyel¬ 
ogram made IJ years later 
showed that changes hud pro¬ 
gressed to near disappearance of 
kidney exactly like picture seen 
in autonephrcctomy. 

• 


E. J.: Eine seltene Komplikation nach Harnleitcrkatheterismus. Ztschr. f. 
urolog. Chir. u. Gynak., 46; 80-82,1939. 

‘‘^Eoley, F. E. B.; Total embolism of the renal arter 3 ’-. Minnesota Med., 23; 136-137, 
1940. 
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Tablb I —Conhnued 


AOTnoa 

CASE 

CLINICAL BSIEF 

tmOLOClCAL riNOINCS 

AUTOPSY 

8beppard** 

1939 

24 year 
male 

Patient a^vakened from aleep 3 
daya before admission with se 
vere pain in left loin Pam con 
staot and accompanied by vom 
iting No urinary complamta 
Heart and lungs normal, 
marked tenderness in the left 
hypochondnum and left Sank 
Urine negative Pam persisted 
and patient had temperature up | 
i to lOOMOl* 1 

plain film negatue for stone In 
travenous pyclogram taken 5 
days after admission showed 
normal functionmg nght kidney 
but no function of left kidney 
On eighth hospital day, left kid 
ney exposed Renal pedicle did 
not pulsate and vesseb were 
matted together Both renal ar 
tery and rem contained thrombi 


Hosie and 
Coggin*^ 

1940 

38 year 
female 

Patient with rheumatic heart dia 
ease who had sudden onset of 
pam m both lumbar regions 3 
days before admission Pam 
radiated around Sanks into up 
per abdomen Pam accom 
pamed by anuna, nausea and 
vomiting Heart enlarged and 
rhythm irregular Abdomen 
tympanitic and tender m Sacks 
and epigastrium About 5 ce 
bloody unce obtamed by cathe* 
ter Spectroscopic examination 
showed presence of hemoglobm 
Patient died of uremia 10 daya 
after admission 


Mitral etenosis 
Mural throm* 
bus m left 
auncle Both 
kidney's in 
farcied 

Renal arteries 
contained 
loose ante¬ 
mortem clots 

Ho3el‘» 1939 

74 year 
female 

Sudden onset of pam m right up 
per abdomen and nght kidney 
region 3 days before admission 
Pam steady and persisted up to 
admission and there were no un 
nary complaints Heart en 
brged mth completely irregular 
rhythm Spasm and tender* 
ness m right flank Urme 
showed albumin a trace, and an 
occasional red and white blood 
cell 

Cystoscopy Bladder and ureters 
normal Indigo carmine ap* 
I>eared readily with good color 
from left side and no dye ap 
peared from nght aide Right 
retrograde pyelogram revealed 
normal calyces pelvis and ure 
ter Right nephrectomy, kid 
ney soft, markings blurred 
Large branch of renal artery con* 
tamed thrombus 


VogeUsng** 

1940 

19 year 
female 

Qraduol onset of pam m right aide 
of abdomen and right flank 
Pam persisted sod patient ad 
mitted to hospital same day 
Heart and lungs were normal 
Some tenderness in right upper 
quadrant and nght flank Unoe 
showed albumin 4-1- aod few red 
and white cells 

Cystoscopy showed cloudy unne 
^ from nght ureter Catheter eas 

ily passed up nght ureter and 
was left indwelling Right ret 
rogrsde pyelogram showed nor 
mal calyces pelvis, and ureter 
Patient was given a transfusion 
of whole blood Following thia 
ebe had cyanosis, dyspnea, and 
signs of shock and died withm 
' 48 hours 

Two pyramidal 
shaped hem 
orrhagic m 
farcta in nght 
kidney 

Emmett and 
Dreyfuss^® 
1041 

50 year 
female 

1 

Cholecystectomy and sppeodec 
tomy on tlurd postoperative 
day auncular flbnllation devel 
oped Digitalis given for2 days 
On the fourteenth postoperative 
day complained of se>ere pom 
in nght kidney region and be 
came nauseated and \ozmtcd 
Unne showed 10 white blood 
ceUs and an occasional granular 
cast 

Cystoscopy showed practically no 
secretion of unne from nght kid 
ney Cystoscopy was repeated 
several tunes dunng the next 3 
weeks and no unne was ob 
tamed from nght kidney 
Right kidney was exposed, it 
was of good sise and about four* 
fifths of it a dull yellow color 
Microacopio study showed al 
most complete necrosis except 
for small area near low cr ople 



« i^arction Bnt J Surg , 27:603,1939 

deta|d" “<1 

t:3ches”£ankhe.?aMd’“SrflHf charakter.a- 

1910 ^ ° Report of a case’ Ohio State AI J , 36: 269-271, 

M J^37fl6^i57^194l“’°'^^^'^^'^^ ^ Subtotal infarction of the kidney W Virginia 
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Tabm 1 —Canlinucd 


AUTHOa 

CASE 

CLINICAL DaiEp 

UBOLOGICAL JIKDINGS 

AUTOPSY 

Kicharda 1942 

53 year 
female 

Cholccysteetomy; convalcseence 
satisfactory until fifth postoper¬ 
ative day when severo pain de¬ 
veloped in right lower side of ab¬ 
domen. Jlctcorism and anuria 
developed. Patient died of ure¬ 
mia on the seventh postopera¬ 
tive day. 


Wound normal. 

No hemor- 
' rhage in peri¬ 
toneal cavity. 
Fused kidney 
in true pel¬ 
vis. Middle 
tliird of right 
half of kidney 
had a yellow 
color and was 
surrounded 
by red border. 
Thrombus oc¬ 
cluded lumen 

I of principal 
artery to this 
part of kid¬ 
ney. Heart 
normal. 

1 Atheromatous 
lesions in 

aorta. 

Ricliaid 
(No. 2) 

14 j’ear 
male 

i 

Appendectomy; normal postoper¬ 
ative course until aixth day. 
Sudden attack of pain in right 
upper abdomen, radiating into 
back, ^forked tenderness over 
right kidney area. Urine 
showed albumin 1+ and many 
red blood cells. The pain bad 
nearly disappeared by the tenth 
postoperative day. 

Intravenous pyelography revealed 
no function of right kidney and 
normal function of left. Right 
retrograde pyclogmm showed 
normal renal pclra. Three 
monthsafter dlschargolrom hos¬ 
pital urine was normal. Intra¬ 
venous pyelography showed 
good function on both sides. 


Bicbard 
(No. 3) 

21 year 
female 

Appendectomy; uncomplicated 
postoperative course until fifth 
day. Pain in right upper quad¬ 
rant, radiating around into 
back. Urine on first day of pain 
was normal and later showed red 
blood cells. Pain and tender¬ 
ness in right kidney gradually 
went away. 

Intravenous pyelography 8 weeks 
later gave normal findings. 
Urine was negative. 


Richard 
(No. 4) 

58 year 
male 

Patient was up and about on sev¬ 
enth day following appendec¬ 
tomy. Three days later, sud¬ 
den pain in right flank, and he¬ 
maturia. 

Intravenous pyelography showed 
poor function on right side on 20 
minute fllm; normal function of 
left kidney. Eight days later, 
symptom free. Right retro¬ 
grade pyclogmm showed normal 
pelvis. 


Richard 
(No. 5) 

42 year 
female 

Supravaginal hysterectomy. On 
seventh postoperative day, at¬ 
tack of pain in right flank and 
hematuria. Hematuria rvas 

still present alter 3 weeks. 

Cystoscopy showed bloody urine 
coming from right ureter. No 
obstruction in right ureter. 
Right retrograde pyelograra 
showed normal pelvis. 


Richard 
(No. 6) 

53 yeai; 
male 

Bilateral inguinal hernia repair. 
On the seventh postoperative 
day, sudden onset of pain in left 
flank, abdominal distension, 
and hematuria. Harked tcn> 
derness in left renal area. 

Cystoscopy showed renal pelvis 
unchanged. 



Richard, M.: Der Niereninfarkt als postoperative Komplikation. Helvet. med. acta, 
9:195-200,1942. 
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AUTSOK 

CASE 

CLINICAL asiBT 

UXOLOGICAL TINDINCS 

autopsy 

WolffoM 1911 

59 year 
malo 

Suddea onset of paia m nght up* 
per abdomen and iigbt 

Past history of gaseous mdiges 
tion Exanunation showed ab 
domeo distended, entire nght 
side tender and rigid IFnno 
showed albunun 1+ and many 
red blood cells Chole(^atec 
tomy Patient died of shock on 
second poatoperatiTS day 


Marked arteno* 
sclerosis of 
aorta and 

both renal ai* 
tenes Lower 
pole of right 
kidney m* 
farcted and a 
thrombus in 
lower branch 
of renal ar 
tery 

Wolffe (No 2) 

54 year 
nialo 

Pam m left flank and nausea and 
vomiting Temperature slightly 
elevated TJnne showed red 
blood cells 

Intravenous pyelography showed 
incomplete fiUmg of calyces of 
left kidney and normal function 
mg nght kidney Left retro* 
grade pyelogiam negative In 
iravenous pyelography 6 months 
and another 1 year later showed 
only a remnant of filhng defect 

1 of the calyces of left kidney 


Wolffe (No 3) 

58 year 
male 

Sharp pam below left nipple 
Pain radiated to left side of ab* 
domen Harked artenosdero- 
Bia and bloodpressure of 190/100 

A few boura after admission pain 
shifted to left kidney region 
White blood count 19,700 Urme 
contained many red blood cells 
Durmg next few days tempera 
tuie vaned from 99* to 100 3* 

Intravenous pyelography revealed 
absence of stone and a filhng de* 
feet of middle and lower calyces 
of left kidney 


Wolffe (No 4) 

57 year 
female 

Myocardul insufficiency and, on 
admission complained of sharp 
pam m left kidney area Pam 
radiated to left lower quadrant, 
and there was dysuria and bema 
tuna 

Intravenous pyelography showed 
left major and mmor calyces 
were rather narrow and irregu 
lar, suggeatmg chrome pyelo* 
nephritis. Leftretrogradepyel 
ogram showed some irregulanty 
of the lower calyces 


Oppeaheuner^ 

1942 

26 year 
female 

Rheumatic heart disease Four 
days before admission sudden , 
onset of colicky pam m nght 
flank Blood pressure on ad 
mission was U8/G0 and rose to 
170/100 2 ivecka later Patient 
died of coogestde heart failure 
4 weeks after adoussioo 

Intravenous pyelography showed 
normal function of left kidney 
and absence of functiou of nght 
kidney C>8t05copy revealed 
normal bladder and ureters 
Indigo carmme appeared 
promptly from left side and none : 
appeared from nght side Ret* 
rograde pyelogram negative 


PnnxmetalM 

1942 

53 year 
female 

Rheumatic heart disease with au 
nculsr flbriUation and oo od 
mission complained of d>spaea 
and epigastnc pain Unne 
showed albunun 2-f- and many 
white and red blood cells Nor 
mal cardiac rhythm restored by | 
the use of quinidme Blood 
pressure 130/100 Progressi>o' 
oliguna developed and blood 
pressure rose to 190/100 Pa 
tient died of uremia on twenty | 
first hospital day 


Ulcerative 
athermatoua 
lesions of 

aorta throm* 
bus occluded 
orifices of both 
renal artenes 


“ Wolffe. J B Chmoal recognition and management of thrombosis of the renal arterv 
(Atherothrombosis of the renaf artery) Urol <S. Cutan Eev , 47: 27^ 

1224 ^ infarction of the kidney J Mt Sinai Hosp . 8: 1220- 

oJrSZlfcuL’ Ti' Xf 1?8:S?13C^ Hypertension in a patient with bilat- 


093 




















Table l—Conlinued 


ADTHOa 

CASE 

CLUnC^it SRIEP 

XJXOtOGiCAL rmoiNCS 

ATJtQPSy 

i 

Soie« ms 

43 year 
male 

left calouloua pyonephroats. 

Left kidney exposed; when it was 
split to expose large stone, there 
was practically no bleeding. 
Stone removed. Biopsy of the 
renal tissue showed necrosis of 
tubular epithelium. Intrave¬ 
nous pyelogram taken 1} and 4 
months postoperatively showed 
no function of left kidney. 

i 

Hardeman:* 

1944 

35 year 
malo 

During 3 montba before admis¬ 
sion, recurrent acute arthritis of 
shoulders, legs, and feet. On 
admission patient acutely ill; 
spikingsoptic temperature. On 
thirteenth hospital day, pain in 
right side of abdomen, accom¬ 
panied by signs of shock. IVo 
days iater, acute pain in the left 
kidney area; again, signs of 
shock. Hrinaiy output remain¬ 
ed unchanged. Patient died on 
thirty-fifth hospital day. 

1 

i 

Bilateral mas¬ 
sive perirenal 
hemorrhages 
with total in¬ 
farction of 

both kidneys. 
Aneurysmio 
dilatations of 
interlobular 
arteries. 

There were 
nodular 
thrombotic 
changes in 
arteries of 

various organs. 
Diagnosis of 
periarteritis 

1 nodosa was 
made. 

Ben-Aaher** 

1945 

43 year 
female 

1 

Mitral stenosis and cardiac insuffi- 
1 ciency. Twelve hours before 
admission, sudden onset of pain 
in right upper quadrant and 
right flank. Anuria for 8 hours, 
followed by hematuria. Irregu¬ 
lar heart rhythm and abdominal 
distention. Marked tenderness 
over right upper quadrant. 
Temperature 103.4”. Urine 
showed albumin 4-i- and many 
red blood cells. Transient hy¬ 
pertension following subsidence 
of acute symptoms. 

Intravenous pyelography showed 
normal functioning left kidney 
and no function of right kidney. 
Eight retrograde pyelogram 
showed normal pelvis and ure¬ 
ter. Intravenous pyelography 

1 month later showed normal 
function both sides. 

1 

j 

Hirshberg and 
SoU‘» 1942 

48 year j 
male 

Back injured in a truck accident 3 
days before admission. Follow¬ 
ing accident, pain in left flank 
and hematuria. On admission, 
marked tenderness; mass felt in 
left flank. 

Intravenous pyelography showed 
BO function of left kidney. 
Left nephrectomy 2 days later. 
Fluid and blood in perinephric 
tissues. Blood clots in hylus re¬ 
gion. Kidney was a dark red 
color and had a mottled surface. 


Bexford and 
Connolly** 
1945 

27 year 
male 

Patient crushed between a mov¬ 
ing crane and side of building. 
X-rays revealed no fractures. 
Pain in upper abdomen, chest, 
and shoulders. Examination of 
abdomen revealed exquisite ten¬ 
derness in mid-epigastrium and 
left upper quadrant. Urine re¬ 
mained clear except that albu¬ 
min increased to 4-{- 2 days after 
admission. 

Intravenous pyelography made on 
the third hospital day showed no 
function of left kidney: good 
function of right kidney. Left 
retrograde pyelogram showed 
normal calyces, pelvis, and ure¬ 
ter. On the fifteenth hospital 
day left nephrectomy. Kidney j 
surrounded by thick, mottled, 
grey capsule. Section of kidney 
revealed 3 yellowish gray trian¬ 
gular areas which were recent in¬ 
farcts. More than SO per cent 
of renal tissue destroyed. 



Sole, R.: Apoplejia renal. Infarto total del rinon. Bol. y trab. Acad, argent, de. Cir., 
27:855-868,1943. . ..... 

Hardeman, E. F.: Alassive bilateral perirenal hemorrhage in periarteritis nodosa. 
Bull. Charlotte Mem. Hosp., 1: 35-40,1944. 

” Ben-Asher, S.: Hypertension caused by renal infarction. Ann. Int. Med., 23: 431- 
436,1945. . . » . 

‘s Hirshberg, H. A. and Soil, S. N.: Renal infarction of traumatic origin. J. A, M. A,, 
119:1088,1942. 

53Rexford, W. K. and Connolly, P. J.; Traumatic infarction of the kidney. Am. J. 
Surg., 68:250-253, 1945. 
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AOTB02 

CASE 

CLINICAL BKirr 

UEOtOGlCAL riNIlINCS 

AUTOPSY 

Cedcmark, 
Liodblom, 
and Hens 
cben*® 1941 

37 year 
male 

1 

April 1941, complamed of aercre 
pam in right Sank radiating to 
right groin Also frequency, 
chills and vomiting Marked 
tenderness over right kidney 
Temperature 102 2'* Heart and 
lungs normal Unne contained 
many red and white blood cells 
Symptoms unproved and pa 
tient was discharged 10 (days 
after admission He-admitted 
June 2d 1941 complamiog of 
steady pain in right flank Ten 
derness over the nght kidney 
region Unne negative 

Intrai enous pyelography showed 
loss of function of nght kidney 
Cystoscopy showed normal 
bladder ureteral catheter passed 

1 an oDstniction 10 cm up right 
ureter Right retrograde py 
eJogram showed normal pelvis 
and ureter Intravenous pyelog 
grapby 8 days later showed no 
function of ngbt kidney After 
re admission intravenous pyel 
ography showed no function 
in nght kidney Aortagraphy 
showed good filling of left renal 
artery and introrenal vessels, but 
failed to fill nght renal artery or 
, anyofmtrarenal vessels Inter¬ 
nal spennatio and lumbar arter¬ 
ies were filled with medium 
' Right nephrectomy July It 
Kidney was small and hard and 
on section u pper half was mfarot* 
ed Renal artery contained aH 
organizing thrombus 


Hellei«t 1923 

9 day 
male 

Vomiting diarrhea, blood m 
stools and convulsions Two 
days after admission, severe 
hematuna Mass m left hypo* 
cbondnum was thought to be 
kidney Vomiting persistedand 
infant became dehydrated and 
emaciated Anuns occurred on 
eleventh hospital day and death 
4 days later 

Plain film showed a very large 
renal shadow on the left side 

Kidneys large 
and dark red 
color, and on 
Beotions mark 
mgs were m 
distinct Re¬ 
nal veins and 
lofenor vena 
cava throm 
bosed 

Asehse:** 1927 

2 month 
male 

Patient had had a cold for 2 weeks 
and was admitted when there 
occurred signs of lobular pneu 
moma Five days after admis 
Sion a mass could be felt m ngbt 
lumbar region Mass became 
progressively larger Hrme ep^ 
ciSo gravity 1 040 and there were 
a few white blood cells and gran 
ulor casts Infant died 3 days 
later 


Purulent trach 
eobronehitis 
and orgaoiz 
mg pneumo¬ 
nitis Right 
kidney 3 tunes 
normal size 
and dark pur 
plish color 
Right renal 
vein contained 
pinkish white 
thrombus 

Griineber^ 

1932 

3 month 
male 

Severe gastro-ententia and hema 
tuna Painful tumor about 25 
cm long developed in left kid 
ney region 

Left ladaey removed Patient 
gradually unproved Kidney 
was about 3 tunes normal sizo 
and showed thrombosis of Tnnm 
renal veim Renal artery not 
thrombosed 


Campbell and 
Matthew^ 
1942 

13 day 

Infant well until tbo fifth day of 
lilewben be had fever, vonutiog, 
and blood stained stools Ex 
animation revealed a greatly en 
larged ngbt kidney Unne 
showed blood albumin pus 
and pus casts 

Retrograde pyiflogram showed 
nght ureter to be well filled and 
pushed slightly toward midlinp 
of abdomen Pelvis did not fill 
with opaque medium Neph 
rectomy Kidney was dark 
chocolate color and resembled 
large blood clot Pelvic vessda 
were firmly thrombosed 



1 li J i Lindbloni, K and Henscbeii) F Om diSKnosen av murinfarlct sars 

tralbf f GyLT«T&S99,'=‘““ Neugeborenen Zen- 
^ Thrombosis and tbrombophjebitis of the renal vein J tfrol. 17: 

^ ^‘“‘■<=“™no Thrombose linhcrseits Munchen Med Wchnschr , 79. 
COW^sTl^'"' ^ Matthews, W r Renal thrombosis in infancy J Pediat, 20. 
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AtmiOK 

a\SE 

CLINICAL DEIEE 

DaOLOOICAl IINDINCS 

AUTOPSY 

Campbell and 
Matthowa 
(No. 2) 

29 day 
male 

Patient well until the seventh day 
Of life when ho became acutely 
ill and vomited moat of food. 
Stoola blood streaked and ho had 
Some fever. .4.bout 2 weeks af¬ 
ter admission, mass in tbo right 
kidney region. Urine showed 
blood, pus, and albumin. 

Right retrograde pyclogram 
showed satisfactory ureteral fil¬ 
ling but pclvb did not fill. Af¬ 
ter further injection the medium 
spread through parenchymal 
substance, but no pel vie outlines 
were visible. Nephrectomy. 
Badney was biubh-bbek with 
small abscesses in cortex. Pel- 
vb contained thick blubb pus. 
Lower pole of kidney was in- 
farcted. 


Fahi“ 1903 

2 year 
female 

Patient admitted with abscess of 
left groin. Abscess incised and 
drained. Pymeia dovelopcd. 
Death a week later. Sho bod 
complete anuria several days bo- 
foro death. 

i 

Phlegmon of left 
groin commu¬ 
nicating with 
abscess be¬ 
neath broad 
ligament on 
left side of 
pelvb. Left 
ilbo vein, in¬ 
ferior vena ca¬ 
va, and both 
renal veins 
were filled 

with thrombi. 
Kidneys were 
enlarged and 
nccrotio. Cap¬ 
sule of right 
kidney was 
elevated by 
hemorrhages. 

Dcrow, Sohle- 
Singcr, and 
Saviti" 1939 

15 year 
male 

Sudden attack of pain in left dank 
radiating across left sido of abdo¬ 
men. Bccauso of pain and low 
grade fever, admitted to hospital 
in Ifay 1935. Many urinalyses 
showed albumin varying from 
1+ to 4+. Blood pressure waa 
normal and kidney function was 
good. Ho was discharged with a 
diagnosis of nephrosis. Patient 
was well until 4 months later. 
Patient re-admitted becauso of 
severe pain in right side of abdo¬ 
men radiating to right groin and 
right flank. Henol function 
good. Urine showed albumin 

1- b to 4-1- and occasional white 
and red blood cells ond casts. 
Two weeks after admission, 
swelling of the legs and enlarge¬ 
ment of the abdomen developed. 
Final admission to hospital, 
October 1930. Chills, fever, nau¬ 
sea, vomiting, and diarrhea of 1 
day’s duration. Urine showed 
speciGo gravity 1.020, albumin 

2- 1-, 20 white blood cells, and 5 
red blood celk, and few granular 
casts. Patient went into coma 
and died 2 days later. Death 
caused by pneumococcal peri- 
tonitb. 

Intravenous pyelography showed 
renal pelves to bo rather small 
and the calyces elongated and 
narrow. 

Inferior vena ca¬ 
va and both 
renal veins 

were solid 

cords and con¬ 
tained recanal- 
bed thrombi 
of various ages. 
Branches of 
renal veins 

were patent. 
No gross in- 
trarenal 
thrombosb. 
Kidneys were 
brge: capsules 
thin and 

stripped 
easily. Caly¬ 
ces and pelvb 
had smooth, 
normal ap¬ 

pearing mu¬ 
cosa. Micro¬ 
scopic examin¬ 
ation showed 
normal glo¬ 

meruli, slight 
cloudy swell¬ 
ing of tubular 
epithelium, 
some inter¬ 

stitial edema, 
and occasional 
collection of 

round celb. 


“5 Fahr, K. T.; Ubet totale Nekrose beider Nieren nach Thrombose der Nierenvenen. 
Inaug. diss., Giessen, 1903. 

03 Derow, H. A., Schlesinger, M. J. and Savitz, H. A.: Chronic progressive occlusion of 
the inferior vena cava and the renal and portal veins. Arch. Int. Med., 63:62G~6'47,1939. 
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AOZQOK 

CASS 

CLINICAL BSIST 

X7SOLOGICAL TXNDlNCS 

AUTOPSY 

Aechnci** 1S27 

65 year ' 
male 

i 

Weakness, cough, dy6pnca,and ab¬ 
dominal pain Swelling of eye¬ 
lids and feet and pneumonia m 
nghtupperlobe Unneshowed 
albumin 3+>mBny pus cdls and 
casts Two weeks after admis 
Sion right kidney became en 
larged and tender and temper 
ature rose to 102^ 

Cystoscopy showed large prostate, 
trabeculated bladder, dilated 
ureters and pelves, and large kid 
neys No excretion of indigo car 
mine from nght side m 30 min¬ 
utes He w as placed on catheter 
drainage Temperature rose 
He became stuporous and died 3 
days later 

Kidneys showed 
cortical ab- 

screses and 

pyonephrosis 
Renal veins 
contained 
yellowish 
thrombi ex 
tending from 
witbm organ 
to where they 
joined chief 
branch 

Asehoer (No 

2) 

42 year 

1 sQale 

Furuncle of left temporal region 
that discharged spontaneously, 
then healed Nine days later, 
fe\ er and chills, pleurisy on right' 
Bide and later an abscess of right 
fibula Blood culture positive 
for Staphlococcus albus Unne 
showed albumin I-f- and oc i 
white blood cell Patient died 

5 da>s after admission 


Cortical abscesses 
of left kid¬ 
ney Renal 
veins leading 
from these 

areas con¬ 

tained grayish 
red thrombi 

Aficlmer (No 

3) 

50 year 
male 

Patient had recently recovered 
from a specific urethntis Ten 
days before admission a bougie 

1 was passed, foliovnng which pain 

devdoped in left Sank, and 
hematuna Three days before 
adnussion, headache, fever, and 
a shaking chill Abdominal dis 
tension, but no localized tender 
ness Temperature 107*, white 
blood count 22,600, unne clear 
Blood culture positiveforBacU 
luscoli 

Plain film negative for stone Cys 
toscopy revealed normal nght 
ureter but no efflux of urine from 
left Obstruction was passed at 
20 on up left ureter and a puru¬ 
lent bloody specimen obtained 
Left nephrectomy Renal vein 
contained a parietal adherent i 
grayish white thrombus 


Asehoer (No 

4) 

1 


Large stone removed from right 
renal pelvis Posloperative 

course septic and a pennephno 
abscess was drained Repeated 
blood cultures showed BaciUua 
coll 

Right nephrectomy No thrombi 
in the portions of renal vein re¬ 
moved at operation 


B&mey and 
HmUX 1933 

31 year 
fe¬ 
male 

Phlebitis of both legs following last 
pregnancy 6 years ago Since 
then she had had repeated at¬ 
tacks of phlebitis first la 1 leg, 
thentheother Patientwasad 
mitted complaimng of phlebitis 
of left leg of 3 weeks' duration, 
and pam m right Sank of 7 days' 
duration Pam in nght flank 
was dull and persistent, and 
became worse 2 days before ad 
mission Chest negati\ e, abdo¬ 
men distended with marked ten¬ 
derness and spasm of right aide 
Temperature was 102.4® and 
white blood count was 22,600 
Unneshowed albuimnS-}*, many 
red blood cells, and few white 
blood cells 

Patient too U1 for cystoscopy 
Right flank explored under local 
anesthesia, kidney enlarged, ad 
herent, and dull red color 
Biopsy showed acute and com¬ 
plete degeneration of tubules and 
glomeruli Patient ran a septic 

I course Intracapsular nephrec 
tomy Bronchopneumonia and 
empyema developed of the right 
chest Death on the tenth post¬ 
operative da> 

__ 

Heart normal 
Thrombosis 
involved ves¬ 
sels of both 
legs, iliac ar¬ 
teries, vena 
cava up to 
level of left 
renal vein. 

Right renal 
vcm occluded 
by thrombus 
Thrombi were 
recanalized in 
many places 
Cultures of 
thrombi nega 
tive 
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AUTHOR 

1 CASE 

CLINICAL DKIEff 

UROLOGICAL FINDINGS 

AUTOPSY 

Mdick and 
Vitt*' 1044 

33 year 
fo- 
male 

Normal delivery 1 month ago. 
Poat-partum eourao unoventlul. 
One week before admission 
edema of the left leg developed. 
Thu was followed by pain in 
right chest, dyspnea, chills, and 
fever. On admission, temper¬ 
ature was 101.S®, heart and lungs 1 
negative, abdomen was negative. 
Lett leg 2^ times normal size. 
Blood culture positive for 
hemolytic staphylococcus. Pa¬ 
tient gradually improved until 
the twenty-eighth hospital day 
when she had chill and fever. 
Urine free from pus and bacteria. 
On the thirty-eighth hospital day j 
she complained of eovere pain I 
in right flank. Examination 
showed tenderness in right 
flank; right kidney enlarged 2to3 
times normal size. 

Cystoscopy on thirty-ninth hos¬ 
pital day showed bladder normal 
and no efflux of urine from right 
side. Catheter passed up right 
ureter without difficulty; lavogo 
of pelvis returned old blood and 
small clots. No excretion of 
pbenolaulphonphthatcin from 
right side. Right retrograde 
pyclogram showed pelvis poorly 
visualired, irregularly filled, and 
somewhat irregular in outline. 
Lateral pyclogram showed poor 
filling of pelvis, but no displace¬ 
ment of kidney. Right ne¬ 
phrectomy. Kidney very largo, 
deep purple color, with discrete 
yellow patches in parenchyma. 
On section, loss of cortico-mcdul- 
lary markings, and red streaks 
and flecks were noted in medulla. 
Largo veins contained fresh 
■ thrombotic material in which 
leukocytes were prominent. 
Renal artery was uninvolvcd. 


Danbici** 1927 

20 year 
£o- 
malo 

Five days after premoturo deliv¬ 
ery, sudden attack of pain in left 
dank. Pain steady and did not 
radiate. Patient was admitted 

3 da>’3 later because of gross 
hematuria. 

Left ureter cathctcrizcd; no urine 
was obtained. Catheter wiis left 
indwelling for 10 days. Pain and 
tover recurred end left nephrec¬ 
tomy was done. Kidney was 
largo and firm and renal mark¬ 
ings were obscured. Renal vein 
contained thrombus. 


Metilcc" 1928 

45 year 
fe¬ 
male 

j 

Supravaginal hysterectomy. 

Duringtho postoperative period, 
cystitis, left dank pain, and high 
fever developed. Two days 

1 after onset of dank pain, a large, 
drm, tender moss could bo felt in 
this region. 

Cystoscopy revealed cystitis. 
Both ureters were easily cathetcr- 
ized. Right kidney showed nor¬ 
mal function, but no function of 
left kidney. Left nephrectomy. 
XCdnoy showed small infarcts 
and renal veins were thrombosed. 


EisendrntW* 

1934 

30 year 
mala 

Sympathectomy a year before ad¬ 
mission because of thrombo-an- 
gUtis of left leg. Three weeks 
before admission, sudden onset 
of pain in the right dank and 
hematuria which lasted 48 hours. 
Thesosymptoma recurred and ho 
was admitted to hospital. Ex¬ 
amination revealed a drm, dxed 
moss in right kidney region. 

Cystoscopy showed right ureter 
easily cathctcrizcd, but no urine 
was excreted on this side. Indigo 
carmine showed no function of 
right kidney. Right retrograde 

I pyelogram showed incomplete 
filling of pelvis and calyces. 
Right nephrectomy. Kidney 
dark rod color with scattered yel¬ 
low zones in cortex. Microscopic 
examination showed that these 
zones were completely ncorotio. 
Renal vein wos filled with a 
blood clot. 


Blum” 1930 

i 

1 

Discusses 3 coses which had bad 
recurring attacks of unilateral 
dank pain and hematuria. 

Repeated cystoscopies and pyelog¬ 
raphy bad failed to show a cause 
for clinical picture. Author did 
a nophreotomy in each case be¬ 
cause of severe bleeding. Ho 
found changes in renal vein 
which resembled cavernous tis¬ 
sue and appeared microscopically 
be re-canalized venous throm¬ 
boses. 



6^ Melick, W. F. and Vitt, A. E,: Thrombosis of the renal vein. J. Urol., 61: 587-596, 
14. 

os'Eanhiez,P.: Les Grands InfarctusRenaux. J. d’urol.,23:481-495,1927. 

6» Elsendrath, D. N.: Grand Infarctus du Rein. J. d’urol., 37:47-52,1934. 

10 Blum, V.: Kavernose Thrombose der Nierenvene. Ztschr. f. Urol., 24: 405-411, 1930. 
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AUTZZOS 

CASE 

dsncAE BSJEr 

V3.0LOGICAL T12tDZ2iGS 

AXJTOPSV 

MuUerU 1S13 

14 year 
male 

Patient sustained fractured femur 
by automobile a year beforo 
admission. Ha had had open 
reduction and fixation of 
the fracture. Five days post- 
operatively phlebitis of both legs 
developed and left flank pfttn 
with hematuria. BecauseofUti* 
gation proceedings he was ad* 
mitted for study of urinary tract. 

i 

Intravenous pyelography showed 
normal functioning right kidney 
and no function of left kidney. 
Left ureter was easily catheter- 
ized and ureter filled well during 
pyelography, but pelvis was only ' 
a email diso-ahaped affair. 
Author made diagnosis of de¬ 
struction of left kidney due to 
ascending thrombophlebitis from 
femoral veins. 



arteritis nodosa. Embolism involved other organs in 3 cases. The etiology and 
source of emboli were unknown in 7 cases. The function of the involved kidney 
was shown by intravenous pyelography in 10 cases, and indigo carmine in 10, to 
be very poor or absent in all of 20 cases tested. Return of function in the affected 
kidney, as shown by intravenous pyelography, required varying lengths of time. 
It occurred in 4 cases: in 23 days, Ehrstrom”; in 28 days, Staehler®; in 1 month, 
Ben-Asher”; in 3 months, Richard". In 14 of a total of 18 cases where retro¬ 
grade pyelography was done, it showed normal configuration of the renal pelvis, 
calyces, and ureter. Bilateral, total renal infarction was reported by Wosnes- 
sensky** and Prinzmetal". 

There was 1 case of septic arterial infarction reported by Pirn". 

Nephrectomy was done in 11 cases. The diagnosis of renal infarction was 
made preoperatively in 5 instances (Bull**, Duvergey and Dax”, Westerborn’, 
Hosel", and Cedermark, Lindblom, and Henschen"'). Metzler®^ and Staehler® 
performed operation for suspected tumor of the kidney. Wildbolz’^ Sheppard", 
and Emmett and Dreyfuss” e.xplored kidneys without correct diagnosis before 
operation. Laparotomy was done 5 times for suspected acute abdominal le¬ 
sions: appendiceal abscess (Makai"),acute cholecystitis (Metzler'^),and (Barney 
and Mintz"), acute pancreatitis (DesJacques and Boijeau"), and spastic ileus 
(Wosnessensky’*). 

Of 19 cases, the urine contained albumin 1 to 4 plus, and red blood cells and 
white blood cells in varying amounts. The urine was reported negative in 1 
case. 


INCIDENCE 

Barney and Mintz’® sturhed 143 autopsy records in which renal infarction was 
reported, and noted that most cases occurred between the ages of 30 and 50 
years. There was no predominance of either sex. The diagnosis had not been 
made clinically, and there had not been a urological study made in any of them. 
There was cardiac disease in 95 per cent of the oases in which the observation 
was recorded. 

Westerborn* notes the study by Schildt at Upsala where he found 106 cases of 
Bed. mWchr'.' Venenthrombose. Schweiz. 
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renal infarction in 6,32S post-mortem examinations. He included small and 
large infarcts in the report. Of the lOG cases, only 9, or 8.5 per cent, had recorded 
clinical symptoms that suggested renal artery embolism. The infarction was 
bilateral in 40 per cent of the cases. 

Hoxie and Coggin‘^ studied the protocols of 14,411 autopsies and found renal 
infarction was diagnosed clinically in only 2 of the cases. In 70 per cent of the 
205 cases of renal infarction found in these autopsies, defmite cardiac lesions were 
present. Of 242 cases with bacterial endocarditis, 55, or 23 per cent, had em¬ 
bolic infarction of the kidneys. Bilateral infarction was found in 102 cases, in 
the right kidney alone in 42, and in the left kidney 56. In the series, healed in¬ 
farcts were found in 25 per cent. Of the types of cardiovascular disease associ¬ 
ated with renal infarcts, rheumatic heart disease with or \\4thout aricular fibril¬ 
lation, occurred in about 1C per cent. Acute and subacute bacterial endocarditis, 
coronary occlusion -with mural thrombi, and sclerosis of the aorta or renal arteries 
each occurred in about 16 per cent. 

CASE REPORTS 

Case 1. J. R., a 50 year old white male, was first admitted to another hospital 
on June 17,1946, and discharged on July 3. A diagnosis was made of nonfunc- 
tioning left kidney and rheumatic heart disease. An extract, obtained from the 
hospital record, follows: 

The temperature on admission was 102.4°, pulse 100 and irregular. His chief 
complaint was severe pain in the left flank and upper abdomen which occurred 
suddenly, awakening him at 3 o’clock in the morning of June 16, 1946. The 
pain was steady, did not radiate, and later settled in the left lumbar region. The 
patient had no nausea, vomiting, or urinary symptoms. He did have hiccoughs. 

On e.xamination, the heart was enlarged to the left, and sounds were completely 
irregular. No murmurs were heard. There was tenderness in the left flank, 
and the left kidney was palpable. Blood pressure was 160/110. 

Intravenous pyelography (fig. 1,A) showed non-functioning left kidney and 
normal functioning right kidney. Left retrograde pyelogram (fig. 1, B) showed 
a rather large kidney with normal appearing calyces, pelvis, and ureter. 

By the second hospital day the pain had markedly diminished and tempera¬ 
ture was 99°, gradually becoming normal by the eighth hospital day. 

The laboratory findings on June 18, 1946 showed the white blood count to be 
24,300. Urine was acid, cloudy, dark amber, 1.026, albumin 4 plus, sugar 0, 
diacetic 0, bile 0, sediment loaded mth red blood cells and many white blood 
cells, and culture showed no growth. Blood sugar was 86. Nonprotein nitro¬ 
gen was 42 mg. per cent. Chest x-ray showed large heart shadow and increase 
in vascular markings. 

Laboratory findings on June 20 showed a white blood count of 17,700. Urine 
showed sediment with 50 red blood cells, 10 white blood cells, and epithelial 
cells. Blood Hinton was negative and blood culture showed no growth. 

Laboratory findings on June 27 showed urine from left kidney loaded with red 
blood cells and many white blood cells. Stained smear showed no organisms, 
and the urine culture was negative. 
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The patient was first seen by us on July 14. He was worried about the possi¬ 
bility of tumor in the nonfunotioning left kidney. He complained of occasional, 
slight discomfort in the left fianlc since f severe pain had disappeared. He 
had no specific urinary complaints. The past history was essentially negative, 
except for cholecystectomy in September 1938, and e.xplorntion of the common 
duct in ilay 1939. He had had auricular fibrillation for 12 years and had been 
taking 1 digitalis pill a day. 

The heart was enlarged and completely irregular in rhythm. The abdomen 
showed some tenderness in the epigastrium and left upper quadrant on deep 
palpation. The Iddneys were not palpable. 

Cystoscopy showed urine cloudy, bladder normal except for a few ecchymotic 
areas in the trigone and around the left ureteral orifice. Both ureters wore 



Fig. 1 Case 1. 4, Original intravenous urogram, allowing absence of function of left 
kidney. B, Original retrograde pyefogram, showing normal calyces, pelvis and ureter. C, 
Bilateral retrograde pyelogram 1 month after onset, showing normal pyelography except 
for incomplete nlling of upper third of left ureter, which was due to edema. 

catheterized without meeting any obstruction. There was good flow of mine 
on the right, but poor flow of very pale, cloudy urine on the left. The phenol- 
sulphonphthalein test showed an e.\cretion of 20 per cent of the dye in 3 minutes 
on the right, and less than 5 per cent in S minutes on the left. 

Hotrogi-ade pyelogram (fig. 1, C) showed normal pelvis, calyces, and ureter on 
right, following injection. On the left, the lower half of the ureter was slightly 
dilated, the upper two-thirds shoived thickening of the wall, and the dye formed 
an irregular density in the ureter. There was a slight irregularity in contour 
and outline of the superior major calyces. Interpretation: “Tumor involving 
upper left ureter and superior calyces.” 

Tlie laboratory findings showed blood count normal, blood sugar 80, and non¬ 
protein nitrogen 33 mg. per cent. Urine was acid, 1.010, slightest possible trace 
of albumin, occasional red blood cells, and loaded with white blood cells. Blad¬ 
der sediment shoned occasional red blood ceils, 15 to 20 white blood cells, and 
the culture showed enterococcus. The right kidney showed rare white blood 
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cells and a negative culture. The left kidney showed rare red blood cells, 7 to 
8 white blood cells, and no growth in culture. 

The patient underwent left ureteronephrcet omy on July 31,19-tG. There was 
edema of the fatty bed (fig. 2), and the kidney was ciuite firm. There were 
adhesions at both poles of the kidney. The outer surface of the kidney was 
granular and the fat was adherent. The cut .surface showed, in the lower half 
of the kidney, 4 pyramids ivor\' wlvile in color, which had lo.-^t all normal mark¬ 
ings. At the upper pole was another isolated pyramid of e.xactly the same type. 
The cortex over these pyramids was granular and discolored to a yellowish brown. 



Fig. 2. Case 1. Left kidney split open, showing infaicls in lower half and at upper pole. 
Note edema of perirenal fat and of meter. 

The tissue between these ureas was what appeared to be entirely normal pyramids 
and cortex. The ureter showed edema and a few red areas of a traiunatic na¬ 
ture, but no papillary tumor. ^licroseopie section of these ivory white areas 
showed loss of all renal architecture, with a few areas of normal-appearing glo¬ 
meruli. There were thrombi in the interlobular and arcuate arteries (fig. 3). 
Near the periphery there was an increased amount of interstitial tissue, and the 
capillaries were dilated and engorged in this region. Examination of the unin¬ 
volved area showed the vessels free of thrombi and the tissue appeared normal 
(fig. 4). 

Except for hiccoughs and abdominal distension for a few days the postopera¬ 
tive course was excellent. 
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The laboratory findings on July 29 showed blood count normal, blood nonpi o- 
tein nitiogen 35 mg. per cent, and the urine showed albumin 2 plus, 1 014, acid 
0, sugar 0, and 10 to 12 white blood cells 



Fig 3 Cjsc 1 ^1, Infarcted pyramid, showing necrosis and thrombosed intralobular 
arteries Show mg thrombosed arcuate arlerj 


The patient was dischaiged flora the hospital on August 15. 

EAammation at the office on August 30 showed the patient to be fiee of symp¬ 
toms and w itli no complaints The w ounds w ei e w ell healed. Ui me show ed no 
albumin and a negative sediment. Uiine cultuie showed aeiobacter aerogenes. 

On the most recent evtmmation, Maich 12, 1947, the patient stated that ho 
w as w orking hai d and had gained 6 pounds Blood pi essui e w as 130/78. The 
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pulse was irregular, but there was no pulse dehcit. Heart sounds were of fair 
quality Avilh an early diastolic murmur at the apex. The urine showed 1.01-1, 
acid, albumin 1 plus, sugar 0, and sediment negative. Phenolsulphonphtlialein, 
collected in -1 fifteen-minute excretion periods, showed 52 per cent output. The 
nonprotein nitrogen was 33 mg. per cetit. 

Case 2. !Mrs. S. W., a 56 year old white woman, was admitted to the ho.spital 
on August 13, 10-16. About noon she had been seized witii severe pain, located 
in the left lumbar region and in the left upper quadrant of the abdomen. She 
felt faint, perspired freely, and vomited. She was seen Ity Iier local doctor a 
few hours later, and .sent to the hospital. 



Fig. 4. Case 1. Showing normal arcuate arter 3 ’’ from same kidnej' 


The past history revealed that in January, 19-10 acute shortness of breath de¬ 
veloped and her doctor kept her in bed for about 3 months because of a tired 
heart. She had been taking 1 digitalis pill daily since. She had lost 30 pounds 
during the last year, apparently because of poor appetite. There was no history 
of rheumatic fever. 

The heart Avas enlarged to the left. There Avas a questionable pre-systolic 
thrill at the apex. The blood pressure aa-rs 198/100. The abdomen shoAved some 
generalized distention and tympany. There Avas no localized tenderness and no 
masses Avere felt. There Avas no peripheral edema. 

For the first 10 hours after the patient Avas admitted into the hospital, the 
generalized abdominal pain and vomiting continued. A surgical consultant did 
not 6nd signs of any acute surgical condition. During the next 48 hours leuko¬ 
cytosis and fever deA’^eloped, and the tenderness became more marked in the left 
flank. On August 15 there Avas dullness OA^er the base of the left lung, extending 
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upward to inferior angle of the left scapula. There was diminished vocal fremitus 
and breath sounds in this area. The patient had no respiratory or urological 
symptoms. The temperature varied from 99 to 102.0° for about 2 daj's, and 
gradually came to normal by the seventh hospital day. The patient was given 
penicillin, in units of 20,000, every 3 hours for several day.s after admission. On 
August 21 most all signs of fluid at the base of the left lung had gone, the tempera¬ 
ture had neatly subsided, and there uas no more tenderness in the flatrk. Tire 
chest x-ray was reported negative on August 20, 1946. 

Intravenous pyelography on August 27, 1946 showed nonfrmctioning left kid¬ 
ney and a normal right kidney (fig. 5, A). 



Fig S Case 2. A, Intravenous urogram, showing absence of function of left kidney. B 
Retrograde pyclogram, showing normal calyces, pelvis and ureter iModerate pyelovenous 
backflow. C, Retrograde pyelogram made 7 months later, showing atrophy of calyces at 
site of infarction 


Cystoscopy on August 29 showed clesr urine and a normal bladder. Left 
muter was catheterized without meeting obstruction. Drainage was very di¬ 
luted and clear. The phenolsulphonphthalein appearance time was 3 minutes, 
with pale color. A left retrograde pyelogram showed good filling of calyces, 
pelvis, and ureter (fig. 5, B). A moderate degree of pyelovenous backflow was 
present. 

On August 13 the blood count was: hemoglobin 18.4 gm., red blood count 
5,800,000, white blood count 15,000, and polymorphonuclear leukocytes 77 per 
cerrt. Augirst 14: hemoglobin 20.5 gm., white blood count 25,100, and polymor¬ 
phonuclear leirkocytes 71 per cent. August 15: Iremoglobin 17.8 gm., white 
blood count 31,600, and polymorphoiruclear leukocytes 74 per cent. August 22: 
hemoglobin 14.0 gm., red blood count 4,890,000, white blood count 14,100, and 
polymorphonuclear leukocytes 66 per cent. The blood culture on .August 16 
slrorved no grorrdh. 
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On August 13 the urine showed: acid, 1.020, slightest possible truce of albu¬ 
min, and no .sugar. Sediment showed occasional white blood cells and no red 
blood cells. August 15: acid, 1.010, 2 plu.s albumin, and no sugar. Sediment 
showed occasional white blood cells and -1 to 5 red blood cells. .August 22: alka¬ 
line, 1.012, no albumin or sugar. Sediment showed 5 to 7 white blood cells and 
no red blood cells. August 29: stained sediment from bladiler showed gram 
positive cocci. Stained sediment from left kidne.v showed no organisms. Blad¬ 
der culture showed enterococci. Culture from the left kidnc}’’ showed atypical 
Pseudomonas aeruginosa. 

The patient was discharged from the hospital on August 30. 

Intravenous pyelograplu' on January 18, 10-17, showed a normal functioning 
right Ividne^' and no function on the left. 

On ^larch 3, 1947, the patient’s only complaint was that she became rather 
tired at the end of the day. Physical c.xainination showed: blood pressure 
108/80, both arms; pulse 90, full, regular rhythm; lungs negative. Heart: apex 
felt in fifth interspace, lateral t o the midclavicular line. First sound was accentu¬ 
ated, pulmonic 2 was greater than aortic 2. Abdomen: soft, flat, no tenderness, 
and no mass. Lower pole of right kidnej' was palpable. 

Cystoscopy on March 4 showed left ureter readily cat bet eri zed with a ready 
flow of fairly normal-appearing urine. 

Left retrograde pyelogi'am sliowed the inferior calyx to be smaller and some¬ 
what contracted, as compared with original examination (fig. 5, C). 

Laboratory findings: blood count normal, blood nonprotein nitrogen 35 mg. 
per cent, sugar 0. Urine: acid; sugar 0; acetone 0; white blood cells, 5 to 0; and 
a few epithelial cells. Urine sediment from left kidney showed a few clumps of 
white blood cells and no bacteria. Culture from bladder and left kidney showed 
hemoUdic staph 3 dococcus aureus and enterococci. Phenolsulphonphthalein: 3 
per cent of dj'e from left kidney, and 25 per cent of dye from right kidnej^, col¬ 
lected from bladder. 

Case 3: Mrs. L. L., a 04 3 Tar old white woman, was admitted December 2, 
1940. About a j^ear and a half previously, because she was losing weight, she 
had a medical examination. X-raj's showed an enlarged left kidney at that 
time. Her only urinary complaints Avere recurring attaclcs of frequenej'' and 
burning on urination, of 5 j’^ears’ duration. These attacks usually came on sud¬ 
denly and would last for several days. Bed rest and forcing fluids gave her relief. 

Past histoiy revealed that in 1937 she had had a sudden severe attack of pain 
in the lower left side of her chest, accompanied by shortness of breath. A diag¬ 
nosis of spontaneous pneumothorax was made then. In 1938, she awoke from 
sleep gasping for breath and had no accompanjdng pain or fever. Her local 
doctor told her she had had a heart attack and she Avas kept in bed for 12 Aveeks. 
FolloAA-ing this, for several months, she had shortness of breath on exertion and 
couldn’t do her houseAvork. There had been no hemoptysis or dependent edema. 
Patient states that her blood pressure AA'as Ioav at this time. She has not had 
any marked dj-^spnea or palpitation during the past fcAv j'-ears. 
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Intravenous pyelography showed normal pelvix, calyces, and ureter on the 
right. On the left there appeared to be a mass about tlie size of a 25 cent piece 
in the upper pole, splitting the upper calyces (fig. 6). 

Physical examination showed heart with sounds of fair quality, rhythm regu¬ 
lar, a rather rough systolic murmur at the apex and base, and loudest over the 
aortic area. The blood pressure was 125/80. The abdomen showed no tender¬ 
ness or masses. The liver, kidneys, and spleen were not palpable. 

The blood count on December 3 was; hemoglobin 12.2 gm., red blood count 
3,890,000, white blood count 7,300. Urine: acid, 1.011, albumin 0, sugar 0, 3 to 
d white blood cells. Blood sugar 131. Blood nonprotein 35 mg. per cent. 
December 4: blood sugar 95. December 5: blood Hinton negative. 



Fig 6 Case 3. Intravenous pyclogram, shoning defect at upper pole which proved to 
be c>st m infarct. 

Preoperative diagnosis of cyst or tumor was made. 

Operation, December 4, 1940: The kidney was freely movable and appeared 
to be normal e.xcept for the fact that, at the upper pole, on the outer curvature, 
there was a puckered area having all the appearances of an infarct. Beneath 
this area could be palpated a cyst about the size of a quarter. The infarct and 
cyst were excised. The cyst contained light amber-colored fluid and had a 
smooth, gray lining and a fle.xible thin wall (fig. 7). 

IMicroscopic e.xamination; There was atrophy of the parenchyma and an in¬ 
creased amount of fibrous tis.sue around the cyst. The picture was that of ar¬ 
teriosclerosis with retention cyst. 


■ 'h 
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The postoperative course was uneventful except for retention of urine which 
cleared readily after a few days of constant drainage. The patient was dis¬ 
charged on December 23, 194G. 

The patient was seen again on February 5, 19-17 at the office. She had no 
complaints and was in excellent condition. 

Case 4-' A -10 year old housewife, who was 5 months pregnant, was admitted 
with complaint of severe left flank pain. She felt well until -IS hours before ad¬ 
mission when she had sudden onset of pain in the left flank. The pain was 
steadj^ and veiy severe, and repeated injections of morplune gave only partial 
relief. Physical examination revealed aortic insufficiency, mitral stenosis, and 
auricular fibrillation. The left flank was cxciui.sitely tender, the abdomen was 
symmetricallj'’ enlarged, and the uterus palpable at the level of the umbilicus. 
The temperature was 99.5°. 

On cystoscopic examination the bladder was normal. There was an inter¬ 
mittent efflux of clear urine from the right ureter, but no efflux from the left. 



Fig. 7. (Left), Surgical specimen, external surface, showing umbilication of true capsule 
over cyst; (right), internal surface of infarct, showing point of attachment of cyst. 

A catheter was passed to the left kidney without meeting any obstruction, and a 
clear flow of urine tvas obtained. The patient had immediate relief of pain. A 
plain urogram showed an opaciuc shadow which looked like a calculus and was 
in the line of the catheter. The catheter was left indwelling. The ureteral 
catheter came out the next day and the pain in the left flank returned. Two 
days after admission, the left Iddney and ureter were explored. The ureter was 
mobilized and found to be normal. There was edema of the fatty bed and the 
Iddney felt veiy soft in the upper half. Only the lower third of the kidney ap¬ 
peared normal. A biopsy of the parenchyma in the upper half of the kidney 
confirmed the clinical diagnosis of renal infarction. The postoperative course 
was excellent and the patient had no recurrence of pain after operation. (This 
case is presented through the courtesy of Dr. J. Hartwell Harrison.) 

DISCUSSION 

The material collected for analysis consists of 20 cases of renal infarction in 
which cystoscopic study was not made, 70 cases with modern urological study, 
and the 4 here reported, for a total of 94 patients. They comprise all age groups 
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from infancy to the aged. Although analysis of the 2 main groups has been 
made separately, the essential findings are similar, but more complete where 
cystoscopic studies were made. 

Renal infarction includes 3 classes of patients: arterial infarction, venous in¬ 
farction, and traumatic infarction. These 3 types of lesions differ in many ways 
and will be considered separately. Small degrees of venous infarction is encount¬ 
ered in some tumor and other surgical lesions of the kidney. It appears to be 
true that such conditions are overshadowed by the symptomatology of the major 
condition and are findings of the surgical pathologist. 

Arterial infarction. Of the 94 cases of infarction of all kinds, there were 71 
instances of arterial infarction. Most of these were sterile infarcts. In some 
the infarction was bilateral and extensive. In others the infarction was uni¬ 
lateral, but of varying degrees of extent. In some, infarction involved only por¬ 
tions of one kidney. The fate of the patient rests on the bilateral occurrence of 
the lesion and the integrity of the other kidney when but one kidney is involved. 
On the whole, if left alone, sterile infarcts heal with damage to the involved por¬ 
tion of the kidney or shrinkage of the organ, if infarction is complete. Cystic 
degeneration of infarcted areas occurs. Such cysts may be mistaken for tumor. 
It appears to be true that renal function is greatly damaged irrespective of the 
degree of infarction, for a time, but that return of renal function to undamaged 
parts may be expected. 

The diagnosis of arterial infarction rests on the following points: 1) Sudden 
onset of pain in the flank or upper abdomen. 2) The demonstration of a non- 
fimctioning kidney on the involved side by intravenous pyelography, and by 
failure of excretion tests. 3) The finding by retrograde pyelography of normal 
pelvis, calyces, and ureter on the affected side. 4) The presence of disease of 
the heart or blood vessels. 5) The presence of albumin in abnormal amounts 
in the mine, together with microscopic and sometimes gross hematmia. 

In previously normal kidneys, cystoscopy shows no disease in the bladder and 
the meters are easily catheterized. A plain film is negative for stone. Retro¬ 
grade pyelography shows normal calyces, pelvis, and meter. The phenolsul- 
phonphthalein test shows no dye or only a faint trace from the affected side. 
Bladder urine oultme, and cultme of the kidney mine are negative. No bac¬ 
teria are present in the stained sediments. When infarction ocems in abnormal 
or diseased kidneys, the above facts are modified by the fundamentals of other 
disease. 

Yet, the pyelographio evidence produced in cases of infarction tends to lead 
one to interpret abnormalities in pyelography in terms of better known disease. 
In the first case reported here, edema of the meter was mistaken for papillary 
tumor, and in the fomth case, a fiUing defect in the meter led to the diagnosis 
of stone. Folsom was misled by pelvic and calyceal distortion to make a diag¬ 
nosis of renal tumor. These are but samples of the basis for erroneous diagnosis 
encountered in the literatme. 

Diagnosis of renal infarction may be demanded in kidneys which were the seat 
of previous infarctions. In both experimental and clinical data it has been 
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sliowTi that cystic degeneration of old infarcts occurs. In the third case, this 
led to diagnosis of renal tumor. It is to be remembered that the characteristic 
end result of infarction is calyceal shrinlcage, as shown in case 2. This observa¬ 
tion may help in differential diagnosis in such kidneys when they are acutely in- 
farcted. 

It appears to be a fact that total, or near total, loss of function in the affected 
kidney is a primary diagnostic item in infarction. This loss of function seems 
to occur irrespective of the degree of involvement of renal tissue. Such loss of 
function is temporary. Partial, or apparently even complete, return of function 
occurs \vithin a few weeks or several montlis. The degree to wliich function 
returns is dependent on the amount of kidney tissue damaged. Where total 
infarction occurs in the absence of infection, the end result is complete renal 
atrophy, as shown in Foley’s case^^. Ben-Asher” noted transient hypertension 
in infarction. 

Septic emboli to the kidney in endocarditis do occur occasionally (1 case in 
67) in acute phases of that disease. Procedure wU depend on the degree of 
renal sepsis and the condition of the patient, 

Venoxis infarction. Venous infarction is a much more serious disease than 
aseptic arterial infarction. Clots are more often infected, and the condition is 
either bilateral or apt to become so by extension of the original process of throm¬ 
bosis. Of 20 cases reported in the literature, 8 died. The condition was uni¬ 
lateral in 16, Twelve had nephrectomy, from which all survived. Four bilateral 
and 4 unoperated unilateral patients died. 

The clinical picture of renal infarction, due to venous thrombosis or occlusion, 
differs from that of arterial renal infarction in the following manner: 1) It is 
associated Avith septic states: pneumonia, enteritis, puerperal infection, severe 
pyelonephritis, pyemia, or it follows thrombophlebitis of the leg veins or vena 
cava. 2) The kidney is greatly enlarged and is often palpable. 3) There is 
gross hematuria in most cases, and occasionally perirenal hemorrhage. 4) Ret¬ 
rograde pyelography usually shows deformity and incomplete filling of the 
calyces and pelvis. 5) The condition runs a progressive and septic coiuse, and 
most cases do not recover unless nephrectomy is done. Of the 20 venous in¬ 
farctions, 5 occurred in infants and were associated with severe gastro-enteritis 
in 4 instances, and with bronchopneumonia in 1. In each case a mass could be 
felt in the involved side and there was gross hematuria. Retrograde pyelography 
was done in 2 instances and showed no filling of the pelves and calyces. Two 
infants, rmoperated, died and 3 survived following nephrectomy. The urine 
contained large amounts of albumin, pus, and blood. In the 2 year old girl 
reported by Fahr®®, death was caused by pyemia originating in an abscess at the 
groin. She became anuric a few days before death and the autopsy showed e.x- 
tension of an infected thrombus from the iliac vein into the vena cava and both 
renal veins. The 4 cases reported by Aschner®- were incident to septic states.' 
The first case died of bilateral pyonephrosis complicating prostatic obstruction. 
The second case died of staphylococcal septicemia and had cortical abscesses in 
the left kidney. The third case had chill, fever, and left flank pain, following 
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urethral instrumentation, and recovered after nephrectomy. The fourth case 
had had a pyelolithotomy followed by a perinephric abscess which was drained. 
Nephrectomy was done, but no thrombi were present in the portions of the renal 
vein removed at operation. The cases reported by Barney and Mints’* and by 
Melick and Vitt” occmred during an attack of thrombophlebitis of the femoral 
vein. Danhiez’®* case began 5 days postpartum. Metzler” described a case oc¬ 
curring after a supravaginal hysterectomy. The case observed by Eisendrath** 
had a history of thrombo-angiitis obliterans. Blum” did a nephrectomy in 3 
cases which had had recurrent attacks of severe flank pain and hematuria. The 
renal veins in these cases were eiJarged and looked like cavernous tissue and 
microscopic examination showed recanalized venous thrombi. Muller” reported 
a ease occurring 5 days after open reduction and fixation of fractured femur. The 
case reported by Derow, Sehlesinger, and Savitz“ showed clinically the signs of 
a nephrosis until there occurred signs of obstruction of the inferior vena cava. 
Eenal function remained good until death from peritonitis 13 months later. 
Autopsy showed old recanalized thrombi of both renal veins and the vena cava, 
but there was no intrarenal thrombosis. In all but 1 case, the pain began sud¬ 
denly and was located in the renal area. Gross hematuria occurred in half the 
cases. A mass was felt in the kidney area in 10 cases. Chills and fever were 
present in 13 cases. Nephrectomy was done in 12 cases. All the others died of 
sepsis or renal failure, due to e.xtension to the opposite kidney. Cystoscopy 
showed no efflu-x of urine from the involved kidney in 6 cases. Retrograde pye¬ 
lography showed incomplete filling and distortion of the pelvis and calyces in 
the 4 eases where done. 

Venous infarction may be suspected clinically by the foUowng symptoms and 
signs: 1) Sudden onset of pain in the renal area, accompanied by hematuria. 
2) The presence of acute infection such as a gastro-enteritis, pneumonia, puer¬ 
peral sepsis, or of phlebitis of the femoral veins. 3) The occurrence of a tender 
mass in the kidney area. 4) Chills and fever and progressive decline in general 
condition. 5) Retrograde pyelographic demonstration of incomplete or irregu¬ 
lar filling of the pelvis and calyces. 

Traumatic infarction. Traumatic infarction is much more rare than arterial 
and venous infarction. Of the 3 cases reported, 2 were unilateral and 1 bilateral. 
That reported by Hhshberg and Soil” had pain in the flank, and hematuria, 
following accident, and a mass could be felt in the kidney area. Nephrectomy 
showed hemorrhage around the pedicle and there were scattered areas of necrosis 
in the kidney. Redord and Connolly’s case showed absence of function by 
intravenous pyelography, but retrograde pyelography showed normal calyces, 
pelvis, and ureter. The urine was clear, except for large amounts of albumin! 
Nephrectomy showed 3 triangular infarcts comprising about half the total renal 
tissue. Barney and Mintz’” case was an autopsy case. There were infarcts 
in both kidneys. 

SOMMABY 

Arterial, venous, and traumatic infarction of the kidney are diagnostic and 
surgical entities encountered with some frequency. An analysis of reported 
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cases indicates certain characteristics of each form of infarction from which 
diagnosis may be made, if the condition is considered in the differential diagno¬ 
sis. 

Sterile arterial infarction is most common of the 3 types. It seldom, if ever, 
requires surgery. Operation is frequently done for sterile infarct, through mis¬ 
taken diagnosis. Septic arterial infarction is rare. Surgery is indicated. Chronic 
infarction tends to undergo cystic degeneration occasionally. Arterial infarction 
is closely associated with cardiac disease. 

Venous infarction is a serious condition. Its close association in origin with 
septic states, and the almost invariably infected clots, makes surgery imperative 
when unilateral. Venous infarctions frequently, and arterial infarctions occa¬ 
sionally, are accompanied by large subcapsular or pararenal hematomas. Even 
in the absence of hematoma the kidney is enlarged. 

Traumatic infarction forms but a small portion of the reported cases (3 cases). 
It is dependent on direct injury to the vessels. 

The most important single item in diagnosis of acute infarction of the kidney 
is complete, or almost complete, loss of function, almost irrespective of the degree 
of tissue involvement, in kidneys in which pyelography remains unchanged. 
Chronic infarction is recognizable in proportion to the caliceal atrophy which 
results from the infarct in its scar stage. 

Clinical studies of infarcted kidneys parallel closely established e.vperimental 
work. 
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Dr. John K. Ormond (Detroit, Mich.): This paper is of that quality which 
we have learned to expect in anything with which Granville Crabtree has had 
anything to do. The authors have made a careful review of the literature of 
renal infarction and an analysis of the cases reported. I believe they have 
performed a service to us in focusing our attention on this subject. I presume I 
am not exceptional in that while I have been aware of this condition and have 
met it occasionally I have not paid a great deal of attention to it. 

In preparation for this discussion I have done three things: 1) I have reviewed 
the autopsies done at the Henry Ford Hospital during the 10 year period be¬ 
tween 1926 and 1936. There were 1766 autopsies, and renal infarcts were found 
in 95 instances, some of which were old healed infarcts and some of recent origin. 
The conditions most often responsible for the infarcts were in order of frequency: 
vegetative endocarditis, mural thrombi, general arteriosclerosis, peripheral 
thrombosis, and chronic nephritis. 

2) I have reviewed the records of the patients in whom the diagnosis of renal 
infarct was recorded clinically in the 25 year period between 1926 and 1946. 
There were 52 cases and a heart condition was responsible in 43 of them. The 
lesions met with were, in order of frequency; rheumatic heart disease, 18; 
hypertensive heart disease, 11; bacterial endocarditis, 10; arteriosclerotic heart 
disease, 8; and coronary occlusion 7. Auricular fibrillation occurred in 15 and 
myocardinal insufficiency in 14. 

In the 9 instances in which no cardiac condition was present, the diagnoses 
were as follows: 1) hypertension, nephrosclerosis, syphilis; 2) hypertension, 
subarachnoid hemorrhage; 3) hypertension, marked; 4) carcinoma of the liver; 
5) carcinoma of the liver, diabetes, and bronchopneumonia; 6) thrombophlebitis, 
lower extremity; 7) septic thrombophlebitis of lower extremity; 8) acute in¬ 
fectious arthritis of the knee, staphylococcus bacteriemia; 9) streptococcus 
septicemia and tuberculous peritonitis. 

In this series 35 were in males and 17 in females. Twenty-seven died during 
the hospital admission in which the infarction occurred and the lesion was found 
at autopsy in 20—no autopsy being done in the other 7. 

3) I have reviewed the records of the patients with renal infarcts seen by the 
Division of Urology, usually in consultation, in the 20 year period between 1926 
and 1946. There were 10 such patients—4 of whom were examined cystoscopi- 
cally and 1 by intravenous pyelography. Diagnosis of renal infarct was made in 
8 out of the 10 later confirmed at autopsy in 2. The diagnosis was made at 
operation in 2. Of the 2 patients in whom the diagnosis was not made, one was 
in extremis when seen and in the other an mfarcted kidney was found at operation 
but not recognized as such until seen at autopsy. 

Three of these patients were operated on by the urological division under 
inistaken diagnoses: 1 patient with hemolytic streptococcus septicemia had the 
right ki^ey explored for abscess or perinephric abscess. At autopsy infarction 
of the kidney was found though it had not been recognized at operation. 
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Another patient with acute infectious arthritis of the knee and staphylococcus 
bacteriemia was thought to have perinephric abscess, but at operation a renal 
infarct was found. 

The third was a patient with rheumatic heart disease and auricular fibrillation. 
Stone in the kidney was the preoperative diagnosis because of a shadow seen 
in the x-ray. At operation no stone was found and 12 days later he died, autopsy 
showing a renal infarct. 

The authors divide the cases into three groups—arterial, venous, and trau¬ 
matic. I have never seen a case of traumatic renal infarct—and undoubtedly 
these would be most likely to be seen by the coroner. 

Venous infarcts are much more rare than the arterial variety. It was never 
diagnosed clinically by us—and among the autopsies we reviewed we found 
only 2—in 1 of which there was direct extension from iliac veins to vena cava 
to the renal veins. In the other there was thrombosis of the renal veins asso¬ 
ciated with thrombosis of the superficial veins in the inguinal region, but the 
connection between them was not clear. We have found arterial infarcts 
associated with peripheral venous lesions in the presence of a patent foramen 
ovale. 

The authors give 5 points for the diagnosis of arterial infarction, which is the 
most common form. The symptoms are those of an acute renal lesion—stone, 
obstruction, infection—and I do not believe complete urological investigation 
is always or even usually indicated. In the presence of grave disease of the 
heart or blood vessels, that is in four-fifths of the cases, watchful waiting with 
a tentative diagnosis of infarct may be preferable to extensive manipulation, 
for neither the infarction nor the conditions with which it may be confused are 
likely to have immediate serious consequences in themselves, the underlying 
condition being the serious matter. However, this does not minimize the im¬ 
portance of these criteria for diagnosis, for in the 20 per cent of cases which occur 
in the absence of grave vascular disease, there may be nothing to point towards 
a probable diagnosis of infarct, and diagnosis cannot be made without complete 
urological investigation. 

Venous infarction is a different matter. I have had no experience with it, 
but the authors have analyzed a good series and have given criteria for its 
diagnosis, and since the condition itself is exceedingly serious and life may 
depend on prompt operative treatment, every means at our disposal should be 
used to make the diagnosis; and the same may be said of the traumatic variety. 

I have enjoyed Dr. Regan’s paper and profited much from it. 

Dr. S. E. Kramer (New York, N. Y.): Renal infarction caused by the block¬ 
ing of the blood supply to smaller or larger areas of kidney parenchyma is almost 
always an indication of most serious cardiac and vascular disease. Barney 
and Mintz reported necropsy findings showing the association of renal infarction 
with extensive widespread thrombosis of the venous and arterial systems. 
Aschner reported his own and other recorded cases which simulated surgical 
renal disease, but which were cardiac in origin. He mentioned other causes 
such as thrombosis in the renal artery or its branches caused by trauma, acute 
arteritis, chronic arteritis, atherosclerosis and periarteritis nodosa. He em- 
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phasized that the differential diagnosis includes acute surgical conditions, cal¬ 
culus, tumor, filling defects as produced by a clot and conditions of renal pain 
as may be produced by torsion of the vascular pedicle of a floating kidney. 

Massive unilateral renal infarction complicating abdominal surgery and 
occurring spontaneously have been reported by Emmett and Sheppard with 
the performance of nephrectomy and cure. 

Recently Loomis has produced hypertension in rats by the ligature and cutting 
of smaller and larger renal blood vessels with production of infarction. She 
found that partial infarction of one kidney was followed more promptly by 
hypertension than was total infarction of one kidney. She concluded that 
necrotic renal tissue is the source of vasopressor agents which are absorbed into 
the blood stream. Fishberg has reported h 3 rpertension due to renal embolism. 
In addition, aortography has been advocated as an aid in the diagnosis of renal 
infarction. It seems to me that these considerations should alert urologists to 
the recognition of unilateral renal infarction produced by localized pathological 
changes in the blood vessels of one kidney and where such involvement is not 
associated with serious disease elsewhere in the cardiovascular system nephrec¬ 
tomy must be considered. 

Two such cases have occured in my own practice in the past 3 years and both 
were treated successfully by nephrectomy. The first was explored as a possible 
papillary neoplasm of the renal pelvis and the second was strongly suspected 
because of the clinical course. 

M. F., a white female aged 34, was admitted to Polyclinic Hospital. She was 
luetic. For li years she had had attacks of severe pain in the right loin. The 
past attack had lasted 3 weeks requiring hypodermics to control the pain. 
The right kidney was palpable and tender. Indigo carmine appeared from the 
right side in 10 minutes, 1 plus concentration; left side, 6 minutes, 4 plus con¬ 
centration. Pathological report: Multiple hemorrhagic infarcts of kidney with 
necrosis and hemorrhagic interstitial nephritis; 2 small renal calculi. 

A. U., a white male aged 40, was admitted to the Polyclinic Hospital to undergo 
pyelotomy for a calculus obstructing the left ureteropelvic junction. At the 
time of operation the pelvis was found to be entirely intrarenal. Delivery of 
the kidney was accompanied by considerable rotation, but the stone was removed 
without much difficulty. On the third postoperative day the temperature sud¬ 
denly rose to 106 degrees and it was noted that no urine had drained from the 
kidney wound. In the following days a profuse bloody non-urinary drainage 
occurred from the wound. The drainage gradually became serosanguinous and 
the temperature gradually came down. For 6 weeks postoperatively the drain¬ 
age of this material continued and a low-grade temperature persisted with 
occasional elevations despite penicillum of sulfa medication. The voided urine 
was clear and free of cellular elements. At the end of 6 weeks a study was made, 
since a necrosis of the kidney was suspected due to vascular impairment. Path¬ 
ological report: Suppurative nephritis ivith extensive necrosis. 

Nephrectomy was carried out in both instances with prompt clinical improve¬ 
ment. Both patients are living and apparently well at the present time. 

Dn. FnANcis C. Regan (Boston, Mass.): The last case of dissecting aneurysm 
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gives clinical signs which might be confused with renal infarction. However, 
neurological signs, changes in the circulation in the e.xtremities, changes in 
blood pressure and local examination might give you a lead. I would say, in 
reference to hypertension, that clinically hypertension has been found to occur 
in a certain percentage of these cases, but it has been transient. The function 
does return in these kidneys that have been assaulted by infarcts, provided it 
has not been complete or total. 

I especially would like to thank Dr. Ormond for his kind remarks. 



TUBULE ADEXOJIA OF THE KIDNEY' 

BENLUIIX S GOHDON 

From the Velerans Administralion Hospital, Bronx, New York 

Small adenomas, multiple or single, are frequently observed in the kidneys. 
They are usually subcapsular and present a papillary intracystio structure. 
These small adenomas arise in sclerotic areas of arteriosclerotic or fibrotic kid- 
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Fig. 1. ^1, Showing hydronephrosis and distortion of pelvis and calyces by tumor mass, 
i?, X-ray of surgical specimen. Note hoAv pelvic and calyceal distortion conforms to 
spherical shape of tumor. 




neys. A solid type of adenoma which arises from the tubules is also seen com¬ 
monly, not specifically related to vascular changes. Barely are the solid ade¬ 
nomas of such dimensions as to be evident clinically. In the latter instance 
they are usually mistaken for malignant neoplasms. 


1 Published with the permission of the Chief IVIedical Director of the Veterans Adminis- 
tratjon who assumes no responsibility for the views expressed by the author. 
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Sturm presented a fairly aceurutc description of renal adenoma as far back as 
1875. Higgins reviewed the literature in 19-U and accumulated a total of 29 
cases, 2 of which were discovered accidentally at autopsy. An additional case 
WHS reported by Strau.-s. The ca.se that is hc'rewith jjresented dispho'ed clinical 
.symptoms which warranted a tentative diagnosis of malignant tumor, but which 
on section proved to be histologically benign. 
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Fig. 3 .1, Showing demarcation of tumor and compressed renal parenchyma. B, Show¬ 
ing benign tubular stiucluie of tumor. 

CASE nEPORT 

A 38 year old white male complained of bloody urine of 2 days’ duration. 
Three weeks prior to admission, the patient noticed simultaneously the presence 
of a large varicocele and the passage of blood on voiding. The hematuria w^as 
total, painless, and persisted for 2 full days. There were no other concurring 
sjonptoms. One week prior to hospital admission, however, he noted a dull 
dragging type of ache localized along the left side of the abdomen. 
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Iheie wab no evident loss of weight The blood piessuie nas 155/90 The 
abdomen was negative The livei and the light kidney weie not palpable In 
the left uppei quadiant, theie was a fiim, nontendei, lounded mass about the 
size of a small giapefiuit which moved wnth respiration Theie w as no iymphad- 
enopathy A left vaiicocele was piesent The piostate gland was enlaiged 1 
plus, soft, bjTnmetiical and nontendei The seminal vesicles w ere not palpable 
The urinalysis, blood cytology and seiology weie negative The blood ohem- 
istiy was noimal 

Cjstoscopy was negative 

Intravenous urogiaphy revealed good evcietion of the dye fiom both kidneys 
within 5 minutes The left kidney was enlaiged withconsideiable hydronephio 
SIS of the left renal pelvis (fig I, A) Retrograde pyelography showed no ob- 
stuiction of eitliei uretei The light calyces and pelvis weie noimal The left 
kidney pelvis was dilated The \ lay of the ehest was negative 

The history of hematuiia, the presence of a palpable mass m the left uppei 
quadiant, and the finding of hydionephiosis of the left lenal pelvis without any 
meteial obstruction warranted an exploiation of the left kidney, with a tentative 
diagnosis of hypernephroma At operation, theie was a globulai mass which 
formed part of the lowei pole of the left kidney 
Pathologic desoiiption The kidney measured 15 by 12 by 4 cm The capsule 
stripped with ease, leaving a smooth external surface Section disclosed a 
dilated pelvis and dilated calyces Attached to the lowei pole and appaiently 
arising from the medial surface was a laige spherical tumoi winch measured 11 
cm in diametei The tumor w as soft in consistency, and on section, displayed 
a gray, partly hemoiihagic surface See figuies 1 ,jB and 2 hlicioscopio ex¬ 
amination of the tumor disclosed a discontinuous capsule composed of partially 
hyalmized fibious tissue In othei sections, the capsule was made up of thin 
strands of lenal inteistitial fibrous tissue with numerous compressed blood ves¬ 
sels and tubules The tumor presented a simple structure of relatively mature 
tubules of the “distal convoluted” type, separated by thin vasculaiized connec¬ 
tive tissue The limng cells were cuboidal, with abundant finely gianulai cyto¬ 
plasm and round vesicular nuclei The histologic sti uctuie was that of a benign 
tubule adenoma See figure 3 


SOMXLXRY 

Small adenomas of the kidney are common, but laige solid adenomas which 
aie clinically evident are rare Such palpable tumors aie usually regarded clini¬ 
cally as malignant A case of a single solid tubule adenoma is described which 
was palpible and produced hematuiia 
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.-VDENOCAIICIXO.MA AND TUBERCULOSIS OF THE SA.ME KIDNEY: 
REVIEW OF THE LITEILVTURE AND REPORT OF SEVEN CASES 


ILVROLD A. XEIBLIXG 
Fellow in Surgery, Mayo Foundation 

AXD 

WALTMAX WALTERS 

Division of Surgery, Mayo Clinic, 
Rochester, Minnesota 


A recent case of combined adenocarcinoma (hypernephroma type) and 
tuberculosis found in the same kidnej' brings to our attention again the rarity 
of this lesion. It is of interest to give a brief review of the literature and to 
report suecinctl}’ the 7 eases in which such lesions liave been removed sur¬ 
gically at the Alayo Clinic. 

Althougb ..Albarran and Imbert (1903) were said b}’- Ljunggren to have been 
the first to produce microscopic proof of the .^simultaneous occurrence of these 
two diseases, the credit for earlj' ob.servations on the condition was given by 
Ljunggren to Chomel (1S14) and Rayer (18-11). However, microscopic evidence 
was not presented by the latter two observers. 

Keen in 1934 reviewed the literature, and identified a total of 13 cases, to 
wliich he added another. This group included 1 case from the group of 7 Rom 
the clinic that will be presented herein. This case previously was described 
by Cooper in 1932. One case of tuberculosis, calculous uropyonephrosis and 
Gra•\^^tz tumor in the same kidney, presented by Lorenzetti in 1930, might be 
added to Keen’s review of the literature, so that there was a total of 14 eases 
(e.\clusive of the aforementioned case reported from the Ma}^ Clinic) until 1934. 

A review of the literature reveals that 5 additional cases have been recorded 
since 1934. 

Bela Pitrolffy-Szabo in 1935 reported on a 47 year old woman who had an 
enlarged right kidney. Tubercle bacilli were excreted during retrograde studies 
of the flow of urine from the kidney. The kidney was removed and found to 
contain caseous tubercles in the upper pole and a hypernephroma about 6 cm. 
in diameter in the lower pole. 

De Langre in 1936 presented a case in which tubercle bacilli were isolated from 
the left kidney of a 60 year old man. Nephi-ectomy was done, and a hyperneph¬ 
roma was found in the lower pole of the kidnejx the remaining portion con¬ 
tained an inflammatory and ulcerative tuberculous process. 

Altshteyn in 1936 presented a case in which a 49 year old man had been found, at 
retrograde pyelography, to have a filling defect in the upper portion of the renal 
pelvis. The kidney was removed. A carcinoma was seen to be present in the 
upper pole; miliarj’- tuberculosis was scattered throughout the remaining portion 
of the kidney. The patient died sometime thereafter, of pulmonaiy tuber¬ 
culosis. 

ChwaUa in 1937 presented a case in which a 67 j’^ear old woman was found, at 
retrograde pyelography, to have a tumor of the kidney. Nephrectomy was done. 
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A large tumor was found in the upper portion; the tumor microscopically proved 
to be a hypernephroma. Numerous microscopic tubercles also were found in the 
surrounding renal tissue. 

Alapin in 1936 described the condition of a 13 year old man who was found to 
have tubercle bacilli on retrograde studies of the flow of urine from the right 
kidney. Accordingly, nephrectomy on the right wa.s done. Caseous tubercu¬ 
losis was present in the lower pole of the kidney, and a hypeniephroma was found 
in the upper pole. 

To the aforementioned group of 19 cases of combined renal tuberculosis and 
hypernephroma we wish to add 7 cases. 



Fig. 1. Case 1. Tumor thrombus and necrotic, caseous tuberculosis 
KBPOBT OP C.VSES 

Case 1. A 38 year old white man registered at the Mayo Clinic for the first 
time in October 11, 1929. He complained chiefly of urinary frequency, with 
some degree of dysuria at the end of micturition. Nocturia and a history of 
pyuria also were leported. 

Preoperative studies of the urine revealed erythruria of grade 1 and pyuria of 
grade 1. Acid-fast bacilli were not found in the urine. An e.\cretoiy Urogram 
revealed pyoneplirosis on the right, thought to be tuberculous in origin. Retro¬ 
grade studies of the flow of urine were not made, and guinea pigs were not in¬ 
oculated with specimens of urinaiy sediment. A roentgenogram of the thorax 
revealed thickened pleura in a localized area on the right side. Results of other 
laboratoiy tests were essentially negative. 

Operation was performed on October 22, 1929. The right kidney was found 
to be about 3 times normal size, forming a pyonephwtic sac. There was much 
inflammatoiy reaction about the vascular pedicle. Subcapsular nephrectomy on 
the right was done. 

, Sm- A grade 2 adenocarcinoma (hypernephroma) 

4 by 2.5 by 2.0 cm. was associated with tuberculous pyonephrosis (figs. 1, and 2 
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a and h). Destruction of about 70 per cent of the substance of the kidney had 
occurred. 

The patient returned to the clinic in 1938, complaining of epigastric pain. A 
mass was found in the i-ight upper cpiadrant of the abdomen and ^vas diagnosed 



ixvj. x« tfrj iij-" win*.** .... -- - 

6, section showing renal tuberculosis (hematoxj’liii and eosin X70). 

as probablj'^ being a malignant process. Palliative roentgen-ray therapy was 
commenced at the clinic and the patient continued to receive it at home. A 
report that death with metastasis of a malignant process to the liver had occurred 
on July 16, 1939, was received subsequently. 

Case 2. A white man 44 j^ears old registered at the clinic tor the first time 
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on Febiuary 12, 1930 He complained chiefly of nocturia accompanied by 
pain m the back Hematuria and pyuna had been noted during examination 
elseiihere. 

Pieoperative studies of the urine leiealed both pyuria and eiythruiia E\- 
cietory uiograms l\eie not particularly informative Retrograde studies of 
the flow of urine fiom the kidneys revealed evidence of probable renal tuber¬ 
culosis on the right A specimen of mine obtained by cathetei fiom that side 
gave positive results for tuberculosis when a guinea pig was inoculated with 
the sediment The left kidney was noimal Results of a loentgenogram of 
the thorax, and of othei laboiatoiy procedmes weie within normal limits 

An operation iias peifoimed on January 5, 1931 Through a light posteio- 
lumbar incision, the kidney appealed giosslj noimal e\teinall 3 ’' Hence, the 
left kidney iias exploied thiough an incision in the peritoneum A letiocecal 
appendix v as found and remoi ed, aftei w Inch the peritoneum v as closed and the 
right kidney ivas lemoved This kidney neighed 145 gm Tubeiculosis was 
found to be limited mostly to the lenal papillae, 5 pei cent of the substance of 
the kidney had been destioyed A giade 1 adenocai cmoma (hypeniephioma 
type) 3 cm m diametei nas found, in addition to the tubeiculosis 

A communication nas leceived fiom this patient m 1939, S j'eais postopera- 
tively, in which he said he was m fairly good health and that his onlj complaint 
was that of slight backache 

Case S. A white man 44 yeais old registered at the clinic on June 19, 1933 
He complained cluefly of hematuria, fiequency of uiination and slight dysuria 
He said he had received a seveie injury in the form of a blow to the legion of the 
left kidney 1 month prioi to the onset of his symptoms Examination elsew heie 
had revealed pyuna in addition to hematuria 

Unnalysis levealed eiy thiuiia of giade 1 and pyuria of giade 4 A pj’elogram 
disclosed inegulai dilatation of calyces of giade 3 and ureteiectasis of giade 3 on 
the left Results of cultuio of the urine fiom that side weie negatne, but 
inoculation of a guinea pig with iiimaiy sediment from the left pioduced the 
lesions of tubeiculosis 

A loentgenogiam of the thoia-x showed extensive tubeiculosis of the upper 
lobes of both lungs, piobably inactix e at that time Results ol othei laboiatoiy 
examinations w ere essentially negative 

On July 11 , 1933, an opeiation was peifoinied by Di tValteis Through a 
left posteiolateial incision the kidney was noted to be consideiably eiilaiged, 
with a tumor the size of a hen’s eggm the lowei pole (fig 3) hfaiked meteiitis,’ 
with a thickened, edematous, pipestem uietei enlaiged about twice normal size, 
was seen The kidney was removed and paitial uieteiectomy was done 

The kidney weighed 575 gm A hypeincphroma 3 by 3 o cm was found in 
the lower pole (fig 4 o) Theie was evidence of diffuse tuberculosis of the 
kidney and peh is (fig 4 b), with destiuction of Co pei cent of the substance of the 
kidney 

Subsequent!}, tuberculosis of the remaining kidiic} developed This was 
followed by uremia and death of the patient on May 15, 1934 




Fig. 5. Case 5. a, Section of hj^pcrnephroma (grade 1 adenocarcinoma) of loft kidney 
(hemato.xylin and eosin X70); h, section of tuberculosis in upper pole of left kidney (hema¬ 
toxylin and eosin X70). 


flank, and loss of weight and strength over a period of G months. During the 
previous 10 daj'^s she had noted some degree of hematuria. 

Studies of the urine revealed an occasional erythrocyte and pyuria of grade 4. 
An excretory urogram disclosed a soft-tissue mass in the left renal area. Results 
of a roentgenogram of the thorax and of other studies were essentially negative. 
On January 5, 1942 an operation was performed by Dr. Walters. Through a 
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left posteiolumbar incision, a well encapsulated mass, appioximately 18 by 10 
cm , lias found The pedicle of the mass was triply ligated, and the kidney was 
removed in the usual mannei Examination of the kidney revealed a grade 1 
adenocarcinoma (liypernephroma type) 16 by 9 by 9 cm (fig 5 a) Ulceration 
of the renal pelvis and thrombosis of the renal vein were found Tuberculosis 
was noted to have invaded the i-emainmg portion of the kidney (upper pole) 
(fig 5 6) The w eight of the kidney was 1,090 gm 

The condition of the patient followed a gradually downhill course Death 
occurred Id oi 15 months later 

Case 6 Aw hite man 44 years old legisteied at the clinic foi the fiist time on 
July 29, 1942 The diagnosis of a functionless light kidney was made, the 
possibility that a hoiseshoe kidney might be present was considered The 
question of surgical opeiation was raised at that time, but the patient elected to 
return to lus home 

He returned on January 20, 1944 At that time he said that in June, 1943, 
he had had an episode of acute pam m the back, fevei and anuria This had 
been relieved only when his local physician passed a ureteial catheter, so that 
drainage of uiine followed The pain letuined when the catheter was removed 
It w as necessary to pass the cathetei again, and it w as left m position for 5 days 
The patient had had no difficulty smce 

Urinalysis disclosed pyuria of grade 2 (40 cells pei field with the high power 
objective) An excretory uiogiam revealed a functionless half of a homeshoe 
right kidney which was filled with large calcareous masses Retrograde studies 
of the flow of urine from the left kidney revealed no evidence of infection on that 
side, but similar studies could not be earned out on the light, since no meatus 
could be located Results of a roentgenogram of the tlioiax and of other studies 
weie essentially noimal 

An opeiation was peiformed on January 25,1944, at winch time semihorseshoe 
type kidneys were found which were connected by a fibious band This band 
was divided, and the right kidney w as lemoved 

The excised kidney weighed 76 gm JIaiked cavitation caused by caseous 
tubeiculosis (fig 6 a), with destruction of nearly all the substance of the kidney, 
was found A grade 1 adenocarcinoma 4 mm m diameter was noted in one 
portion of the cortex (fig 0 6) 

The patient advised us on August 26,1940 that there had been no recurrence of 
symptoms, and that he had gained w eight and was feeling w ell generally 

Case 7 A w hite man 63 yeai-s old registered at the clinic for the first tune on 
February 28,1946 His histoiy indicated that he had been well until November 
1944, at which time he had noted fevei, malaise, anoiexia and loss of weight 
His temperature, foi about a month, bad incieased daily to 100 5° F (38 1° C ) 
and thereafter it had increased daily to OO" oi 99 5° F (37 2° to 37 5° C ) In the 
summer of 1945 an examination peiformed elsewhere showed a mass to be 
present m the left uppei abdominal quadiant This mass w as thought to be the 
spleen, and tieatments directed at malaria and undulant fevei had been earned 
out 

When the patient registered lieic foi the fimt time in Febiuaiy 1940, a huge 
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mass in the left upper abdominal quadrant was noted on examination. It seemed 
to be cystic, extended to the midline and down a.s low as the uml)ilieus, pushing 
the ribs on the left side outward. No bruit was heard, and the liver and right 



Fig. 6. Case 6. a, Section of hypernephroma and old tuberculous sac near by (hema¬ 
toxylin and eosin X45); b, section of hypernephroma ((;rade 1 adenocarcinoma), area of 
tissue shown in a, but at higher magnification (hemato.xylin and eosin XUo). 

kidney were not palpable. The remainder of the general physical examination 
was essentially without significance. 

Laboratory studies revealed the content of hemoglobin to be 12.7 gm. per 100 
cc of blood; erythrocytes numbered 4,280,000 and leukocytes 7,100 per cubic 
millimeter of blood. The sedimentation rate was (55 mm. in 1 hour (Westergren). 
The value for urea was 44 mg. per 100 cc of blood; for bilirubin, direct, 0, in- 
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direct, 0.5 mg. per 100 cc of serum; for amylase, 50 units. A test of hepatic 
function revealed no retention of dye and results of a test for agglutination of the 
micro-organisms of brucellosis u ere positive only at a concentration of 1:040 or 
less. Roentgenologic examination of the thora-x disclosed no abnormality. 
Urinalysis revealed a specific gravity of 1.017, an alkaline reaction, no albumin or 
sugar and pyuria of grade 1 (0 cells per field with the high power objective). 

A plain roentgenogram of the abdomen disclosed a large soft-tissue mass in the 
position described pieviously herein. An e.xcretoiy urogram did not produce 
visualization on the left, but normal function and characteristics were demon¬ 
strated on the right side. 

Retrograde roentgenologic studies were made which showed an elongation 
of the renal pelvis and calyces on the left. The tips of the calyces appeared to 



Fig. 7. Case 7. Caseous and necrotic tuberculous sac, with area of malignancy, of 
cj'stlike tumor removed with left kidney. 

be normal. Cystoscopic examination during the course of the retrograde studies 
disclosed a small collar type of prostatic hypertrophy, but no residual urine. 
Trabeculation of the bladder was not seen. Gram's staining procedure of 
urine from the bladder and from the left kidney gave negative results. 

The opinion was that the tumor was a large hypernephroma. Operation 
was advised. On March 13,194G, the kidney was surgically e.xplored by one of us 
(Walters) through a left posterolateral incision. The tumor mass as e.xposed 
appeared to be about 24 by 10 by 10 cm. It had the thick-walled, cystic ap¬ 
pearance of a pancreatic cyst. A trocar was inserted into the cystic mass and 
approximately 2,500 cc of thick yellow fluid was drained. In the fluid choles- 
terin-like ciystals could be seen reflecting the light. Within the cystic cavity 
were 2 or 3 free masses, each about o by 3.5 cm., of degenerating lemon-yellow 
material. 

After removal of the fluid from the cystic cavity it was apparent that the 



Fig. 8. Case 7. a, Section of caseous tuberculous sac of tumor removed with left kid¬ 
ney (hematoxylin and eosin X70); b, section of hypernephroma (grade 2 adenocarcinoma) 
of left kidney (hemato.xylin and eosin X70). 


The empty sac of the tumor weighed G25 gm. (fig. 7). The tumor consisted of 
a chronic caseous tuberculous process, with cavitation (fig. 8, a), intimately 
associated with a grade 2 adenocarcinoma (hypernephroma type) (fig. 8, b). 
Results of culture of material taken from the tumor tvere reported as “no growth 
of organisms.” Culture to produce iMycobacterium tuberculosis hominis was 
not carried out. 
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Subboquoiitly, the patient m a lettei dated August 27, 1946, said he had 
regained w eight to about his noimal figuie, and that he « as feeling w ell Results 
of a loentgenologic e\amination done by his local physician neie lepoited as 
noimal An indnect communication leceucd 7 months aftei theopeiationindi 
Gated that he w as in good health 


COMMEM 

As can be asceitamed fiom a study of the pieceding lepoits of cases, all the 
patients weie male except the one in case 5 The ages \aried fioni 38 to 63 
yeais, with an average ot 50 1 yeais Pieopeiatively, the condition of 4 of the 7 
patients was thought to be tubeiculous In 2 of these cases uiinaiy sediment 
gave pobitue lesults nhen guinea pigs neie inoculated with it In the thud 
case, definite pyoiiephiosis on the light, piobably tubeiculous, nas foimd, but 
guinea pigs were not inoculated with uiinaiy sediment in this case In the 
fouith case i piesumptn e diagnosis of lenal tubeiculosis nas made on the basis 
ot the exGietoiy uiogram, but it nas impossible to catheteiize the uietei on the 
affected side foi studies of the uiine and to obtain mateiial foi the inoculation of 
animals 

In 2 of the cases exoietoiy urogiaphy demonstiated laigo soft tissue masses, 
and hence, in the piesencc of other substantiatmg observations, the condition in 
these cases \\ as diagnosed as ‘henal neoplasm 

In 1 case a hoiseshoe kidney «as found m nhich the light half appeared 
functionless and was filled w ith laige stones It is of interest, m relation to this 
case, to note that Braasch has commented on the frequency with which hyper- 
nephiomas may undoigo calcification and on the fact that they may thus be 
confused with calcified tubeiculous lesions m the course of diagnostic piocedures 

It also may be noted, in respect to these 7 cases, that in the cases in which the 
diagnosis was tuberculosis, 2 patients had eiidences of previous pulmonary in¬ 
volvement and that the thoraces of the remaining 2 weie normal loentgeno- 
logically In addition, 1 of the 2 patients who had exidence of previous 
pulmonaiy tubeiculosis also had a history ot previous tubeiculous invohement 
of both knees The latter condition appaiently had cleared entnely several 
years piior to the appearance of any lenal symptoms Results ot roentgenologic 
examination of the thorax weie negative in the 3 cases in w Inch the diagnosis had 
been other than tuberculosis 

Surgical considerations and lemoval of these lesions present primaiily the same 
problems as those encountered in nephrectomy foi hypernepliroma or for tu¬ 
berculosis, depending on which disease the combination found in this senes most 
nearly resembled The incisions used were posterolumbai, because it has been 
the consensus at the Mayo Clinic that most tumois of the kidney are as accessible 
by this approach as by the tiansperitoneal approach advocated by some authors 
for the removal ot laige renal tumors The adequacy of the posterolumbar 
approach is illustrated by the relative ease with which the large tumor m case 7 
was remoxed This tumor was a cystic mass 24 by 16 by 16 cm from which 
some 2,500 cc of fluid was aspirated by trocai 
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Xephrectora}' in all eases was carried out in the usual manner, the attempt 
being made to isolate and clamp the renal vein as early in the operative pro¬ 
cedure as possible. When the lesion resembled a franklj'^ tuberculous condition 
and there was concomitant ureteritis, partial ureterectonn- also was done. 

Pathologically, the malignant proco.-'.^es were mostly of low grade (Broders 
method), with a preponderance of grade I lesions. This range of grade is in 
keeping with the observations of iNleDonald and Priestley, who showed that the 
majority of hypernephromas removed at the iNIaj'o Clinic arc of the lower 
grades—1 and 2—based on the Broders method of cla-ssilication. 

The size of the tumors varied greatly from the smallest discrete hypernephroid 
lesion of 3 mm. in case 4 to the largest tumor measuring 24 by 10 by 10 cm. in 
case 7, in which the malignant process and the tuijcrculosis were intermingled 
indiscruninately. 

It is also of interest to observe that most of these lesions contained discrete 
areas of h 3 ’'pernephroma in a tuberculous kidney' or small portions of tuberculosis 
in a kidne}’’ mass composed chiell.v of neoplastic tissue (cases 1 through 0), 
whereas onlj'’ in case 7 was there apparent, grossh’, an intermingling of tubercu¬ 
losis and carcinoma. 

The length of survival of the patients after operation is in close agreement with 
the general prognostic tables suggested bj-- ^McDonald and Priestlej’’ in respect to 
hypernephromas. Four of the patients had kidneys or tumors weighing more 
than 500 gm. One of these 4 patients (case 5) had concomitant involvement of 
the renal vein. Two of these 4 patients had lived more than a year after opera¬ 
tion, at the time of this report, and 1 patient operated on recentlj' (case 7) had 
been in good health 7 months since operation, according to an indirect com¬ 
munication. One patient died about a j'ear after operation, of uremia after the 
development of tuberculosis in the other kidnej'- (case 3). Three patients had 
kidnej'^s or tumors weighing less than 500 gm. These cases, all without in¬ 
volvement of the renal vein, were alive 9, 5 and 2h years postoperativelj’- when 
last heard from (cases 2, 4 and 0). 

On the basis of follow-up studies of these patients, it is at least suggestive that 
the prognosis in this combination of diseases probablj’’ is no better, and actually 
may be worse, than in the case of the single disease, hypernephroma. 

SU.M.MAUY 

A review of the hterature, and especialb'^ the isolated reports of cases pre¬ 
sented since the last general review of the literature on the subject, together with 
a summary of 7 cases of combined tuberculosis and hypernephroma of the same 
kidney, has been presented. 

It is noted that the diagnosis is directly’’ related to that portion of the combined 
disease which predominates. In no recorded instance has the complete diagnosis 
been made preoperatively. 

Prognosis probably is no better for the combined disease than it is for hyper¬ 
nephroma alone. 
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SUEGICAL ASPECTS OF BILATERAL FAMILIAL 
PIIEOCHROMOCYTOMA» 

J. A. C.VMPBELL COLSTON 

From the Janies Buchanan Brady Urological Institute, Johns Hopkins Hospital, Baltimore 

The clinical syndrome of paroxysmal hypertension has always been a fascinat¬ 
ing diagnostic problem, and its association with tumors arising from the medul¬ 
lary portion of the adrenal gland—pheochromocytoma or paraganglioma—has 
been recorded many times in the literature. During the past year 2 cases of tlus 
syndrome have been studied and operated upon at the Johns Hopkins Hospital, 
These cases presented such unusual features that a report on the surgical aspects 
of the problem should be recorded. The diagnostic studies w'cre carried out by 
Drs. Evan Calkins and John E. Howard of the Department of Medicine who 
have also made an extensive study of the available world literature on the sub¬ 
ject. With their permission I shall quote extensively from their article with a 
discussion of some of the surgical problems w-hich arose in the management of 
these cases. 

First of all, in the study of these individuals was the interesting fact that they 
were blood relations—aunt (R. L.) and niece (M. M.)— and that the latter’s 
mother and the former’s sister had died at the age of 28 from hypertension, w'hich 
had manifested itself by symptoms very similar to those presented by both of 
ovu: patients. A second feature of extreme interest is the fact that both patients 
suffered from bilateral tumors which were successfully removed by surgical opera¬ 
tion, and in 1 case (M. M.) 3 such tumors—one recurrent after previous opera¬ 
tion—^were excised. These are the first cases in the literature from which bi¬ 
lateral tumors have been successfully removed, and M. M., from whom three 
pheochromocytomata have been excised, will probably remain unique. 

Calkins and Howard found reports of 176 pheochromocytomata in the world’s 
literature, “but only 47 of them were proven to be endocrinologically active by 
cessation of sjanptoms following surgical removal.” They also found “15 cases 
of bilateral pheochromocytomata in which the tumors were located in or near 
the adrenal glands, and 2 cases each with tumors arising in Zuckerkandl’s body 
and the retroperitoneal ganglia. 

“It should be emphasized that no surgical attempt was made to remove the 
tumors in any of these cases. There is no proof, therefore, that the pheochromo- 
C3rtomata were actively secretory and responsible for any of the patient’s symp¬ 
toms, though in many instances it seems altogether likely. Insofar as we are 
aware, the patients here reported are the first from whom more than one pheo¬ 
chromocytoma has been removed. MacKenzie, in discussing a paper by Hyman 
and Mencher, mentions a patient of his own whose paroxysmal hypertension 
disappeared after removal of a tumor. Four and a half years later the symptoms 
recurred. Though careful exploration of both adrenal areas failed to reveal a 

1 Read at annual meeting, iVmerican Association of Genito-Urinary Surgeons, Absecon, 
N. J., June 5,1947. 
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tumor, MaoKenzie was of the opinion that another pheochromocytoma existed 
somewhere,” 

Malignant tumors arising from the medullary portion of the adrenal gland 
have been reported, and it is an important fact that of the 17 cases of bilateral 
pheochromocytomata which Calkins and Howard found recorded in the litera- 
ture, 5 were found to be malignant, and in none of these cases were symptoms of 
paroxysmal hypertension present. In 15 of the cases of multiple tumors, pheo^ 
chromocytomata were located in or near the adrenal glands, and in 7 the patients 
were known to have suffered from constant hs^pertension. In these 7 cases the 
tumors were benign. Up to the present no case of malignant tumor associated 
with the clinical syndrome of paroxysmal hypertension has been reported, but 
McKenna and Hines in 1935 reported a case with precordial palpitation and blood 
pressures ranging from 160-190 from which a tumor, microscopically malignant, 
was removed. The patient died 2 years later of metastases. 

Of the 10 cases of benign bilateral pheochromocytomata reported, 7 contained 
information on blood pressure, and all these patients had hypertension. Mc- 
Gavack records his impression that patients with malignant tumors have normal 
blood pressure. 

PATHOLOGY 

Pheochromocytomata are usually well encapsulated though the capsule may 
be thin and delicate. On section the tumor is soft and has a characteristic reddish 
brown appearance. In the benign types areas of hemorrhage, necrosis and 
calcification may be present, but are more frequently seen when malignant 
changes have occurred. The adrenal gland is often compressed and flattened, 
especially in the larger tumors, and may be partially incorporated in, or densely 
adherent to the capsule of the tumor. 

Microscopically many large anastomosing venules and sinusoids are present, 
especially in the central portion of the tumor. The tumor cells are arranged in 
fairly large groups and cords of irregular shape, between which there are delicate 
connective tissue septa with capillaries. 

The individual cells are rather large and polygonal, and do not vary much in 
size or appearance. The cytoplasm is coarse and granular and often contains 
basophilic and eosinophilic granules. The pheochrome properties of the cells 
are evidenced by their hazy brown color. The nuclei are usually rounded or 
oval and most are hyperchromatic, some with large nucleoli. In general the 
tumor cells more closely resemble ganglion cells than the chromaffin cells of 
the normal adrenal medulla. 


SYMPTOMS 

In the typical case of paroxysmal hypertension the patient suffers from sudden 
episodes, usually characterized by severe generalized headache associated with 
blanching particularly around the mouth, and cold e.xtremities followed by 
pnerahzed flustog and a sensation of warmth. The characteristic diagnostic 
feature is a rapid rise of blood pressure. Before the episode the pressure usually 
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is at normal levels, but with the onset of the attack both systolic and diastolic 
rise rapidly within a few minutes, often to astonishingly high levels. As the 
attack diminishes in intensity, the pressure returns to its previous normal level. 
The episodes usually last for 5 to 15 minutes, are often accompanied by nausea 
and vomiting and fainting spells with momentary vmconsciousness. During the 
episode there is a feeling of marked anxiety and apprehension, and following it 
marked lassitude and complete exhaustion. With the course of the disease the 
episodes become more frequent and more severe, and death may occur in one of 
the crises, either from acute myocardial failure or from a cerebral accident. The 
episodes may be brought on by l 3 dng in a certain position, particularly on the 
side in which the tumor is located, by straining at stool and by emotional crises, 
such as anger or sudden fear. 


DIAGNOSIS 

When a patient presents the above symptom complex, the probability of the 
presence of a pheochromocytoma should be strongly suspected. These tumors 
may also be found in cases of sustained hypertension. Smithwick reports 2 
cases in which, in the course of operative exposure for the purpose of sympathetic 
gangUonectomy for essential hypertension, pheochromocytomata were found, 
after the removal of which the blood pressure returned to normal limits. The 
diagnostic difficulties in such cases are obvious, and as yet a correct preoperative 
diagnosis has not yet been reported in a case of sustained hypertension due to 
the presence of a pheochromocytoma. 

When the clinical picture is suggestive of the presence of a pheochromocytoma, 
radiographic studies should first be carried out. In the flat film and intravenous 
urogram in some cases a soft tissue shadow may be visualized in the adrenal area, 
and the corresponding kidney may be displaced downward, but in many cases, 
particularly when a small tumor is present, no significant information can be 
obtained. If satisfactory intravenous urograms are obtained, no further infor¬ 
mation of value can be expected from retrograde pyelography. 

Perirenal air or oxygen insuffiation has been recommended as a valuable diag¬ 
nostic procedure, particularly by Cahill. That this technique is of great value 
in many cases is without question, but often the results from a diagnostic stand¬ 
point are equivocal and great difficulty in the correct interpretation of the films 
may exist. Furthermore, the literature on this subject contains reports of sud¬ 
den death from ah embolism, probably due, it is true, to faulty technique. 
Nevertheless, the possibility of a tragedy resulting from what should be a minor 
diagnostic procedure cannot be ignored with temerity. In the 2 cases which are 
the subject of this report, the particular side on which the tumor was located 
was inferred from the law of probability in case 1 because at previous opera¬ 
tion a portion of the capsule could not be removed, and it was therefore consid¬ 
ered that recurrence of the original tumor was the most probable cause of the 
recrudescence of her symptoms. It is quite possible, however, that if perirenal 
insufflation had been carried out and clear-cut films obtained, the presence of 
bilateral tumors—one recurrent postoperatively—could have been recognized. 



BILATERAIi FAMILIAL rHEOCHBOlIOCYTOJLA 


1039 


In case 2 the tumor in its capsule, together with the kidney, had been removed 
so that a tumor of the opposite adrenal was considered the most likely pos¬ 
sibility. 

In 1945 Roth and Kvale described a tentative test for pheochromooytoma. 
These observers found that by an intravenous injection of 0.05 mg. histamine 
base in 3 patients with pheochromocytoma the blood pressure “rose approxi¬ 
mately 100 mm. more than the elevation obtained by the cold pressor test and 
was accompanied by the characteristic symptoms of a typical spontaneous at¬ 
tack.” 

Calkins and Howard state that “our ex-perience with the use of the Roth- 
Kvale test coincides closely with theirs. In our patients the injection of hista¬ 
mine produced an abrupt rise in blood pressure, which dwarfed that which ac¬ 
companied the cold pressor test. The drug seemingly induced episodes which 
were in all respects identical with spontaneous attacks. The test appears to 
have a two-fold value, first as a method of producing attacics at will for study, 
and, second, as an indication of the presence of pheochromocytoma. In the 
patients here reported, so long as the test remained positive, it was possible to 
find and remove more tumors. Conversely, so far as known, no pheochromocy- 
tomata have been found in patients in whom the test was negative.” 

From the foregoing the great value of this simple test is obvious. In our two 
patients severe attacks of paro.xysmal hypertension were induced by the injec¬ 
tion of histamine, but these attacks were no more severe than some of the spon¬ 
taneous episodes. The great value of the test as a diagnostic procedure would 
certainly seem to outweigh any possible dangers. 

SURGICAL PROBLEMS 

When a diagnosis of probable pheochromocytoma has been tentatively made, 
and the side on which the tumor is located has been determined as accurately 
as possible in accordance with the foregoing, it is obvious that an attempt to 
remove the tumor surgically should be imdertaken as soon as possible in order 
to spare the patient from the hypertensive crises, any one of which might con¬ 
ceivably terminate in a fatal outcome. These tumors are usually well encapsu¬ 
lated, but the capsule is often quite thin and may tear easily so that great care 
should be taken during the surgical procedure to avoid this accident. If a 
previous operation has been performed, the resulting scar tissue may greatly 
complicate the enucleation and enhance the danger of tearing the capsule. 

The adrenal gland is usually found flattened out, compressed and either ad¬ 
herent to, or partially incorporated in the capsule. In many cases excision of 
the entire adrenal has been carried out to ensure complete removal of the tumor 
without injury to its capsule. The possibility that the adrenal on the opposite 
side may be absent or if present that its function might be insufficient to sustain 
life cannot be ignored so that, if technically possible, as much as possible of the 
adrenal tissue must be conserved. In Case 2 we were faced with the fact that 
the entire left adrenal gland with the tumor and the kidney had been removed 
at the first operation. On e.xposure of the tumor on the right side about two- 
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thirds of the adrenal gland was found so intimately incorporated in the capsule 
of the tumor that to preserve the gland in its entirety, it would have been neces¬ 
sary to leave behind some of the capsule of the tumor. However, it was possible 
to separate about one-third of the adrenal with intact blood supply from the 
tumor. A clamp -was placed across this portion of the adrenal as close to the 
capsule of the tumor as possible, and the latter was then e.vcised leaving behind 
about one-third of the adrenal, normal in appearance and with intact blood sup¬ 
ply. In spite of the obvious hazai'd that this small remaining portion of the 
gland would be inadequate to support life the clinical picture and the findings 
at operation were such that this course w'as deemed justifiable. 

The blood supply of these tvunors comes mostly from the adrenal gland itself, 
though some operators have described a vascular pedicle arising independently 
from the great vessels above the origin of the main vessels supplying the adrenal. 
In our own three operative experiences no such definite pedicle was encountered, 
and hemorrhage was controlled by clamping individual vessels as they were en¬ 
countered in the enucleation. 

The choice of surgical approach is most important. It is axiomatic, of course, 
that the exposure must be adequate to enucleate the tumor in its capsule in 
such a manner that the blood supply will be under direct vision so that its con¬ 
trol can be assured. In our three operations the lumbar approach was chosen in 
each case, and from the previous operative procedures we inferred according to 
the law of probability the side on which the tumor was located. It must be ad¬ 
mitted, however, that in case 1 the possibility of a tumor on the unoperated side 
had not been sufficiently considered at the first operation. 

To ensure adequate exposure the twelfth and eleventh ribs were resected at 
each operation. By this technique in each instance an excellent exposure of the 
whole tumor was obtained so that complete removal of each tumor was possible 
and the blood supply satisfactorily controlled. It was felt in each instance that 
without resection of the last two ribs complete removal of the tumor would have 
been impossible or at least extremely hazardous. It will be noted, however, that 
in each operation, either in the course of the rib resection or in the actual enuclea¬ 
tion of the tumor, the pleura was opened. In spite of prompt closure of these 
accidental injuries, pneumothorax was a disturbing postoperative complication. 
Fortimately prompt and efficient medical care was available so that these pa¬ 
tients were carried through their complications without serious difficulty. 

Injury to the pleura might conceivably be avoided by more meticulous opera¬ 
tive technique, but this accident must be considered in all operations for the 
removal of adrenal tumor through a lumbar exposure. In a review of the litera¬ 
ture, one is struck by the high incidence of pleural injury by surgeons using a 
lumbar incision. 

In recent years the writer has been impressed with the excellent exposure af¬ 
forded by the transverse abdominal incision in which the rectus fascia and both 
recti muscles are completely cut across. This operative approach has been found 
most adequate for such procedures as simultaneous bilateral ureterosigmoidos- 
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tomy. The satisfactory healing which occurs without postoperative hernia has 
been most striking, and in cases of ureterosigmoidostomy we have no hesitation, 
when the first incision has healed, in making a second, lower transverse incision 
for cystectomy in cases of extensive malignant disease of the bladder. 

On numerous occasions the exposure of both adrenals, which can be obtained 
by an upper abdominal transverse incision, has been observed in the course of 
operations on upper abdominal viscera by general surgeons. Although I have 
had no personal experience with this approach for the removal of adrenal tumors, 
the exposure has seemed completely adequate for this procedure. This inci¬ 
sion in the case of suspected pheocyromocytoma would make perirenal insuffla¬ 
tion entirely unnecessary, and if a tumor should be found the surgeon would 
have the additional comfort of a complete visualization of the opposite side, and 
thus be able to assure himself as to the condition of the adrenal gland on that 
side in case the situation made necessary the removal of the entire adrenal 
on the side where the tumor was located. 

Biskind, Meyer and Beadner (1941) collected 29 operations for the removal of 
pheochromocytoma with 4 operative deaths, and 1 death 30 days later from 
pneumonia. In 12 cases the transperitoneal approach was used. In 8 of these 
cases severe shock was recorded, and 3 patients died as a result of the operation, 
and one, 30 days later from pneumonia. In 4 cases there was no shock at the 
end of operation, but one developed pneumonia subsequently with wound in¬ 
fection, but recovered. 

We were able to find 11 cases, including our own 3 operations, in which the 
lumbar approach was used. In 5 of these no shock occurred at operation, al¬ 
though in one pneumonia subsequently developed. In 2 cases slight shock oc¬ 
curred, and in 4 cases severe shook, but there were no operative deaths. Al¬ 
though this series is too small for any accurate comparison of the operative 
approach, the lack of mortality and the fewer cases of severe shock when the 
lumbar approach ivas used is significant. This might be explained by the more 
adequate exposure of the tumor, especially when the eleventh and twelfth ribs 
are resected, and hence more accurate control of hemorrhage. The frequency 
with which the pleura is injured in the lumbar approach, however, cannot be 
disregarded. One of the great advantages of the transperitoneal approach, 
however, lies in the fact that both of the adrenal glands can be exposed 

CASE REPORTS 

Case 1. M. M. (No. 382786), a 22 year old white female, entered the Johns 
Hopkins Hospital on April 19,1946. She complained of recurrence of ^mptoms 
which had been relieved for a 9 months’ period by an operation performed 4 
years previously at another hospital. Her mother had died with hypertension 
at the age of 28, having experienced symptoms quite sinular to those of which 
the patient complained. M. M.’s past history included diphtheria, scarlet 
fever, ruptured appendix and a dislocated hip, all prior to adolescence. Six 
months before the onset of her present complaints there had been an illness of 
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2 weeks’ duration, with headache and stiff neck, which she was told was polio¬ 
myelitis. There was apparently complete recovery. Menstrual periods had 
always been regular and the flow normal. 

Four years before our observation began, the patient Avas seized suddenly, 
while in bed, with a violent generalized headache which lasted only 10 minutes. 
During the ensuing 3 months similar attacks recurred at approximately biweeldy 
intervals. These episodes were accompanied by blanching and coldness of the 
extremities and Avere folloAved by flushing and a sensation of Avarmth, Avithout 
conspicuous SAveating. Because of these symptoms, she entered a hospital in 
Noav York where an operation Avas performed Avith removal of a pheochromocy- 
toma from the left adrenal region. Studies performed and the procedures carried 
out at that time Avere fully reported by Hyman and Mencher. The authors 
were aAvare that, at operation, the posterior layer of the capsule of the tumor Avas 
left in situ, because it Avas adlierent to the surrounding structures. 

FoUoAving operation the patient had no more attacks for a period of 9 months, 
after which time the attacks recurred and she began to experience “brief periods 
of over-fatigue, complete lassitude, tremors, palpitations and alternate blanches 
and flushes. At first these spells were infrequent, but more recently have been 
daily occurrences. Within the past month I have had several headaches similar 
to those in the preoperative period, together Avith fainting spells and nausea. 
I am tmable to feel completely healthy for even one entire day.” 

At the time of admission the attacks were occurring several times a day. 
They commenced apparently spontaneously, although they Avere especially apt 
to occur Avhen the patient was at stool or lying in bed on her left side, fleralded 
by severe generalized headache, they were clima.\ed by marked blancliing and 
nausea and sometimes vomiting. Occasionally the patient became momentarily 
Amconscious. After about 3 minutes she e.\perienced great warmth, sAveated 
and was left exhausted, the whole episode lasting about 5 minutes. 

Physical examination in a resting state revealed a healthy appearing girl of 
22. The skin Avas Avarm and slightly moist. Pupils were normal, and there Avere 
no visible abnormalities in the fundal vessels. The thyroid Avas diffusely and 
symmetrically enlarged to about twice average size. Neither thrill nor bruit was 
present. Heart rhythm was regular, rate slightly rapid. Although the apical 
impulse was accentuated, there were no evidences of cardiac enlargement. No 
significant murmurs were heard. Blood pressure Avas 120/80. The rest of the 
physical examination was normal. 

During attacks she became markedly pale, especially in the extremities and 
around the mouth. “Goose pimples” might be apparent. An expression of 
great anxiety appeared, and on occasions she vomited. The blood pressure 
reached a maximum oi approximately 200/150, but neither the cardiac nor the 
respiratory rate was much affected. Following the climax, she Avould become 
Adolently flushed, perspire freely and sink e.xhausted to the bed. The blood 
pressure did not return to normal for about 10 minutes. 

On plain x-ray film the outline of the right Iddney was clearly seen, normal in 
size and position; no suspicious shadows in kidney or ureter, contoiu: smooth. 
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No suggestion of soft tissue mass was seen above the kidney. A portion of the 
twelfth and eleventh ribs on the left side had been resected. The outline of 
the kidney was clearly seen, normal in size and position; contour smooth. No 
suspicious shadows were seen in kidney and ureter. Above the kidney, beneath 
the eleventh rib, there was a suggestion of a soft tissue mass, measuring about 
4 by 2 cm. 

The intravenous urogram showed good e.vcretion of dye in both kidneys. In 
the 15 minute film the pelvis of the right kidney was well filled, no dilatation, 
distortion, filling defect or obstruction at the ureteroplevic junction. The calyces 
were clearly defined, cup-shaped and showed no distortion. The pelvis of the 
left Iddney was well filled, no dilatation, distortion, filling defect or obstruction 
at ureteropelvic junction. The calyces were clearly defined, cup-shaped and 
showed no distortion. 

The complete laboratory data and special studies are given in full in Calldns 
and Howard’s report, so that only the significant findings and tests will be 
briefly described here. The cold pressor test produced a rise in blood pressure 
from 125/70 to 140/100 without symptoms. When 0.05 mg. histamine base in 
1 CO normal saline were rapidly injected into the brachial vein, there was a 
momentary flush, and then an almost instantaneous rise in blood pressure from 
140/80 to 200/140. This elevation in blood pressure was associated with a 
reproduction of all the symptoms and signs of the spontaneous attaclrs. The 
test was definitely interpreted as positive. When 0.5 mg. epinephrin were in¬ 
jected subcutaneously, a 20 per cent rise in the systolic pressure occurred, but 
there were no subjective symptoms. 

It was definitely concluded from the above findings that an excess of endocrino- 
logically active chromaffin tissue was present. In the description of the previous 
operation, it was frankly stated that some of the capsule had been left behind at 
the previous operation. It therefore seemed most probable that a recurrent 
tumor was present on the left side, which previousjly had been operated on. 

jMay 10, 1940, operation was carried out under spinal anesthesia and pento- 
thal. The incision was commenced over the tenth rib at the border of the 
erector spinae muscles, carried downward and outward over the eleventh rib, 
about 1 inch above the scar of the previous operation. The eleventh and 
twelfth ribs were freed from the scar tissue and periosteum and resected close to 
their articulation. The incision was then carried through the muscles and scar 
tissue below the pleura, which was clearly visible, carried downward through 
the lumbodorsal fascia and upward, incising the costovertebral ligament and 
downward, avoiding the peritoneum. Gerota’s capsule was opened and the 
kidney, which was sm-rounded by considerable scar tissue, was retracted down¬ 
ward. Above the upper pole of the kidney a soft, vascular tumor measuring 
about 7 by 4 cm. was found. ^ The adrenal was flattened and stretched out 
across the tumor, and seemed intimately associated with its capsule. On de¬ 
livering the tmnor there was a rise of blood pressure to 240; the pulse became 
weak and rapid. A vascular pedicle on the mesial surface of the tumor was 
clamped, transfi.xed and ligated with black silk. It was possible to separate a 
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portion of tlie adrenal from the capsule of the tumor. This was clamped and 
tied, and about two-thirds of the adrenal removed with the tumor. The stump 
of the adrenal was Iransfi.xed with black silk. On e.xploration a small nick in 
the pleura was found, and was closed with fine blade .silk. Tlie wound was 
closed in layers in the usual way, without drainage. 

The patient left the table in poor condit ion, obviously in severe shock. During 
the manipulation of the tumor the blood pressure rose to 240. At the end of 
the operation it had fallen to 140. The pulse was rapid and weak, and a con¬ 
siderable amount of Idood had been lost. 



Fig. 1. Case 1. Chart, showing tyiiicui hypertensive attack before operation (probably 
psychic), operation, anti immediate postoperative course. 


Following operation the blood pressure continued to fall until it reached SO 
systolic. Epinephrin, 0.1 cc, was injected intravcnouslj’-, and a similar dose given 
1 hour later. After this the blood pressure remained stable at lOO/SO (fig. 1). 
A litre of whole blood was also administered after operation. 

The gross specimen consisted of a bi.sected piece of tissue 5 by 4 cm., rougldy 
oval in form and covered by capsule, along one side of which ran a tlfin ridge of 
yellowish tissue, which, on section, appeared to bo a piece of adrenal showing 
cortical and medullary substance (fig, 2). A lai'ge oval tumor was situated at 
one end of the adrenal and seemed to be continuous with the cortex. 
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Microscopic section consisted of a piece of tissue at one end of which there was 
adrenal tissue composed of cortex and medulla, normal in appearance (fig. 3,A). 
The cortical cells themselves contained a great deal of lipoid. Attached to this 
was a piece of tissue which was composed of large cells Avith vesicular nuclei, 
arranged in an acinar pattern. Their nuclei were generally of the same size and 
shape. The cells contained a great deal of brownish pigment. There Avas very 



l4'?80-35gm.- 



Fig. 2. Casell. A, Tumor removed at first operation. B, Tumor bisected. Above and 
attached to lower pole can be seen cross section of portion of adrenal gland, which is grossly 
normal in appearance. 

little mitosis or pyknosis present. The tumor Avas encapsulated by a thickened 
fibrous capsule Avhich shoAved many infiltrations of cells resembling lymphocytes 
(fig. 3, B). Diagnosis: Pheochromocytoma. 

On the day after operation signs of left pneumothorax and nrediastinal em¬ 
physema A\ ere apparent. Cj'^anosis and respiratory difficulty AA'hich accompanied 
these complications were controlled by administration of oxygen. The respira- 
tory problems disappeared after the third day. At this time phlebitis of the 
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Fig. 3. Case 1 First opciation. A, Low power photomicrograpli, showing typical 
pheochromocytoma with fibrous capsule, which shows no invasion of tumor tissue. .Vbove 
capsule can be seen normal aclienal cortical tissue. Ti, First operation. High power photo¬ 
micrograph, showing typical pheochromocytoma with well defined hbious capsule. Theie 
is no invasion of tumor tissue in capsule. C, Second operation. Lower power photomicro¬ 
graph, showing tj'pical pheochromocytoma wdth well defined fibious capsule. There is no 
invasion of tumor cells in capsule. D, Second operation. High power photomicrograph, 
showing high lipid content of tumor cells with vacuolation and numerous fat droplets 

On the tenth postoperative (la3'' the patient commented that she felt “woozy” 
when she lay on her left side. Since this position had evoked attacks before 
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operation, blood pressure measurements were recorded with the patient in the 
left lateral decubitus. Upon assumption of this position, the blood pressure fell 
from 130/90 to 90/00, but 90 seconds later the patient exclaimed; “Here it 
comes!” The blood pressure rose precipitously to 240/170; and the patient 
complained of nausea and headache, weeping pitifully because she was having 
another attack after a second supposedly successful operation. As the blood 
pressure reached its peak 2 minutes after the attack began, there developed 
flush and profuse sweat and the pulse rate rose to 120, remaining elevated for 
several hours after the pressure had returned to normal. 

Spontaneous attacks of this sort continued to occur when the patient lay on 
her left side, and sometimes when she assumed the upright position. Intra¬ 
venous histamine test was repeated (this time using only 0.0125 mg. histamine 
base), and a typical attack resulted, the blood pressure rising to 210/130. Im¬ 
mediately prior to this test the blood sugar was 118 mg. per cent and the serum 
phosphorus 4 mg. per cent. Because of the continuing attacks and the positive 
histamine test, the conclusion was reached that tliere existed another pheochro- 
mocytoma. 

The patient was discharged June 1, 1946 and returned on September 23. 
Meanwhile the attacks had occcurred less frequently but more severely than be¬ 
fore. 

The physical e.xamination showed the same findings as the first admission, 
A spontaneous attack was observed 2 days after admission, the blood pressure 
rising to 220/135. From the clinical picture with recurrent attacks of paro.xys- 
mal hypertension and a definitely positive histamine test, it was decided that 
endocrmologically active chromaffin tissue was still present. As the tumor had 
been completely removed from the left side witliout injury to its capsule, it 
seemed scarcely conceivable that a recurrence could have taken place in this 
time, especially also in view of the fact that the histamine test was positvo 10 
days after operation. It was therefore decided that the tumor must lie in tlie 
right adrenal area. 

A plain .x-ray film showed the outline of the right kidney clearly. It was 
normal in size and position. The contour was smooth. No suspicious shadows 
were seen in the Iddney or ureter. There was notliing to suggest a soft tissue 
shadow above the kidney. The outline of the left kidney was fairly well seen. 
It was normal in size and position, and the contour smooth. No suspicious 
shadows were noted in the kidney or ureter, and there w.as no evidence of soft 
tissue shadow above the kidney. The twelfth and eloventli ribs had been re¬ 
sected. A mild scoliosis was present, but the bones were normal. 

An intravenous urogram showed excellent e.\cretion of dye from both kidneys 
(fig. 4). The pelvis of the right Iddney was well filled; no dilatation, distortion 
filling defect or obstruction at the uretcropelvic junction; calyces cup-shaped and 
normal. The pelvis of the left kidney was well filled; no dilatation, distortion 
filling defect or obstruction in kidney or at ureteropelvic junction. 

On September 28, 1946, under ether anesthesia with pentothal induction 
an mcsion was made at the level of the tenth rib, and carried down below the 
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anterior superior spine. The periosteum over both the twelfth arid eleventh 
rib was mobilized, and the ribs resected close to their articulations. Gerota’s 
fascia was then opened, and a normal kidney found. Above the kidney, in the 
region of the adrenal, a soft mass measuring about 8 by G cm. was e.xposed, 
wliich was freely movable. A small tear which occurred in the pleura was closed 
with sillv. The tumor was then delivered into the wound. During this manipu¬ 
lation the pressure rose to 2G0/120. The adrenal gland was found compressed 
and tliinned out, and intimately associated with the capsule. However, it was 
possible to separate about one-third of the gland from the capsule, and this was 



Fig. 4. Case 1. Intravenous urogram taken previous to second operation. Pelvis and 
calyces of each kidney arc well filled, clearly defined, and there is no distortion. Contour 
of right kidney clearly seen, and no suggestion of soft tissue sliadow can be seen above 
kidney. On left side, twelfth and eleventh ribs have been resected, and upper pole of 
kidney is not clearly outlined, probably because of postoperative reaction. 

clamped and transfi.\ed, leaving intact the blood supply. The tumor was then 
delivered, but the capsule was ruptured, and some tissue was e.xtruded. This 
was imm ediately swabbed out of the wound. Some vessels coming into the 
upper medial aspect were clamped and tied, and another blood supply posteriorly 
was similarly controlled. The tumor then, with its blood supply controlled,, 
and about two-thirds of the adrenal gland attached to its capsule, was removed. 
The wound was then carefully sponged out to remove any tumor tissue which 
had extruded from the tear in the capsule, then washed out with ether. The 
Avound was closed in layers with silk. 
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The patient left the table in good condition. During manipulation of the 
tumor the pressure rose to 240/120, but at the end of operation was stabilized at 
140 (fig. 5). A transfusion was given during the operation. During the subse¬ 
quent 4 hours after operation the blood pressure fell to 85/50. Epinephrine 
chloride, G mg., was administered during the first 5 hour's and maintained the 
blood pressure at a normal level. 

Pathological examination; The specimen consisted of an irregular mass of 



Fig. 5. Case 1. Second operation. Chart of immediate preoperative, operative and 
postoperative course, showing typical hypertensive erisis occurring just before onset of 
operation (probably psychic). 


tissue measuring about 8 by 10 cm. which was encapsulated, and a piece of 
adrenal tissue was apparently associated with the capsule. On section the 
compressed adrenal tissue looked normal. Section of the tumor itself showed 
a characteristic brownish apperance. (The tumor was sent to the laboratory 
for biological assay, so no illustration is available.) 

On microscopic section a smaU piece of normal appearing adi-enal was present, 
the medulla of which was continuous with the tumor growth which had a rather 
wild appearance with undifferentiated cells. Many large cells were present 
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anterior superior spine. The periosteum over both the twelfth and eleventh 
rib was mobilized, and the ribs resected close to their articulations. Gerota’s 
fascia was then opened, and a normal kidney found. Above the kidney, in the 
region of the adrenal, a soft mass measuring about 8 by 0 cm. was exposed, 
which was freely movable. A small tear which occurred in the pleura was closed 
with siUc. The tumor was then delivered into the wound. During tliis manipu¬ 
lation the pressure rose to 200/120. Tlic adrenal gland was found compressed 
and thinned out, and intimately associated with the capsule. However, it was 
possible to separate about one-third of the gland from the capsule, and tliis was 



Fig. 4. Case 1. Intravenous urogram taken previous to second operation. Pelvis and 
calyces of each kidney are well filled, clearly delined, and there is no distortion. Contour 
of right kidney clearly seen, and no suggestion of soft tissue shadow can be seen above 
kidney. On left side, twelfth and eleventh ribs have been resected, and upper pole of 
kidney is not clearly outlined, probably because of postoperative reaction. 

clamped and transfixed, leaving intact the blood supply. The tumor was then 
delivered, but the capsule was ruptured, and some tissue was extruded. This 
was immediately swabbed out of the wound. Some vessels coming into the 
upper medial aspect were clamped and tied, and another blood supply posteriorly 
was similarly controlled. The tumor then, tvith its blood supply controlled,, 
and about two-thirds of the adrenal gland attached to its capsule, was removed. 
The wound was then carefully sponged out to remove any tumor tissue which 
had extruded from the tear in the capsule, then washed out with ether. The 
wound was closed in layers with silk. 
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The patient was free of attacks for approximately 9 months after the opera¬ 
tion. She had suffered with them ever since with the exception of complete 
freedom during her first pregnancy 7 years before the present admission. Dur¬ 
ing her second pregnancy 4 years before the present admission, however, the 
attacks were so severe that at the eighth month labor was induced; and a healthy 
child was delivered manually. The patient was told at that time that her blood 
pressure was “over 200, and there was albumin in the urine.” 

During the year prior to her admission to this hospital the attacks were more 
frequent and severe. She was also troubled by almost continuous sweating and 
“wave-like feelings of hot and cold.” Her symptoms assumed two distinct pat¬ 
terns, sometimes one merging into the other, but more often occurring separately. 
In type 1 there w'ere “headache, blanching of the skin, pounding of the heart, 
goose pimples and a sensation of hair standing on end.” Such attacks were 
quite regularly induced by exertion and lasted only a few minutes. In type 2 
she experienced a feeling of weight in the chest, pain in the episternal notch and 
down the left arm. Attacks of this sort might last throughout an entire day. 
Menses were quite regular and normal, and there had been no recent change in 
weight. 

Physical examination revealed a hyperkinetic woman who appeared in good 
health. Nutrition was normal, and there was no abnormal pigmentation. 
Examination of the optic fundi revealed narrowing of the fundal arteries and 
slight nicking of the veins at the crossings. There was no papilledema, and no 
exudates or hemorrhages were seen. The thyroid tissue beneath the scar was 
normal to palpation, and there were neither eye signs of Graves’ disease nor 
tremor. There was no lymph node enlargement. The lungs were clear. The 
heart was overactive but not enlarged; sounds were vigorous, and there was 
present a rough systolic murmur, loudest at the apex, interpreted as of organic, 
probably rheumatic, origin. The right kidney was enlarged, readily palpable 
and not tender. The liver was at the costal margin; the spleen was not felt. 
Reflexes and peripheral pulses were normal. When the patient was examined 
while symptom free (except for the almost constant sweating), the blood pres¬ 
sure was highly variable, ranging from 120/80 to 250/140. The cardiac rhythm 
showed frequent curious changes of which the patient was quite imaware, seem¬ 
ingly unrelated to the blood pressure fluctuations. The rate might be found as 
low as 50 per minute, with abrupt changes to 140 to 150 per minute, and might 
be either regular or irregular. 

Dming attacks the following observations were made: Skin pallid and 
drenched, dyspnea with respiratory rate up to 50 per minute, extreme weakness 
and mental confusion, much like a patient coming out of an anesthetic. The 
blood pressure was as high as 280/160, but it should be noted that in such spon¬ 
taneous attacks the blood pressure was always falling by the time the observer 
reached the patient, and it may well have reached higher levels. 

The patient was discharged from the hospital after only 4 days, because her 
child became ill. She returned on September 30,1946 with symptoms unchanged 
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and physical findings identical. On both admissions she ran a slightly elevated 
evening temperature (100 to lOO-d" per rectum) before operation. 

The laboratoi-y data and special studies have been completely described by 
Calldns and Howard, and only positive findings will be recorded here. The 
phenolsulphonphthaleln test showed a definite diminution of 15 per cent in the 
fiist 15 minutes and a total of 55 per cent in 2 horns. 

On plain x-ray the outline of the right kidney vas fahly well seen, slightly 
laiger than noimal, slightly lower in position, contour smooth. The outline of 
the left Iddney was not seen. 



Fig 7. Case 2. Intravenous urogiam. Fclvis of right kidney well filled, slightly 
dilated. Calvcca arc clearly defined, cup shaped and noi mal, but upper calyvhas been dis¬ 
placed caudally. Contour of kidney is not clearly seen, but above it a soft mass is ap- 
paicntly present. There is no function on left side. 

The 5 minute intiavenous uiogram showed good function on the right side; 
none on the left. The 15 minute film showed the right Iddney well filled, mode¬ 
rately dilated, no distortion, filling defect or obstruction at the uretoropelvic 
junctuie. The calyces were a little larger than normal, but retaining noimal 
cupping. The upper calyx seemed pushed in a downwaid direction. Above the 
kidney could be seen what might be interpreted as a lai ge, soft tissue mass (fig. 7). 

In the cold pressor test the blood pressure rose from 135/90 to lGO/105. 
When 0.05 mg. histamine base was injected in 10 cc saline, an immediate flush 
ocemred, with fall of blood pressuie from 140/100 to 95/80. Witliin a minute 
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the blood pressure hud risen to 300/90. The skin was pule, respirations were 
90 and pulse 150 per minute. The patient’s symptoms were the same as during 
a severe spontaneous attack. Bending, lateral (Ic-xion and jumping produced 
no change in symptoms or blood pressure. Strenuous exercise produced a 
severe attack but not the curious electrocardiographic pattern, as described by 
Calkins and Howard. 



Fig. S. Case 2. Chart, showing extreme .shock when tumor ami portion of adrenal gland 
were removed. Slow recovery from shock by transfusion of whole blood. 

From the above findings it seemed evident that an excess ot physiologically 
active chromaffin tissue was still present. As the tumor with the entire left 
adrenal gland had been removed from the left side, it was decided that the right 
side should be explored. It must be remembered that the entire adrenal had 
been removed from the left side so that the operation was undertaken with 
considerable trepidation, as of cour.se, it was urgently necessary to preserve as 
much adrenal as possible. 

Ether was administered with vinethenc induction. The incision was com¬ 
menced over the tenth rib and continued parallel with the sacrospinalis muscle 
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and then outward above the anterior-superior spine. The twelfth and eleventlr 
tibs were e.\posed, stripped of their periosteum and resected close to their ar¬ 
ticulation. The lumbo-dorsal fascia was opened downward and upward, in¬ 
cluding the costovertebral ligament. MOren Gerota’s fascia was opened a large 
but otherwise normal appearing kidney was e.xposed. Above the kidney could 
be felt a very large tumor about the size of a grapefruit. This was well en¬ 
capsulated and gradually separated from the surrounding structures. As in 
case 1, the adrenal was found spread out over the lower and medial portion of 
the tumor and intimately attached to the capsule. The upper and medial 



Fig 9 Case 2 Gross specimen. At upper border of tumor on right side can be seen 
some adrenal tissue, normal in appearance, that uas incorporated in capsule of tumor. 

portion of the adrenal, however, apparently about one-third, was uninvolved and 
could be separated from the capsule of the tumor, and was clamped as close to 
the capsule as possible, divided, and the stump of the adrenal, with the blood 
supply intact, was preserved. The capsule in the upper portion of the tumor was 
ruptured, and some tumor tissue e.\trudcd. This was wiped out, and the tumor 
removed by clamping the remaining vascular attachments. Two small tears 
which occurred in the pleura were closed immediately with medium silk. Wien 
the tumor was removed all bleeding had been satisfactorily controlled. The 
wound was then washed out with alcohol, followed by ether and salt solution. 

A rather large tear wa.s then found in the diaphragm wliich was closed with 
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inten-uplea ami medium >i!k. 'I'he mu.M'les uere ele.ed in laye.vs and 

a lemu.-e drain placcil clown above tin' Iddney. The patient wa.s .-everdv 
rihoeked. The iml^e at one lime wa.s unol.tainahle, the blood pie.N.mc being at 
limes very low. A tran.'.fu^io^ and adrenalin were given. The jiaiient was 
put m the Trendelenluag po.dlion. 't’he pul.^e .Meadiiy improveil, and the 



FiCi. 10. Ciusc 2. -I, Low i) 0 \ver photuinicrogruph, i.ho\\ iiig t-dgo of tumor, and above it 
normal adrenal eortical ti.- 5 »ue. There is little or no capsule between tumor and adremi 
tissue. li, lliftb power jjbotomierograph of tumor tissue, showing same characteristics a 
noted in ca.se 1. 


sj'stolic pre.s.sure was 90 when she wa.s taken btiek to the ward. A considerabl 
amount of blood had been lost (fig. 8). 

The po.stoperative course was .stormy, the fever reaching 105 on the secon 
night, and at this time a pneumothorax was evident, which wtis tapped. T1 
patient was dyspneic and cyanotic for several da3's, but after the fourth day In 
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The preoperative diagnostic procedures and the postoperative follow-ups are 
shown in figure 11, after the chart prepared by Calkins and Howard. 

A letter from the patient 4 weeks after operation (February 6, 1947) stated: 
“Anything resembling previous attacks has completely disappeared. The blood 
pressure is 120/80. Absolutely no sweating, and I am quite strong. My 
circulation does not appear to be normal however. My han^ blanch from the 
palms to the fingers, and at times the tip of my nose is usually cold.” These 
symptoms of Reynaud’s disease had been present since the age of 18, and had not 
been materirdly altered by her first operation. 

The patient has recently been through a normal pregnancy, and gave birth 
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to a normal child. Letter (January S, 1948): "This pregnancy has been most 
uneventful, hly pressure remains at 115/80 or less. Everything has been very 
satisfactory.” 

SU.^L^LVRy 

Two unusual cases of bilateral phcochromocytomata in blood relations are 
reported in full. In case 1 a phcocliromocytoma had been removed 4 years 
previously‘at operation elsewhere, but owing to technical difficulties, it was 
necessary to leave behind a portion of the capsule. A recurrent tumor apparently 
developed from this portion of the capsule, and was successfully removed by 
operation. The hypertensive crises, however, still persisted, with a positive 
histamine test 4 months later. A second pheochromocytoma was e-x-posed at 
operation on the opposite side and successfully removed. 

The patient’s maternal aunt had been operated on elsewhere 9 years pre¬ 
viously, and a pheochromocytoma, the entire adrenal and the left iddney re¬ 
moved. She was relieved of symptoms for 9 months, but the hypertensive crises 
recurred. A diagnosis of pheochromocytoma on the opposite side was made, and 
at operation a large tumor was exposed and successfully removed. 

The diagnostic value of the histamine test has been emphasized. 

The technical difficulties at operation are discussed, and the suggestion 
advanced that the exposure of both adrenal areas might be more satisfactorily 
carried out through an upper transverse abdominal incision. The advantages 
of such an approach are obvious, providing sufficient e.x'posure can be obtained 
to remove a tumor if one should be encountered. 

This report is intended in no sense to be a complete follow-up, but case 1 
has now been well for 17 months, has had no further hypertensive crises, and the 
histamine test is negative, so that as of to date it might be safely concluded that 
no further excess of physiologically active chromaffin tissue is present. 

Case 2 reports that she has been well in every respect, and has had no return 
of hypertensive crises for a period of 16 months. The histamine test has not been 
repeated in this case, but the patient has recently been through a normal preg¬ 
nancy ■noth delivery of a normal child, and reports that her blood pressure has 
never been above 115 systolic and 80 diastolic. 

I wish to express my appreciation to Drs. Evan Calkins and John Eager 
Howard of the Department of Medicine for their courtesy in making available 
the complete clinical records of these patients. 
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SOMATIC PAIN DUE TO FIBROLIPOMATOUS NODULES, SIMULAT¬ 
ING URETERO-RENAL DISEASE: A PRELIMINARY REPORT* 

LOUIS M. ORR AND (by invitation) FRED MATHERS, and THOMAS C. BUTT 
The diagnosis of many disease processes is based upon a careful analysis of the 
associated°pain. This is particularly true in urological diseases. We have for so 
long been impressed with the reference of visceral pain to the external derma¬ 
tomes of the body, or along the course of cutaneous nerves, that we seldom 
think of somatic pain as being of etiolo^cal significance imtil all studies of the 
suspected viscera fail to reveal a cause for the pain. This is no doubt due to our 
being conditioned by long years of thinking of visceral referred pain to the 
neglect of an understanding of somatic pain. Most investigational work in the 
past has been in relation to pain referred from viscera and the neurological path¬ 
ways have been carefully charted. _ 

It is the purpose of this discussion to present a not uncommon mechamsm for 
the production of symptoms simulating disease of the urinary tract which is not 
generally known and frequently overlooked as illustrated in the cases to be 

^"^sirThomas Lewis, in discussing pain of visceral disease, states that Mac¬ 
kenzie’s concept of referred pain was best explained by the fact that viscera are 
tissues which have no true positional sense or detmled respresentation in the cor¬ 
tex. His hypothesis can be briefly stated in this manner: The impulses from the 
visceral structure on reaching the sensorium are interpreted as pain and the pain 
is referred to the cutaneous segment or dermatome in default of sharper localiza¬ 
tion In this paper we are dealing only with the D-12, L-1 and L-2 dermatomes. 
Lewis further states that there is no reason and no gain in distinguishing in any 
fundamental way between nerves conveying pain from deep somatic structures or 
from sensitive visceral structure. Physiologically and antonfically, pain fibers 
supplying the two types of tissues are alike and the fact that those from somatic 
structures at first use the channel of the spinal nerve and that those from the 
visceral structures at first use the channel of the anatomical sympathetic system 
before entering the posterior roots is really immaterial. The innervation of the 
kidney and ureter has been described by Kuntz and will not be reviewed. 

The British investigators, Copeman and Ackerman, dissected the backs of 14 
cadavers during World War II in an effort to determine the legitimacy of com¬ 
plaint in soldiers who presented characteristic symptoms of myositis or fibrositis 
of the lower back. A constant and definite finding were deposits of fibrofatty 
tissue which occurred beneath the superficial fascia in well defined areas, even in 
grossly wasted bodies in which most of the body fat elsewhere had disappeared. 
They termed this consistent localization of fat “the basic fat pattern.” It was 
noticed that the fascia was not of uniform thickness and in certain places there 
were actual deficiencies present through which small lobules of fat were seen to 

r Read at annual meeting, American Urological Association, BuSaio, N. Y., June 30, 
1317. 
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herniate. It was likewise found that the cutaneous branches of the lumbar 
nerves, accompanied by blood vessels, pierce this fascia through definite fora¬ 
mina after leaving the muscle. Not infrequently were lobules of fat seen 
partially herniated into these foramina. 

In an examination of 65 soldiers presenting symptoms of lumbar fibrositis, 
Copeman and Ackerman found well defined, painful nodules along the lower 
borders of the erector spinae muscles and the crests of the ilia. These points of 
tenderness they designated as “trigger points." The location of these trigger 
points followed a constant grouping which they designated as a “pain pattern.” 
This pain pattern of the back and gluteal region corresponded in anatomical 
relationship to the “basic fat pattern” of the same region. They found the 
nodules to contain fatty and fibrous tissue to which they gave the term “fibro- 
sitic.” They further stated that because of the exigencies of warfare no special 
stains for nerve fibers were made. 

Mathers and Butt have since located fibrolipomatous nodules at numerous 
points in the cervical and dorsal re^ons along the borders of and over the surface 
of the erector spinae muscles. From their studies, to be published at a later 
date, they question the herniation of fat lobules through nerve foramina and 
believe that painful fat nodules represent a local pathologic process in the normal 
layer of body fat which lies over the muscles of the back when the local dis¬ 
turbance is such as to cause pressure upon one or more of the cutaneous nerves. 

Whereas Copeman and Ackerman were concerned with the pathology and 
etiology of true myositis and fibrositis of the back, our further studies have 
revealed these nodules as being a source of pain and an etiological factor in the 
production of s 3 anptoms simulating true ureteral and renal disease. Because of 
the histology of these nodules (fig. 1) we have elected the term “fibrolipomatous” 
rather than “fibrositic” as being more descriptive of the nodule. 

These nodules (fig. 2) are palpable to the examining finger and pressure will 
produce the pain complained of and oftentimes stimulate distant referred pain 
such as that arising from disease within a viscus. Local injection of novocaine 
directly into the nodule will elimmate the pain to the complete satisfaction of the 
patient. Surgical removal of the nodule has resulted in permanent relief of pain, 
both local and referred. 

In that we are here concerned only \sdth a discussion of those sources of somatic 
pain simulating ureterorenal disease, we must be confined necessarily to kritating 
foci affecting the twelfth dorsal and/or the fii’st and second lumbar dermatomes. 
It must be kept in mind that these nodules represent only one type of irritant 
w'hich may produce somatic pain which simulates ureterorenal disease. The 
report of the case by Wills and Atsatt in which ureteral spasm was relieved by 
correction of the irritating focus about the spinal articulation of the first lumbar 
vertebra illustrates another cause of somatic pain. 

Ussher, in 1933, described the original concept of viscerospinal syndrome (fig. 
3). His concept was that points of irritation (cutaneous, muscular, articular) 
are primarily stimulating postganglionic fibers supplying a viscus resulting in 
spasm of smooth muscle which in turn reflects itself as disturbance in normal 



SOlUTIC pain dot to PIBBOLIPOltATOUS NODULES 


1063 


physiology q£ the involved organ. This is a reversal of the old concept that 
irritative processes in viscera produce reflex spasm of striated muscles winch 
receive innervation from the same level of the spinal cord. In 19-10, he pre¬ 
sented a large series of cases in wliich smooth muscle spasm was a basic pathologic 
disturbance which was fundamentally due to irritations of posterior branches of 



PtG 1. Hratologrcal structure of a hbrolipomatous nodule- a, Nerve liber; Ir, connective 
tissue; c, fatty tissue. 
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Fig. 2 Diagraniatic sketch of a fibrolipomatous nodule 

cvitaneous nerves because of articular disturbances. This concept has not 
received general recognition. 

This brings up the question: Can actual disturbance in kidney physiology such 
as the secretion of urine be produced by these nodules, and cun the function of 
the ureter and bladder as regards motility or smooth muscle spasm be distui'bed? 

Two of our cases presented frequency of urination which were relieved by 
removing the nodules, and one was also relieved of bouts of uretei-al spasm which 
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were of such intensity to warrant ci'^stoscopic examination on three occasions 
with fniitless elTort. Future work is required to prove or disprove the hypotliesis 
which is, as yet, based purely on clinical observation. The difficulties of such 
proof are obvious because instrumentation of the urinary tract is in itself produc¬ 
tive of physiological changes. It is planned to investigate this in the future. 

We know that spasm of the loin muscles can be produced by stimulating the 
liealthj' ureter or renal pelvis, as shown b}' Ockerblad and Carlsun and sub.stanti- 
ated by McLellan and Goodell, and that the spasm persists long after the stimulus 

SUGGESTED FOCI OF‘SPINAL IRRITABILITY* 

(^Cutdneous (^Muscu/or (^Articular 



Fig. 3. Showing chief components of viscerospinal syndrome. A fibrolipomatous nodule 
is depicted as a focus of irritability in addition to ^■1, B, and C. Fiom these foci afTerent 
impulses are carried to the cord bj' dorsal nerve roots. Synaptic connections arc shown 
relaying impulses through ventral roots to viscus by way of viscero-efferont sympathetic 
network. (Ussher) 

is withdrawn. It is not too fanciful to expect visceral changes when these 
muscles are thrown into spasm by somatic impulses. 

The cases to be presented represent our original observations of causes of renal 
and ureteral pain originating in somatic stiuctures in the form of fibrolipomatous 
nodules in patients who were studied repeatedly with negative pathological 
findings by the usual procedures employed in the diagnosis of urinary tract 
pathology. 

Case Reports 

Case 1. J. M. S., a man aged 25, stated that in January 1945, while in the 
armed forces, he had a sudden, moderately severe pain in the right costovertebral 
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region radiating to the genitalia. He was told that red blood cells were found in 
the urine. Studies in a military hospital with oystoscopic examination and 
retrograde pyelograms did not disclose any cause for the symptoms. Similar 
episodes later occurred and urological investigations were performed on tivo 
other occasions with normal findings. He continued to have an almost constant 
pain in the right costovertebral angle. Since discharge from the service, this pain 
has become exaggerated whenever he attempted to drive a tractor or truck and 
has been relieved only by complete rest. 

Physical e.xamination revealed a slight pitting edema of the left ankle as a 
residuum of phlebitis which had occurred in 1941 and a palpable, tender nodule at 
the lateral edge of the right erector spinae muscles at the level of the twelfth 
dorsal vertebra. Pressure on this nodule produced pain with radiation to the 



Fig. 4. Pain distribution in case 2 (shaded area) 

anterior abdomen and right groin. He stated that this pain was ^identical with 
the previous pain for which he had been cystoscoped three times since 1945. 
Injection of novocaine into the nodule produced complete temporary relief of 
symptoms. Permanent relief of pain was secured by surgical removal. Fre¬ 
quency of urination, which had been of minor importance, was relieved. 

Case 2. Mrs. L. R., aged 38, had had pain in the left kidney region for the past 
7 years. The pain was described as dull and constant, originating in the region 
of the left kidney and extending over the area as shown in figure 4. 

During the initial attack of pain 7 years ago, the presumptive diagnosis of 
renal calculus was made. Oystoscopic examination at that time was reported 
negative, and she was told the stone had probably passed. Subsequent to this 
attack, she continued to have the sensation simulating renal colic. Cystoscopy 
on 4 different occasions, with complete urographic studies, were reported nega- 
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tive. Since the date of the first attack of pain, the patient had undergone an 
appendectomy and right oophorectomy without relief of symptoms. 

The patient was first seen by one of us (F. M.) in February 1947. A painful, 
palpable nodule was found at the level of the second lumbar vertebra, cm. to 
the left of the midline. One cc of novocaine was injected and the patient ex¬ 
perienced completed relief. As she e.xpressed it: “My kidney stone is gone.” 

Three weeks after the initial injection, the pain returned and she was advised 
to liave the nodule excised. On March 20, 1947, the mass was e.xcised. The 
following day the patient was free of pain. Examination a short time ago re¬ 
vealed that she still has complete relief of pain. 

Case 8. Mrs. D. L., aged 36, had pain in the right kidney region. The patient 
stated that 14 years ago, while riding horseback, she had a sudden twist as the 
horse stumbled which was followed by pain similar to that complained of at 
present. This pain was described as a dull, aching pain which extends from the 
right costovertebral angle to the right lower quadrant of the abdomen. There 
was no complaint of dysuria, frequency, or hematuria. The pain was more 
severe when sitting,-and was not relieved by heat, although gentle massage at 
times gave partial relief. Mild sedation was frequently required. She had been 
cystoscoped repeatedly, and in 1941 underwent a right nephropexy. Other than 
ptosis of the right kidney wliich was successfully repaired, the urological e.xamina- 
tions were repeatedly negative. During the past 7 years, the patient had been 
carefully followed by urologists, orthopedists, gynecologists, and general practi¬ 
tioners, Three pregnancies have been successfully completed, 17 years, 4 
years, and 8 months ago. During the past 6 months, the pain in the right kidney 
region had continued unabated. Careful e.xamination had revealed no cause for 
this pain until a nodule was found in the region of Ii-2, 4 cm. to the right of the 
midline. Pressure over this site reproduced the pain which the patient has 
complained of and injection of novocaine into the site of the palpable tumor mass 
produced complete relief for 5 years. 

The patient was recently admitted to the hospital and a fibrolipomatous tumor 
was removed with repair of a small fascial hernia. Up to the present, the patient 
has had complete relief of pain which had been endured for 14 years. 

Case 4. C. G., aged 27, was referred by an urologist for investigation of a 
possible painful nodule in the left lumbar region. He complained of pain in the 
left testicle. On March 29,1947, the patient stated that he had a pain in his left 
testicle, associated with frequency of urination, which radiated from the testicle 
to the left lumbar region. The pain was dull and aching in type and would seem 
to go through the left side of the abdomen from the testicle to the region of the 
left kidney (fig. 5). The patient stated that at times the pain had seemed colicky 
in nature, although usually it was a constant “toothache” type of pain. Prior to 
this attack, excellent health had been enjoyed and no pain similar to the present 
had been experienced. In 1942, the right testicle was removed because of 
cryptorchidism. 

Examination was negative other than absence of the right testicle and a tender 
area in the left side of the back 5 cm. from the midline between L-1 and 2. 
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Pressure over this point produced pain which was referred to the left testicle. 
Complete urological examination was negative for pathological changes. At no 
time did the patient have any tenderness on palpation of the testicle or spermatic 
cord. 

Preliminary injection of novocaine relieved the pain completely. On May 30, 
1947, the nodule was excised. When last seen the patient stated that the pain in 
the left testicle and back had been completely relieved. 

Case 6. Mrs. B. P., aged 34, had had pain in right side of the back for 12 
years. The patient stated that the pain extended from the right costovertebral 
angle and to the right lower quadrant. Five years ago, an appendectomy was 
performed for the relief of this pain without benefit. Four years later, a lapa¬ 



rotomy for adhesions resulted in no benefit. During the interval between these 
operations urological studies had been negative. In 1947, the pain had become 
constant and more severe upon fatigue but on admission the pain had become so 
severe that she was unable to carry on her household duties. PoUmving the 
second operation, an orthopedic surgeon made the diagnosis of arthritis and 
neuritis and she had received treatment in the form of physiotherapy, sedatioa 
estrogens, etc., without relief. Urolo^cal axaminations had not revealed a cause 
for the pain. In Z947, the patient became “desperate” and underwent a thor¬ 
ough e.xamination in a well-recognized clinic. Nothing was found to account for 
the pain. Upon return home, urological studies were again carried out with 
normal findings. A gynecologist later stated that she had a “tipped womb.” 
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Physical examination revealed a very tender localized area in the region of L-2, 
3 cm. to the right of the midline; nothing else was found after a careful examina¬ 
tion. Urinalysis and complete blood count were normal. It was felt that the 
pain complex could be accounted for by the localized area of tenderness. Due to 
excessive fat in the region of the paiirful area it was impossible to definitely pal¬ 
pate a nodule. However, following the injection of 3 cc of 1 per cent novocaine 
on 2 occasions at weeldy intervals, there was complete relief of pain for 48 hours. 
Subsequently, an e.xploration of the back revealed a fibrolipomatous nodule 
which w'as excised. This mass was exceptionally large, measuring approxi¬ 
mately 3 by 2 by 5 cm. The operation was followed by complete relief of pain up 
to the present time. 


SUMiLARY AND CONCLUSIONS 

We have for so long been conditioned in our thinkiDg of visceral pain being 
referred to the external dermatomes of the body that we have become neglectful 
in our understanding of somatic structures as being the site of pain impulses 
which can simulate visceral disease. The original concept of the viscerospinal 
syndrome as presented by Ussher in 1933, now a recognized entity, pictured the 
reversal of the process in which impulses originated within the viscus and thence 
being referred to the skeletal structures. The British investigators, Copeman 
and Ackerman, in dissectmg cadavers in search of an anatomical cause for the 
presence of ‘‘fibrositic nodules” or ‘^myalgic spots” in the bacics of soldiers com¬ 
plaining of myositis and fibrositis, described the “basic fat pattern” of the back. 
The fat pattern corresponded to the “pain pattern” formulated after a study of 
the backs of 65 unselected cases with myositis. 

Our additional studies have located nodules in those body dermatomes of the 
twelfth dorsal and first and second lumbar vertebrae. Clinical investigation of 
nodules in these locations have revealed them to represent a somatic cause for 
pain which simulated ureteral and renal disease, after a careful search of the 
urinary tract had revealed no evidence of disease. Because of the histologic 
structure of the nodules, we have elected the term “fibrolipomatous” rather than 
“fibrositic” as given by Copeman and Ackerman. Nerve fibers have also been 
demonstrated in the nodules which were not previously described. Although it 
is not within the limits of this paper to discuss possible alterations in renal 
physiology by somatic irritation, it does not seem too fanciful to expect visceral 
changes as a result of somatic impulses. Consideration of such possibilities offers 
a definite challenge to further investigation. 

Except in the very obese patient the nodules are usually quite easily palpable 
and are painful to pressure. Oftentimes pressure will reproduce distant referred 
pain. Under local anesthesia pinching of the exposed nodule will cause radiation 
of pain to the ureter, kidney or testicle, depending upon the segmental location 
of the nodule. 

In aU patients who present pain which simulates ureterorenal disease, and in 
whom no evidence of urological pathology to account for the pain can be found, a 
careful examination of the back may result in finding a somatic cause for the pain 
in the form of a fibrolipomatous nodule. 
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Several case records of patients have been presented who complained of renal 
and ureteral pain without evidence of urological pathology after repeated investi¬ 
gations in whom fibroh'pomatous nodules are found at the level of D-12, L-l,and 
L-2 vertebrae. Removal of the nodules resulted in complete relief of pain up to 
the time of this report. 

311 American Bldg., Orlando, Fla. 
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DISCUSSION 


Dr. STiiNTORD W. MulholIuVND (Philadelphia, Pa,): Dr. Orr’s paper would 
seem to give us a little different slant on ourselves. The urologist is often quite 
“smug” and feels his is a very exact specialty. “If no pathology is demon¬ 
strable in the minary tract, there is none.” Dr, Orr has demonstrated to us 
we must not stop looking and examining even when pyelograms are normal. 

The explanation of referred pain suggested by Sir Thomas Lewis is fascinating 
and logical. Pain impulses come from a viscus through the sympathetic afferent 
fibers or from somatic areas through the dorsal nerve roots. After reaching 
the cord they may spread to the gray matter. Here they can disturb pain 
tracts reaching the cerebrum from the same or close segments of the cord. 
This means the localization for padn in the cerebrum is not clear cut, otherwse 
they could be identified more accurately. Apparently a general rather than a 
detailed segmental localization is present. The efferent impulses travel through 
the same trunks but may be switched either way, to viscus or to skeletal struc¬ 
tures. We have come to think of loin pain as renal pain and costovertebral 
tenderness as meaning kidney disease. 

I believe one of the most thought provoking ideas in this paper is, just what 
pathological changes might occur in the urinary tract as a result of these fibro¬ 
lipomatous structures? We often see many strictures of the ureter, kinks and 
redundancy, the cause of which are not evident. No doubt a urological examina¬ 
tion is incomplete until we have assured ourselves that lesions such as described 
by Dr. Orr have not been the cause of demonstrated abnormalities. 

In 1921 Lange and Schade in discussing the occurrence of firm, painful nodules 
in muscles, introduced the term “myogelosis”. Since the histological examina¬ 
tion of the nodules has been essentially negative, their exact nature appears 
speculative. They do not disappear under deep general anesthesia; hence it is 
probable they are not pmely local spasms in muscle but the results of organic 
changes of a coUoido-chemical natme. Other observers have found fibroblastic 
proliferation as would be expected in any local disturbance persisting for a 
prolonged period of time. 

The industrial surgeon is well aware of these possibilities and mechanisms of 
referred pain. Slobe states: “The primary zone of local infiltration in a injured 
muscle with its altered local metabolism and relative ischemia, stimulates 
sensitive nerve fibers giving rise to pain, tenderness and perhaps muscular 
spasm and by acting as a ‘trigger zone' frequently causes pain referred to dis¬ 
tant areas.” 

The physician treating occupational diseases Imows the un-natural use of 
certain groups of muscles, incorrect attitudes (due to the requirements of the 
job, faulty equipment or developmental or habitual defects of posture) usually 
leads in time to evidence of local reaction in muscles. Women in industry, 
unaccustomed to manual work, are rather prone to experience muscular sore¬ 
ness from constant use of a part. Referred pain becomes a later problem. Use 
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of a part is physiologic, overuse is patholopo. Chronic strain leads to muscular 
fatigue and local accumulation of waste products in the muscles. This sets the 
stage for painful fibrous sheaths or nodules with resultant referred pain just as 
described by Dr. Orr. 

Much confusion to the patient and travel from doctor to doctor are caused by 
the tenderness noted in the area of referred pain. The physician concludes er¬ 
roneously that the patholopcal condition is located there. The therapy is 
directed to the peripheral area with no effect. Many urological operations 
have been done uselessly because of such unexplainable distress due to referred 
pain. This is because we are accustomed to think only in pain patterns. 

I think this paper has been exceptionally worth while and has left us with a 
great deal of food for thought. 

Dn. John K. Ohmond (Detroit, Mich.): I should like to ask Dr. Orr a question. 
Among his cases, in which the pyelograms were normal, were there any in which 
pain was produced by distension of the pelvis? 

Db. Louis M. Orb (Orlando, Fla.): In the normal pyelogram. Dr. Ormond, we 
did find that in each instance by distension of the pelvis we could produce pain 
very much as they did when they localized pain in relation to true pelvic disease, 
not ureteral disease. 



BILATERAL URETERAL OBSTRUCTION DUE TO ENYELOP- 
IVIENT AND COAIPRESSION BY AN INFLAMMATORY 
RETROPERITONEAL PROCESS 

JOHN K. ORMOND 

From the Henry Ford Hoaptial, Detroit, Michigan 

The follo\Ying 2 cases I deem worthy of presentation to you because not only 
are they unique in my experience but I have so far been unable to find any similar 
eases in the literature. 

The first case is that of a Greek male whose age was 45 when first seen by us 
in June 1942. His complaints were substernal pains radiating down the inner 
surfaces of both arms; low backache of -4 months duration, radiating down both 
thighs but especially the left; and loss of 10 pounds in weight in the previous 5 
months. 

There was nothing of special interest in his family and past histories except 
that his father had died of Bright’s disease and his mother was hypertensive. 

General physical examination showed as follows: Weight 139-V pounds. 
Ocular reflexes normal. Tonsils small. Teeth in good repair. No general 
lymph gland enlargement. Lungs and heart clear to auscultation and percus¬ 
sion. Blood pressure 138/100. No hernia. No abdominal masses or tender¬ 
ness. No costovertebral tenderness. No abnormalities of bones and joints. 
Deep reflexes normally obtained. Prostate not unusual. There was a small 
right hydrocele. 

Urine: specific gravity 1.033, no albumin, sugar, or red blood cells, but a few 
pus cells. Hemoglobin 10.8 gm. per 100 cc. Red blood count 4,320,000, 
leukocytes 5,800. Wassermann negative. 

A complete gastro-intestinal e.xamination disclosed no organic lesion. 

An orthopedic consultation was obtained becaused of the backache radiating 
to the thighs; x-rays showed slight lipping of the tenth and eleventh dorsal 
vertebrae; the spinal motions were normal; the right leg was a bit shorter than 
the left and a lift was placed under the right heel. He was put oh treatment 
for angina pectoris. 

A few days after the completion of this series of examinations he was admitted 
to the hospital because of sudden, unheralded and complete anuria of 4 days 
duration. He was vomiting and his nonprotein nitrogen of the blood was 110 
mg. per cent. The next day cystoscopy was done. The bladder was normal 
and the catheters passed easily up the ureters, meeting no appreciable obstruc¬ 
tion and resulting in immediate hydronephrotic drip of clear mine from both 
pelves. The catheters were left in place and in the first 24 hours the right 
drained 2000 cc and the left 1000 cc. Pyelograms showed an almost normal 
right kidney pelvis, the left showing some irregularities suggestive of pyone¬ 
phrosis. When the catheters were withdrawn there was again complete anuria, 

1 Read at annual meeting, American Association of Genito-Urinary Surgeons, Absecon, 
N. J., June 6,1947. 
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and they had to be lemseited Tiansfusions weie attempted, but caused caidiac 
pam and it was deemed best not to lepeat the attempt m spite of marked sec- 
ondaiy anemia A few days latei a right ncphi ostomy was done No obstiuc 
tioii of the uppei uietei was noted and the coite\ seemed only a little thmnei 
than noimal The nonpiotein nitrogen became noimal On one occasion 
uime appealed in the bladdei but theieafter none appealed, so left nephiostomy 
was peiformed at the end of 2 weeks, and the coite\ of the left kidney found to 
be faiily well pieserved ■Vt this time he was veiy anemic, the hemoglobin 
leadmg bemg 7 6 g pei 100 cc 

The renal function lapidly improved, but not until the meters were dilated 
with bulbs 8 on right and 10 on left on two occasions was the ureteral flow le- 
estabhshed 

The patient was sent home voiding noimally, and with both nephrostomy 
wounds closed On October 23, 1942, tluee months after the onset of anuiia, 
his urme contained pus and maiked secondai-y anemia peisisted Duung the 
ne\t 3 yeais he leported foi observation and ticatment at niegulai mteivals 
At fiist the nephrostomy wounds leopencd occasionally, but they remained 
closed aftei Itlarch 1943, fir e months aftei his dischaige fiom the hospital His 
uime lemamed infected in spite of the use of sulfa dnigs, his anemia impioved 
at fiist, but after a few months relapsed He continued tieatment foi angmi 
peotoiis, and almost eveiy time he lepoited to the clinic his uieteis weie dilated 
rvith bougies with bulbs 8 oi 10, which passed with ease Ills couise was giadu- 
ally downhill, the anemia peisistmg, the lumaiy infection peisistmg, and the 
lenal function diminishing 

In Januaiy 1945 he was admitted to the hospital foi penicillin tieatment 
The unno was cloudy with pus, the nonpiotem mtiogen was 82 mg pei cent, 
his blood piessuie rras 175/90 Cultuies at vaiious times duimg the course of 
his illness had showed staphylococcus, hemolytic stieptococcus, and B aerogenes, 
and the infection had not yielded to the sulfa dings Duimg this admission he 
was given 100,000 units of pcmcilhn pei day foi 3 days, but without effect on 
the ui maiy infection 

Si\ months latei lus hemoglobin showed 7 5 g pei 100 cc blood, so he was 
given tiansfusions, this time with no leaction and his hemoglobin lose to 10 3 
The phenolsulphonphthalein output registcied zeio m 2 houis In Octobei 
1945 catheteis weie easily lun up to the Kidney pelvis, the mine cent lined pus 
and the mdigo cai-mme did not appeal m 14 minutes He was again admitted 
foi tiansfusions since the hemoglobin had gone back to 7 gm 
In Hebiaiai-y 194G he was admitted in uremia and with advanced anemia and 
died Autopsy showed a fibious letiopeiitoncai mass coveiing the promomtoiy 
of the sacnim and extending up to the kidney The ureteis, which were stuic- 
tiirally noimal md showed no stiictures, lan thiough the lateial maigiiis of this 
moss, and were enveloped and compiessed by it, but not invaded The kidneys 
rreic completelj^ destioyed by infection and back piessme I quote fiom the 
autopsy lopoit 

Ihe letropeiitoneal tissues smioundmg the aoiti and extending fiom the 



JOHN' K. ORMOND 


kidneys to below the sacral promonitory show almost complete replacement 
with a dense, greyish-white fibrous coimcctive tissue mat. This tissue is 2 cm. 
in thiclmcss at its thickest point and extends out to and including the ureters. 
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Fig. 1. Ca.se 1. Sections from autopsy specimen of retroperitoneal tissue 

The ureters, aorta and vena cava all traverse this dense mass of fibrous tissue 
which is sufficient to nearly occlude the lumina of the ureters. 

"Sections of this dense fibrous mass (figs. 1 and 2) reveal that it is composed 
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entirely of extremely dense bundles of collagen. This tissue is poorly nucleated, 
but the cells, where seen, are of typical fibrous connective tissue type. This 
fibrous connective tissue surrounds without invading the large vessels, lymph 
nodes, nerves and ureters. 

“Sections at the edge of this area of fibrosis reveal a rather sharp demarca¬ 
tion, but absolutely no evidence of encapsulation. The cells composing this 
area of fibrosis are all extremely small and show no evidence of malignancy. 
In one portion the fibrous tissue is invading the surrounding skeletal muscle, 
which shows, as previously surrounded muscle is e.xamined, a gradual atrophy 
and disappearance. This fibrous tissue has no sign of malignant characteristics 
and has rather the appearance of a keloid,” 

The second case is that of a man whose age was 43 when he first came under 



Fig. 2. Case 1. Section from autopsy specimen of retroperitoneal tissue 


urological oiiscrvation in .fanuary 194G. Previous to this he had been under 
observation by various divisions of the Henry Ford Hospital over a period of 
about 22 years, so his past history was well knomi to us. He was never robust, 
was aiwaj's under par, and showed a mild secondary anemia over several years. 

In 1921 cholecystectomy and appendectomy were perfonned. Following 
this he had a wound infection that cleared up in 3 months. 

Between 1924 and 1943 he received attention at various times for upper 
respiratory infections, furuncles in various regions, hypothyroidism, arrd hi 
1941 an attack of bacillaiy dysentery. As this period is reviewed the impression 
id gained that he was a man rather umisually subject to infections. At no time 
in this period did tire urine show any abnormality and the blood Wassermann 
te&t was negative. 

In 1943 he first complained of lumbo-sacral backache and late in 1945 the 
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back pain became severe. X-raj's showed calcification of the intervertebral 
disc between the eleventh and twelfth thoracic vertebrae and a number of calci- 
lied gland.s in the right lower abdominal cpiadrant. There was one large dental 
abscess. 

In .January 1940 the back pain iticreased. Xeurological examination gave 
normal findings, so his back was strapped, but with no relief. At this time he 
Wits seen in urological consultation because of the backaciie associated witii 
ache in the testicles. The urine was clear, of normal specific gravitj'', and routine 
examination of the genito-urinary tract gave no indications for more extensive 
examinations. In February the back pains became so severe a.s to require 
Demerol for its relief. At this time the blood showed hemoglobin 11 grams per 
100 cc, red cells 3,800,000, leukocytes 8,250; urine, specific gravity 1.032, no 
albumin or sugar, and no red blood cells or pus cells. An x-ray of the urinaiy 
tract showed no abnormality. His pain increased, being worse at night- Bar¬ 
ium enema and chest x-rays showed nothing abnormal. 

A pantopaque myelogram showed some suggestion of a ])re.'^sure defect in the 
region of the third lumbar disc and also in the region of the lumbo-sacral 
articulation. So on Fel)ruaiy 15, 1940 a bilateral laminectomy between the 
third, fourth, and fifth lumbar vertebrae was done. Some extradural adhesions t o 
the lumbar nerves were freed and the presence of some varicosities noted. 

It was noted on March 19 that there were no urinaiy or gastro-intestinal symp¬ 
toms; that the back symptoms were largelj' relieved, but that there was pallor, 
astheitia and no gain in weight. The prostate wa.s again examined but it 
showed nothing suspicious. On March 25 there was sudden complete urinary 
suppression, without au 3 ' pain. 

Plysicai examination showed no general or local lymph gland enlargement; 
the thj'roid was not enlarged; heart and lungs were clear to auscultation and 
percussion; blood pressure 138/100; no abdominal tenderness or masse.s; no 
abnonnality noted so far as bones or joints were concerned except the recent 
operation on the back; deep reflexes were normally obtained. The Wassermann 
test had alwa 3 's been negative. Catheterization showed no urine in the bladder. 
C 3 ’stoscop 3 ’’ was done and catheters passed up both ureters, finding urine in 
both pelves. Pyelograms were unsatisfactory, but some dilatation of the pelvis 
on the left was noted. The catheters were left in place and dripped continu- 
ousD for some hours. Next da 3 ' the 3 ' became plugged and were withdrawn. 
The one on the right was re-introduced all the way to the pelvis, but that on the 
left would pass only part way, although urine dropped from it freely. With 
these catheters in place the nonprotein nitrogen fell in 3 da 3 ’’s from 73 rag. per 
cent to 24 mg. per cent. When the catheters were withdrawn no urine reached 
the bladder and it was necessaiy to re-introduce them. 

Because of his anemia and of the puzzling character of his course in the past, 
it was suspected that the ureters might be involved in some malignant process, 
and the decision was made to explore the abdomen. 

On April 4, 194(5 a right para-median lower abdominal incision was made. 
The peritoneal surfaces were smooth, the kidneys felt normal, the liver was not 
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enlaigetl and no nodules Mere felt on its surface Tlio gallbladdei had been 
pieviously lemo^ed and theie were numeious adhesions ui this region A 
letioperitoiieal flat mass luth indistinct lateial maigms iias felt coveimg the 
piomonitoiy of the sacuim A bit of this ivas lemoved foi biopsy and frozen 
section showed it to be uiflamraatoiy in natmc I quote from the pathological 
repoit 

“Sections of the letiopeiitoiieal tissue leveal alteinatiiig aieas of dense, 
fibious, comiective tissue and fat (fig 3) Thioiigliout the entiie sections e\- 
imined is a diffuse infiltiation of small, lound and Maiideiuig cells, occasional 
eosinophils and polymoiphonucleai leukocytes In some instances the lym¬ 
phatic cells aie collected into small follicles Consideiable fibioblastic activity 



IS seen but no abscesses aie piesent and theie is no e\ idenco of a specific etiology 
Theie is no microscopic evidence of a neoplastic piocess ” 

The uieteis iveie located below this mass, tiaced up, and found to pass thioiigh 
this tissue neai its lateial maigms Both uieteis iieie dissected entiiely fiee 
fiom this enveloping tissue and seemed cntiiely iioimal They' vieie left fiee 
in the abdominal cavity', no attempt being made to covei them with pen 
toneum The abdominal wound was closed with diainage because of oozing 
The uieteial catheters weie lemoved m the next 2 days Wound healing and 
convalescence were uneventful and theie his been fiee and iioinial uiination 
evei since He was given deep \ lay theiapy directed at the mflammatoiy 
mass described abov e, and his health has impi ov ed i eniai kably He is no longei 
anemic, has put on weight, is working legulaily and feels the best he has felt 
111 several years We have followed his kidney condition by' means of the 
pheiiolsulphonphthalem test and excietoiy' uiogiaphy The pliciiolsulphon- 
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phthalcin output has been uonnal and his la&t urognim showctl no oviilcnce of 
ureteral obslrueliou. 

On May 13, 19-17 a cystoseopic examination was done. The bladder seemed 
evei-ywhere normal. Indigo carmine appeared from the left ureteral orihee in 
3 minutes and from the right a few seconds later. A catheter was easily pa.sscd 
up the left ureter, but it could not be engaged in the right ureteral orifice. 

On May 19, 19-17 a phenolsulphonphthalein test showed GO per cent in the 
first hour and urinalysis showed as follows: specific gravity 1.02-1, no albumin or 
sugar, no pus cells, occasional red blood cell. 

DISCUSSION' 

Here are reported two instances of ureteral compression due to envelopment 
by a retroperitoneal, non-malignant mass. In both instances there was sudden, 
complete anuria. In both (here was a preceding period of reduced health, un¬ 
explained anemia, and backache. In neither had there been any preceding 
urinaiy disturbance. The microscopic appearance of the retroperitoneal tissue 
in the 2 cases shows some similarity or relationship between them. In the 
second case the tissue is obviousli' inflammatory in origin and fairly recent or 
acute. In the other it coidd well be in the nature of scar, or the result of past 
inflammations. In other words, it is conceivable that the tissue from the first 
case represents a later stage of a process of which the tissue of the second case 
represents an earlier stage and this would be in accord with the different periods 
during which each was observed. 

We were much puzzled by the course of events in the first case. We could 
not detect any ureteral strictures. Ureteral catheterization was always easy, 
yet there was pelvic retention of urine, and persistent and increasing pyelone¬ 
phritis, and renal deterioration. 

As I look back on it, it seems that we were rather stupid not to recognize 
that there was ureteral obstruction of extra-ureteral origin and that we should 
have explored the abdomen. It seems likely that had we done so and freed the 
ureters as we did in the second case, the result would have been veiy different. 

It seems highly probable that the backache in both instances was due to the 
inflammatory retroperitoneal activity, and it seems possible that the reference 
of that ache, in one case to the thighs and in the other to the testes, was due to 
irritation of the ureters as they became involved in this enveloping and compress¬ 
ing tissue. 

We have no theories to offer as to the genesis or development of these inflam¬ 
matory masses or processes. It is possible that they have something to do with 
the lymph glands of this region, but there is in neither case any histoiy of pre¬ 
ceding infection of the genitalia, legs, urinaiy tract, or of any evidence of divertic¬ 
ulitis of the bowel. The possibility of brucellosis has been suggested. This 
could not be proved now and was not suspected at the time. I do not know 
whether this is a new observation or not. It is certainly new to me and to our 
pathological department but it is entirely beyond the bounds of possibility that 
there have been only two instances of this condition. 
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Since the process is not invasive it would probably make its presence known 
as it developed and spread only by the result of compression of the neighboring 
structures as they became enveloped by it. Of these structures the ureters 
would be most apt to give unmistakable evidence of their compression. 

Both these patients had severe backache, which may be attributable to this 
inflammatory process, but obscure backaches are common and rarely demand 
radical or emergency treatment, while complete obstruction of the ureters 
urgently demands attention. 

In a thorough review of the urological literature I have not found similar 
cases reported. If I have overlooked any reports or if any of you have seen 
such cases, I shall be much interested to learn of them. 



ECTOPIC INSERTION OF THE URETER AS A CAUSE OF URINARY 
DRIBBLING; COMPLETE CURE BY HEMINEPHRECTOMY 

FEDOR L. SENGER, JOHN J. BOTTONE and WILLLUI F. ITTNER 
From the Department of Urology, Long Island College Hospital, Brooklyn, N. F. 

Ectopic insertion of the ureter is encountered only occasionally, oven on a 
busy urological service. When it produces a chain of symptoms such as is about 
to be described, complete cure can be effected in an almost dramatic fashion. 
Our purpose is to focus attention on the existence of this anomaly to facilitate 
prompt recognition of cases similar to this one. When this condition is recog¬ 
nized, the treatment is evident and the results of proper surgery restore these 
patients from hves of embarrassment and seclusion to their proper places as use¬ 
ful, unself-conscious members of society. 

C.\SE REPOUT 

A 6^- year old white schoolgirl was admitted to the urological service of the 
Long Island College Hospital on November 19,19-lG. According to her mother, 
since birth the child had continually dribbled urine, both during the day and 
during the night. In addition to the fact that the child was always wet, the 
mother stated that the patient voided at normal intervals and was apparently 
in complete control of urination. 

Several physicians treated her for enuresis, with no result. She continued to 
be wet night and day and also continued to void apparently normally. Her life 
at home became regulated on the basis that her ailment was hopeless. The furni¬ 
ture in the house was covered with rubber pads. She, herself, continued to wear 
diapers at an age when she was beginning to attend school. Her life at school 
was rather miserable because of the inconsiderate attitude and the remarks of 
the other children, with the result that she became self-conscious and avoided 
attending school. She was considered to be neurotic and a psychiatric problem, 
and her family had begun to beUeve that all that could be done on their part to 
meet the problem was to appreciate the fact that it existed and that they and the 
child must become reconciled to it. They decided to consult a pediatrician, in a 
last effort to determine if anything could be done for the child. This physician 
was the first to recognize that a complete urological survey was indicated and, 
accordingly, referred the case to the urological service. 

Preliminary cystoscopy and retrograde pyelogram done prior to admission 
seemed to be normal (fig. 1, A). However, because of the classical history of 
dribbling and apparently normal bladder function, an ectopic ureteral orifice was 
strongly suspected. On the day of admission, an intravenous pyelogram was 
done which made the diagnosis (fig. 1, B). The report of this pyelogram was as 
follows: “Normally functioning Iddneys. On the right side there is an anoma¬ 
lous arrangement with two pelves. The superior pelvis shows considerable hy¬ 
dronephrosis. Only the ureter leading from the lower pole is visualized. The 
ureter from the upper pelvis is not seen.” 

1080 
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Cystoscopy was repeated on November 21,1916, and diligent seaicb was made 
for ectopic orifices. Cntheteis were inserted into each noinial orifice and intia- 
venous indigo carmine was admmisteied. A blue discoloration was seen about 
the vagina, but no point of origin of the dye was definitely visualized. 

Physical examination was negative in all respects other than as described. 
Urinalysis was negative e.xcept for occasional pus cells in the voided specimen. 
Blood chemistry was normal. 

Operation (November 25, 1946); The usual nght loin incision was made and 
thedddney was exposed. A single Icidncy was found, which appealed noimal 
e.xcept at the upper pole which appeared slightly wider than normal and flattened 
at its apex. A dilated thickened ureter was found leading from the upper pole 
which had the appearance of being chronically infected. It was traced distally 
as far as possible and the thickening and dilatation were present for the entire 



Fig. 1. .(l.Preoperativo retrograde pyulogram B,Preoperative iutravonous pyeiogram. 
Note double kidney pelvis on light C, Postoperative intravenous pyeiogram. Compare 
with B. 

length that was e.xposed. A ureter that appealed normal in all respects was 
found leading from the remainder of the kidney. 

Separate blood supplies were seen entering the kidney, one to the upper portion 
and one to the lower. Since the upper portion of the ludnej' and the upper ureter 
were the ones consideied to be abnormal, the blood supply to the upper portion 
was clamped. Immediate cyanosis of the upper pole was noted and a definite 
line of demarcation was noted at the junction of the upper and middle thirds of 
the Iddney. Using this line of demarcation as a guide, the upper pole was e.xcised 
as a wedge shaped piece of tissue The thickened meter was clamped, cut and 
tied as far distally as was accessible. The blood supply was tied in the usual 
manner. Minimal bleeding followed the excision of the upper poition of the 
kidney. The raw suiface was covered with O.xycel and the kidney wound 
was sutured ivith atiaumatic mattiess sutuics, using pieces of fat anchoied be¬ 
tween the sutures and the kidney surface. The wound was closed with drainage 

Bivo horns postoperatively, the patient voided. There was no eiddence of 
dribbling at that time and theie has been none since. The postoperative course 
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was uneventful from the surgical standpoint. Tlie drain was removed on the 
third postoperative day and all sutures were out by the eighth postoperative day. 
Convalescence was prolonged slightly by the dcvek)i)meut of an upper respiratory 
infection on the ninth postoperative day. This subsided without complication. 
An intravenous pyelogram showed normally functioning kidneys and no evidence 
of the anomaly which existed prior to operation (see fig. 1, C). 

The jiathologist’s report on the portion of kidney excised was that there was 
nothing abnormal histologically. I'he ureter, however, was dilated and its walls 
were markedl}'^ thickened. Diagnosis was made of chronic ureteritis. 

From the time of operation until the present tlate, the patient has had no fur¬ 
ther complaint of dribbling. Her mental outlook, her attitude toward school, 
her associations with other children, have improved considerably and she is now 
a normal individual. 



REPORT OF TWO CASES OF CARCINOMA OF THE URETER, 
DISCUSSION or THE PATHOGENESIS OF URINilRY 
TRACT TUMORS 

THOMAS GUALTIERI JAMES J HAADS and ABR/VHAM D SEGAL 

The cluHoal aspeota of ureteral neoplasms have been adequately covered in the 
lecent oontabutions to the literature by Higgms, Fooid and Feriier, Cook and 
Counsellei, W W Scott, Jaffee and MendiUo, Counseller, Cook and Seefeld, 
Lazarus and IMaiks, and otlieis The subject has been reviewed in a most 
thoiough fashion, individual cases have been analyzed and appraised, and the 
notable achievement of bringmg about an awareness on the pait of the smgeon as 
to the not too mfrequent ocouiience of these giowths has been attamed An 
mklmg into the piogiess made in the past half centuiy may be had when one notes 
that Van Buren and Keyes m then tevtbook on Genito Urmaiy Diseases iviitten 
in 1874, devoted less than 1 page to diseases of the uretei and ne find absolutely 
no mention of uieteial tumois In contiast, Lowsley and Ivinvm set aside 5 full 
pages in then textbook foi a discussion of ureteral tumois alone 
Two cases of carcinoma of the uretei which piesented themselves ui recent 
years at the Coney Island Hospital are presented, and ui addition an attempt ivill 
be made to crystallize the essential knowledge at hand auent the subject of the 
pathogenesis of uiinaiy tiact epithehal tumors Certain peisonal convictions 
and pieferenccs are offered for consideration and appiaisal of north 
In addition to oui 2 cases there are 3 otheis m the cuiient hteiature, one each 
by Barney, Schulz and Castleman, Ibanez, and de la Pena and de la Pena 
These 5 cases, added to the 191 reviewed by Counsellei, Cook and Seefeld, brmg 
the total number of lepoited oases of carcinoma of the uretei to 190 

CASE REPORTS 

Case I I W , a white male 00 yeais of age, was admitted December 7, 1939 
to the Coney Island Hospital with a history of loss of 15 pounds in weight and 
pain in the left lowei abdomen foi a period of 5 weeks He had a suprapubic 
prostatectomy 1 year previously following an episode of acute uimaiy letention, 
and benign hypertiophy of the prostate was leported Physical examination 
revealed a large mass m the left loin which extended anteriorly and almost filled 
the left side of the abdomen 

Urine showed 2+ albumm, 40 to 50 leucocytes and 8 to 10 eiythiooytes pei 
high powei field Uiine culture showed Fiiedlandeis bacillus 
A plain X lay showed the light kidney normal and a large mass in the left kid¬ 
ney legion Iiitiaveiious pyelogiam showed a noimal functionmg right kidney 
and no dye in the left side On cystoscopic examination cathoteis of different 
sizes could not be passed beyond 15 cm on the left side Wliile changing cathe- 
teis a cast of muco puiulent material and sanguineous debris was dislodged 
Dye injected into a catlietei within the uretei at this level revealed a collection 
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of opaque solution in the kidney region, apparently in a large irregular cavity. 
The ureter was widened and incompletely tilled. There appeared to be numerous 
small filling defects in the dilated lower extremitj' of the ureter (fig. 1). 

The diagnosis was 1) perinephric abscess, 2) pyonephrosis left, secondary to 
carcinoma of ureter. 

Operation (December 11, 1939): Under local anesthesia an incision 4 inches 
long was made in the left costovertebral region and about 2 liters of foul smelling, 
thick, purulent material was evacuated. Two Penrose drains were inserted and 
the cavity was packed with iodoform gauze, which was gradually removed. 



Fig. 1. Note irregular mass of dye in left renal cavity. Left lower ureter, stipple effect 
of incomplete filling. 

The patient’s general condition improved. In view of his age it was decided 
to do a nephrectomy and ureterectomy in 2 stages. 

Operation (January 31, 1940): The .scar in the left loin was excised and the 
incision lengthened anteriorly 4 inches, exposing a moderately enlarged kichtey 
with nodular areas wliich were fnmly adherent to peritoneum. The ureter was 
markedly redundant and thickened to about 5 times normal size. It was also 
nodular in consistency throughout its entire length. It was excised as low as 
possible (at the midureter) and tied otT with a chromic No. 2 suture following 
cauterization at line of severance. The end of the suture was allowed to extrude 
through the lower end of the wound. A Penrose drain was threaded over the 
retained lower portion of the ureter and end of the drain allowed to come out 
through lower end of incision. The pedicle was clamped and the kidney excised 
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in the usual manner. Closure was in layers mtli cliromio for muscle and fascia, 
interrupted black silk for skin. 

Convalescence was slow and -1 weeks later the secondary operation was per¬ 
formed. An incision 5 inches long was made in the left lower abdomen, extend¬ 
ing from the suprapubic area towards the anterior superior spine. This was 
deepened tlu-ough the muscles to the peritoneum which was retracted, exposing 
the remainder of the muter still encased in the Pemuse drain. Fm ther dissection 
presented the left bladder wall from the dome to the ureterovesical junction. 
The ureter was e.\-cised ivith a conical cuff 5 cm. in diameter of vesical tissue 
around the ureteral orifice. The bladder was closed with interrupted chromic 
sutm-es. A Pezzar catheter was inserted through a stab wound in the dome of 
the bladder and closed -with a purse-string suture. Penrose drams were inserted 
behind the bladder and in the space of Retzius. The drains were removed on the 
tenth day and the suprapubic tube on the twelfth day. The patient then began 
voiding spontaneously. Both the suprapubic and neplrrectomy wounds were 
well healed at the time of discharge from the hospital on April 14, 1940. 

Pathological report (Dr. H. Fink): “Kidney and upper ureter: specimen con¬ 
sists of left kidney, measuring 15 by 8 by 7 cm. and portion of attached ureter, 
weighing 335 gm. The attached portion of ureter is 10 cm. in length. There is 
a considerable amount of perhenal fat. On section the pelvis and major calyces 
are enormously dilated, containing a dirty bronm purulent material. The pelvis 
is markedly dilated and there is noted at the m-eteropelvic region a fungating 
papillary mass which appears to have its origin in the attached portion of ureter 
which contained the srune type of groivth (fig. 2). 

“Microscopic sections from pelviureteral and ureteral masses show a papillary 
growth of irregularly cuboidal and polygonal cells with large vesicular nuclei and 
enormous nucleoli. Tluoughout there are mitotic figmus. The stalk is thin, 
vascularized and in some areas shows invasion. At one point there is a central 
blood vessel which shows invasion of the adventitia but the inner coats are 
intact.” 

“Sections of the kidney proper show in several areas, numerous needlelike 
spaces sm'rounded by an enormous number of foreign body giant cells. In ad¬ 
dition there are large vacuolated cells with small nuclei. -In the peripheral zone 
there are remnants of urinary tubules and numerous completely hyalinized 
glomeruli. Diagnosis: Papillary carcinoma of the ureter; pyoneplu’osis; xan¬ 
thomatosis of the kidney with foreign body reaction. 

“Lower ureter and portion of bladder: Specimen consists of a portion of ureter 
measuring 15 cm. in length and 1.5 cm. in diameter. Beginning at the proximal 
end, and extending for a distance of 7 cm., the mucosa is rough, raised, and nodu¬ 
lar with numerous areas of hemorrhage and ulcerations. The circumference of 
this area is 2.2 cm. There is moderate thickening of the wall which measures 3 
mm. m thickness. Distal to this region the mucosa is pearly gray in color and 
smooth.” (See fig. 3.) "iMicroscopic sections show irregular areas of ulceration 
and necrosis of ureteral mucosa. In some areas this is replaced by a pyogenic 
membrane with innumerable polymorphonuclear leukocytes and newly formed 
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pushed ccphalad well into the left lumbar gutter. The bladder defeat was closed 
with continuous No. 1 chromic suture and a drain placed in the retrovesical space. 
The cystostomy wound was treated and closed in the usual manner. 

The patient was turned on his right side and a left loin incision was made. 
.•Vfter entering the fascia of Gcrota the twelfth rib was dislocated in order to 
facilitate the mobilization of the kidney. The upper ureter was identified and 
freed domi to the pelvic brim. It was now possible to draw the entire ureter and 
mass along with its Penrose drain covering out through the loin incision. A rapid 
nephrectomy followed. Two Penrose drains were inserted and closure was 
carried out in the usual way. The patient was returned to the ward in good con¬ 
dition. Convalescence was not unusual except for a low grade temperature for a 
period of 3 weeks. This subsided with antibiotic therapy. All packings and 



Fig. 4. Hj-dronephrosis; dilated and rcdiuidaiit ureter. Lower ureter sliows irregular 
filling defect with inverted meniscus at abrupt cessation of continuity of dye. 

drains were removed in 1 week and all sutures were out by the tenth postoperative 
day. The suprapubic tube was withdrawn on the twenty-farst day and all 
woimds were healed in 1 month. The patient wa.s tbscharged February 14, 194G. 

Pathological report (Dr. I. Rudolph): “The specimen weighs 150 gm. and 
consists of kidney wnth attached total ureter and a portion of bladder attached to 
the ureter. The kidney measures 18.5 cm. in length by 7.5 cm. by 5 cm. The 
capsule strips with ease leaving a smooth cortical surface. 

“On section the cortex is of average width and is clearly demarcated from the 
medullary portion. The pelvis is dilated to 4.5 cm. in width and there is a 
marked increase of pelvic fat. 

“The attached ureter measures 32 cm. in length, is dilated and measures 2.5 
cm. in circumference. In the distal portion of the ureter, 2 cm. from its attach- 
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ment to the bladder, there is a bulbous dilatation measuiing 4 5 cm in ciioum- 
feience On section of the ureter, the lumen is patent throughout up to the point 
of the bulbous dilatation, heie attached to the nail of the meter, is a mass meas¬ 
uring 3 25 cm m length and 1 cm m diametei This mass almost completely 
occludes the lumen of the ureter It is giayish bioira in color, soft m consistency 
On section it shon s iiumeious hemorrhagic areas diffusely distributed throughout 
The attached portion of the bladder measures 3 cm in diameter (fig 5) “Micio- 



Fig 5 Kidney ureter and cuff of bladder Hemorrhagic neoplasm 4 cm above uretero 
vesical junction IIj droiiephrosis not so marked as pyelogram would suggest 

scopic sections from the iiietei show marked celluHr activity The cells show 
papillary aiiangement The stalks are thin There is marked cellular lufil- 
tiation The muclei show evidence of mitotic divisions and there is moderate 
hypeiohiomatism of nuclear material Other areas show hemorrhagic degener¬ 
ation Theie are a few blood vessels piesent which aie intensely engorged 
There is a round cell infiltration of the interstitial tissue and a moderate peii- 
vasoulai round cell cuffing piesent (fig G) 

“ludney presents diffuse changes The glomerular tufts show some fibrosis 
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and hyalinization. The tubules show widespread dilTuse, cloudy s^veHing and in 
some areas a desquamation of the epitiielimn. The interstitium shows some 
areas with roimd cells and numerous poljmiorphonuclear leukocytes. The blood 
vessels show diffuse hyperplastic sclerosis, some being moderately engorged. 

“Sections from the pelvis of the kidnej'- present a diffuse inflammatory process 
with some round cells; nmnerous polymorphonuclear leukocytes and an occa¬ 
sional plasma cell. Occasionally there is noted a follicular collection of small 
round cells. 

“Sections of bladder w^all sliow a dilYuse round cell infiltration with nmnerous 
polymorphonuclear leukocytes. No evidence of malignant infiltration is noted. 
Diagnosis: Papillaiy carcinoma of the ureter; chronic pyelonephritis; and hydro¬ 
nephrosis. 

The patient was followed for 1 year anti at no time was there any sign or s^-mp- 
tom of recurrence. Cystoscopy 0 months postoperative revealed a normal 
bladder. 



Fig. 6. Showing papillary as well ns solid type of cytoarehiteeture 


Nine months postoperative the patient suffered an attack of coronary throm¬ 
bosis and tvas bedridden for 3 weelvs. At this time x-ray and blood studies tvere 
normal. 

He died suddenly following a second coronary attack 1 year after his original 
hospital admission. Unfortunately, an autopsy was not obtained. 


PATHOGENESIS 

Ureteral epithelial tumors are histologically and clinically akin to those arising 
from the mucosa of the kidney pelvis and bladder. /U1 these tumors exhibit a 
similar behavior pattern ivhich is characterized by two outstanding features: a 
marked tendency to “recurrence” and a propensity to multiplicitjL Actually, 
as we sliall see fm-ther on, these two features are manifestations of one property 
i.e. a simultaneous or consecutive multiplicity. Whatever individual differences 
are encountered are more apparent than real and may be accounted for on a basis 
of anatomical structural characteristics at the three levels in the urinary tract. 
For example, a neoplasm of the kidney pelvis is very apt to invade the nearby 
renal vein; a ureteral tumor \vill metastasize comparatively early because of the 
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thin wall of the ureter and its rich blood supply. The simultaneous involvement 
by neoplastic growth of kidney pelvis, ureter and bladder has given rise to a good 
deal of speculation among numerous observers so that in time three hypotheses 
have emerged: 1) implantation by surface extension (Albarran and Imbert, 
Cabot and Allen, etc.); 2) extension by lymphatics (Kimball and Ferriss, Saltz- 
stein and Beaver, etc.); 3) multicentric origin (E^ving, Johnson, Caulk). The 
latter hypothesis has been rather generally accepted, especially since it has been 
bolstered by important substantiation in the more recent work in this field. We 
are of the opinion that the concept of the multicentricity of origin offers the only 
satisfactory explanation of the distinctive behavior of urinary tract epithelial 
tumors. 

Recently, Melicow has called attention to certain embryological, histological 
and clinical evidence in favor of including kidney pelvis tumors with those of the 
ureter, bladder and urethra, with the idea of separating them, as a group, from 
kidney parenchymal tumors. He further proposes the designation “urothelimn” 
for the epithelial lining of the urinary tract, and because of its uniform and char¬ 
acteristic structure, distinguishes it from the epidermis of the skin and the mucous 
membrane of the gastro-intestinal tract. We fully concur in this newer concept 
and regard its general acceptance as a necessary prerequisite to the fuller under¬ 
standing of the recent observations in the pathogenesis of urinary tract tumors. 

The epic-making discoveries of Yamagina and Ichikawa in 1915 dealing -with 
the deliberate production of skin cancer in rabbits following the application of tar, 
served as an impetus to renewed activity and enthusiasm among the numerous 
workers in the field of cancer. In 1922, Gay, Hueper, and Ferguson demon¬ 
strated that certain chemicals (benzidine and alpha- and beta-naphthylamine) 
employed in the manufacture of aniline dyes were directly responsible for the 
high incidence of bladder tumors among workers. These chemically-induced 
tumors appeared identical in all respects with their spontaneous counterparts. 
They may be single or multiple, benign or malignant, and they are all epithelial 
in origin. Of especial sigiuficance was the decided discrepancy in the relative 
incidence of benign and malignant growths encountered by separate investigators. 
Figures are available to show a higher percentage of malignant tumors occurring 
in those series of cases where cystoscopic investigation was delayed or postponed. 
Thus it is evident that the element of time is concerned with the “transition” 
from benignity to malignancy. 

Extended investigation into the problem of chemical carcinogens led to the 
synthesis of certain hydrocarbons represented by the benzpyrene, benzanthracene 
and cholanthrene groups, the composition of which is characterized by the pres¬ 
ence of the so-called “phenauthrene nucleus” (fig. 7). These groups are de¬ 
monstrably carcinogenic, which property was attributed to the “nucleus”. Sig¬ 
nificantly enough, this very phenanthrene base is found in the composition of 
certain normal body constituents, notably cholic acid, the sterols, and the sex 
hormones; thus establishing a definite structwal relationship. This naturally 
led to the hypothesis that any disorder in tissue metabolism might conceivably 
lead to the endogenous synthesis of carcinogens 

Davis recently reviewed the tremendous e.xperimental achievements in this 
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field, especially by the London and Harvard groups, and directs attention to the 
multiplicity and variety of proven and suspected carcinogenic agents. 

A common characteristic of carcinogenic agents of whatever type is an inherent 
capacity to set up a special kind of chemico-biologic irritation which, under pro¬ 
pitious conditions and after an vmpredictable lapse of time, will produce a cancer 
growth. 

Carcinogens, then, may be derived from exogenous sources (ingestion, respi¬ 
ration, skin contact, etc.) or from endogenous foci (synthesized products of ab¬ 
normal metabolism, bacterial e.xcretion3, mutation forms, virus forms, etc.). 

It would appear that the accumulated evidence in favor of chemical carcino¬ 
genesis is both impressive and convincing. 

The urothelium, the receptor, resistance and susceptibility. The urothelium is in 
the main a protective lining, and serves as a barrier against possible deleterious 
action of certain normal and abnormal urinary constituents. Under ordinary 
circumstances it manifests neither absorptive nor secretory powers. However, 
because of the tmique role assumed by the urinary tract in extruding accumulated 
urinary irritants of one kind and another, and because of its notorious suscepti 



Fig. 7. Phenanthrene is isomeric with anthracene, differing by asymmetry of position 
of two lateral benzene rings. 

bility to infection (due to a tremendously high incidence of congenital anomalies, 
a tendency to obstruction, and proximity to the rectum), it is probable that in 
most instances the urothelium is unable to cope with an abnormal situation but 
rather is more vulnerable than ordinarily suspected. If such is the case, we 
should expect an epithelial reaction commensurate with the type and persistence 
of the stimulus. Actually, histological evidence is at hand indicating certain 
pathological changes pointing to an epithelial “unrest,” probably as a result of a 
biologico-chemical irritation due to chronic infection, trauma, etc. 

Von Brunn, as early as 1893, described unique collections of epithelial cells in 
the submucosa of the kidney pelvis, meter and bladder, which he looked upon as 
arising from an infolding of segments of the epithelium which eventually become 
pinched off from the parent epithelium. In 1906 Herxheimer found von Bru n n 
“cell nests” in 11 of 29 case studies (none were younger than 2 years of age). 
Morse in 125 consecutive post-mortem examinations was able to demonstrate 
epithelial buds or cell nests in 108 (86 per cent), and noted associated chronic 
inflammatory changes (lymphocytic infiltration, fibrous tissue proliferation and 
new capillary formation) in 63 of these (58 per cent). In addition, sections taken 
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at different levels in 25 cases revealed cell nests present in the kidney pelvis in 10, 
in the upper ureter in 15, in the lower ureter in 7, and in the bladder in 12 cases. 
Bothe likewise discovered the presence of cell nests in 38 of 54 postmortem 
specimens. 

Since some of these sections were indistinguishable from the picture of early 
malignancy and since these buds were identified as consisting of a transitional 
type cell rather imnature and incompletely differentiated, the possible r61e of these 
cell nests as forerunners of carcinoma was envisaged. Thus Patch and Ehea and 
also Stirling and Ash were inclined to believe that, through a process of evolution 
of metaplasia, von Brunn nests could be the basis for cystitis cystica or cystitis 
glandularis and in time adenocarcinoma. Bothe suggested that these immature 
buds may be the specific tissue susceptible to activation by chenncal carcinogens. 
He believes with Hinman that these cell groups are in effect mucous membrane 
crypts rather than developmental inclusions and may be due to underlying in- 
flanunation. In 12 surgical specimens (4 carcinomas of the kidney pelvis, 7 of 
the ureter and 1 of the bladder) sections adjacent and also distant to the primary 
growth were studied by Bothe. No malignancy could be demonstrated but sig¬ 
nificant were the following pathological changes encountered: 1) a subcutaneous 
hyperemia and round cell infiltration in some areas, associated in many places 
with epithelial digitations (not unlike the picture described by Gay in aniline 
bladders); 2) islands of epithelial cells in the submucosa in other areas. 

The “chronic proliferative” lesions of the urinary tract have been grouped as 
such by Stirling and Ash, and include such clinical entities as cystitis cystica, 
cystitis granulosa, cystitis glandularis, bem'gn glandular proliferation, hyper¬ 
plasia of Albarran’s glands and cystic adenoma. Hinman and Cordonnier have 
attempted a classification of these pathological processes. Patch and Ehea con¬ 
sider them metaplastic changes resulting from chronic irritation and mfection. 

Whether these lesions represent an ultimate specific individual response to 
abnormal stimuli or rather had better be considered definite progressive phases 
of one chemico-biological mechanism and therefore essentially precancerous, is 
not as yet entirely clear. Whether a cancer develops irrunediately from a cell 
nest or achieves its final evolution by way of one or more metaplastic phases, 
must remain in the realm of speculation for the time being. In any case, the 
positive evidence points directly to von Brutm’s cell nests as the basic “nuclei” 
from which the various familiar urinary tract excrescences and cancer itself de¬ 
velop. In addition, the hypothesis of the multicentrio origin of tiunors of the 
urinary tract appears to be incontrovertibly substantiated. 

iXechanisni of cancerogenesie, a chemico-biological catalyst-enzyme function. 
The exact natmre of the mechanism of urinary tract tumor formation must re¬ 
main, as of today, more or less a mystery. Yet the tacts which have been ad¬ 
duced so far would seem to point the way to a satisfactory working hypothesis, 
one better calculated to ascertain prognosis and indicate treatment. 

We must believe that this mechanism is fundamentally chemico-biologic in 
nature; that the presenting neoplasm is merely one outward manifestation of an 
e.xtremely intricate process or series of processes and not its final consummation 
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these tumors with subsequent clinical behavior has led to classifying them accord¬ 
ing to gross and microscopic structure and vaiious criteria for malignancy have 
been determined. 

TlTiereas, in the main, a seemingly satisfactory working method has evolved, 
there has been no little confusion created among the various investigators, arising 
from their own individual differences in viewpoint, and from personal preferences 
and opinions. A lack of standardization and a muddled terminology have con¬ 
tributed to the prevailing confusion. The surgeon, as it were, luis been buffeted 
about by the pathologist on the one hand and the patient with his tumor on the 
other. 

An examination of the typical classifications in use today will bear this out. 

E^ving utilized 4 general headings in classifying urinaiy' tract tumors: 1) papil¬ 
loma, benign, 2) papilloma, malignant, 3) squamous cell carcinoma, and 4) 
alveolar carcinoma, solid. Elsewhere he indicts certain benign appearing papil¬ 
lomas as potentially malignant; also he finds that certain malignant papillomas 
may infiltrate. There appears to bo no distinct line of demarcation between the 
several types described in this classification. 

The gross classification into the papillary and the non-papillary has been com¬ 
plemented by Broders’ microscopic sorting and represents, with minor variations 
and qualifications here and there, a widely employed method of evaluating these 
tumors. It has been adopted by the Bladder Tumor Registry, Dart, iVsh, Scott, 
Melicow, and others all endeavoring to correlate the gross and microscopic ap¬ 
pearance of the gi'o^v'th nith its clinical behavior. 

Gay classified his aniline tumors solely on a basis of cell structure, and not on 
cystoscopic appearance, size, or number of growths. 

Jolly describes 3 types of carcinoma: 1) the papillary, 2) the squamous vfith 
cell nests and cornifying epithelium, 3) the anaplastic. 

McDonald and Priestley examined 75 tumors of the Iddney pelvis at the Mayo 
Clinic and found: 1) 27 cases of papillary carcinoma wfith no infiltration, 2) 25 
cases of papillary carcinoma wth infiltration, 3) 23 cases of infiltrating carcinoma. 

Jewett recognizes 3 types: 1) papillary carcinoma, 2) epidermoid carcinoma, 
and 3) intermediate forms. 

Broders lays emphasis on microscopy and outlines 3 principles in the gradation 
of urinary tract epithelial tumors. 

If we accept the concept of urinary tract pathogenesis as a dynamic mechanism, 
continuous and progressive, and essentially reversible, we must judge Broders’ 
method inadequate and possibly inapplicable in the case of urinary tract tumors, 
since the given microscopic picture represents one fleeting phase of a complex 
process. Also it is bound to recognize several grades of malignancy in the same 
tumor (Jewett) in most instances. Further, when employed for purposes of 
prognostication it is of limited value, in spite of its apparent servicibility. Ex¬ 
perience has demonstrated over and over again that, by and large, these tumors 
do not behave clinically as a grade 1 or 3 etc. but instead are notoriously elusive 
and unpredictable. This was most forcibly illustrated by the case of Rathbim, 
in which a very small bladder growth metastasized widely and rapidly very early. 
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Recently Colby and Sniffen have attempted to correlate the varying histologic 
patterns with the differences in response to the 1200 kilo-volt unit. Had results 
warranted it, a classification might be possible using response to x-ray therapy as 
a criterion. However, results demonstrated the papillary and the non-papillary 
as responding equally well (or poorly) to external radiation. 

Scott cites no less than 22 terms employed by as many pathologists in desig¬ 
nating the 182 ureteral cancers found in the literature. 

Aside from the typically structural classifications, some pathologists have been 
content with designating all these tumors as epitheliomas and a rough classifi¬ 
cation, according to clinical behavior formulated. Thus Boyd considers the sur¬ 
geon’s point of view more important than microscopy in ascertaining prognosis. 
Factors noted are the age, duration and size of the tumor, rate of growth, presence 
of metastases, and the general appearance of the patient. Rather than make 
histopathology a basis for prognosis, Boyd would employ it in determining 
radiosensitivity. 

Certainly the degree of malignancy of a given growth cannot be judged with 
any measure of accuracy or confidence by any of the present day standards or 
criteria. A classification, from the surgeon’s viewpoint at least, can be of real 
value only insofar as it sharply defines the malignancy or benignity of the 
lesion. 

Besides the usual criteria for appraising malignancy (metastases and infiltra¬ 
tion), the urinary tract tumor is considered malignant by us because of its 
propensity for multiplicity, whether it be simultaneous or consecutive. That 
this property is, sui generis, a manifestation of malignancy should be clear. Con¬ 
versely, midtiplioity cannot possibly be a sign of benigruty since the clinical 
criterion for benignity is simply one—a lesion amenable to complete, conclusive 
and irrefutable cure. (lu passing, it might be said that there has been so much 
emphasis on achieving 5 year cures per se in the past that permanent cure itself 
has been temporarily lost sight of.) 

Taylor suggests: “It is doubtful whether we should ever consider a papilloma 
benign from a clinical standpoint.” Ewing comments: “While the course of 
these tumors is usually benign, not a few of them have recurred in malignant 
form—." Counseller, Cook and Seefeld especially emphasize the danger in¬ 
volved in referring to "benign" papillomas as “they are not benign either patho¬ 
logically or clinically and must be considered as malignant lesions.” If we recall 
the mechanism of carcinogenesis, we must conclude that all ludnaiy tract tumors 
are malignant. We prefer to use the term eventually malignant in place of the 
equivocal designation, potentially malignant, for those gro\vths which are seem¬ 
ingly less active than others. Further, we propose that these tumors be evalu¬ 
ated in terms of clinical activity rather than by structural gradation. Finally we 
feel that an all inclusive descriptive term, indicative of known etiologic factors 
exclusively found in the urinaiy tract, should be employed in aU 

these tumors. Such a term might well be “urotheliomata.” A urothelioma 
muld be defined then as a malignant urinary tract epithelial tumor probably 
arising from aberrant cell collections in the submucosa, and manifesting, in ad- 
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A TUNNEL TECHNIQUE OF URETERO-INTESTINAL 
ANASTOMOSIS; AN EXPERIMENTAL STUDY 

GEZA SCHINAGEL 

From the Department of Urology, Wayne Univeraity, College of Medicine, Detroit, Mich.' 

The purpose of this study was to simplify the operative technique of im¬ 
plantation of the ureters into the rectosigmoid, with the hope of lessening the 
primary morbidity and mortality of this procedure. 

To achieve this aim, the surreal principles of tunneling the rectosigmoid wall 
by the method of the submucous valve was combined, with some modifications. 

The method was tried successfully with 4 dogs, although it is a common ex¬ 
perience that it is more difficult to obtain good functional results in the labora¬ 
tory, with dogs, than in the clinic. 

The musculature of the dog’s colon is composed of uniformly thick, longitudinal 
muscle fibres and there are no taenia or longitudinal muscle bands of great 
thickness in it, as in man’s colon. From the underlying submucosa, in the dog’s 
colon, the muscle layer is separated only with difficulty. This submucosa is 
practically inseparable from its mucosa and it is thin, but extremely tough and 
carries the blood vessels. 

The ureter of the dog is very thin, but has a well defined sheath, similar to the 
human ureter, which in its terminal 2-3 cm. is very dense and fibrous in struc¬ 
ture. This sheath should be used in an implantation to protect the ureter 
proper from undue traumatism. We can not expect an unimpaired physiologic 
function from a ureter which has been even slightly traumatized. 

Technically the anastomosis of the ureter with the rectosigmoid, in dogs, is not 
so easy as it is in humans. It is necessary, for a successful union, that the intestine 
and ureter should not be traumatized very much. To achieve this aim, the 
following principles were set: 

1) The ureter should be handled gently; trauma should be at a minimum, 
avoiding any angulation, torsion, tension, or compression. To avoid any 
periureteric scars, the ureter should be exposed only as little as possible and there 
should be used on it very few fine sutures, or none at all. 

With these we try to reduce distmrbances in transmission of the peristaltic 
wave of the ureter. 

2) The new ureteral ostium should be large. Therefore it is split to avoid any 

undue contraction. Tliis contraction may be due to the infection of the ureteral 
mucosa, producing a granuloma involving the whole new orifice, if it is not ade¬ 
quately large or, if there should occur an e-xudate in the wall of the bowel around 
the implanted ureter. The organization and subsequent periureteral fibrosis of 
this exudate with its edema, should only partially occlude the new orifice not 
obstructing entirely the passage of the urine. ’ 

The split end of the new ureteral orifice should be brought against the wall of 
CanSkfMay 21. Branch, American Urological Association, Windsor, Ontario, 
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the bowel, thereby protecting the ureter against any retrograde direct infection, 
•when the fecal material is forced into it and only touches it at a minimum. 

3) To avoid any brealcdown of the union with a eventual leakage, the blood 
supply of the intestinal wall should be disturbed no more than absolutely 
necessary. 

4) It seems that those ureters do better that are placed for a short distance in 
the submucous coimective tissue of the intestinal wall, but the distance should be 
sufiScient to enable the ureter to be compressed by the intestinal pressure during 
bowel movement. 

5) The operative technique should be simple and aseptic. 

6) The immediate and late result of the operation should be consistently 
satisfactory. 

Sir Harold Stiles introduced in 1907 an “external tunneling” method, when he 
buried the ureter in the wall of the sigmoid for a distance, in the manner of 
Witzel’s oblique gastrostomy. 

The principle of “internal tunneling” of the intestinal wall in ureterosigmoid 
anastomosis was first tried by Carl Beck, who tried to dangle the free portion of 
the ureter into the lumen of the bowel mth the idea of preventing any infection 
or cicatrix formation of the ureteral orifice. 

G. Marion in his textbook describes a method of tunneling the intestinal wall 
between two separate incisions, and Legueu and Papin modified tliis method. 

Walker-Taylor with his “aseptic irreversible tunneling” employs the sub¬ 
mucous principle "with an aseptic technique, using a long needle attached to the 
ureter and guiding it through a tunnel, puncturing the intestinal mucosa into a 
previously passed rectal tube. 

Thomas J. Kirwin describes a partially tunnelmg method, wherein he tries to 
create, with a catheter, an artificial tube or canal in the intestinal submucosa, 
between the cut end of the ureter and fecal canal. This method is not a tunnel¬ 
ing one. 

The technique which was used on 4 dogs, was the following: 

The preoperative care consisted of a liquid diet for 3 days and sulfasu-xidine, 
gm. 4 for the first day, gm. 2 for the second and third day. On the morning of 
the operation sulfasuxidine gm. 2 was given with water. 

For perfect anesthesia intravenous nembutal solution was given gr. 1 in 1 cc 
per 5 pounds of body weight. 

After proper preparation the skin was incised longitudinally for about 20 cm. 
to the right of the umbilicus. 

This incision was deepened through the fascia, muscles and peritoneum. 

The right ureter was lifted with an aneurysm needle. 

With a small artery forceps, the right ureter was clamped as near to the bladder 
as possible. 

The ureter was held up ■with this forceps and a double threaded fine silk suture 
was placed with a fine needle close to this forceps, on the proximal segment of 
the posterior surface of the ureter. 

This silk suture was then tied. 
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A second suture but slightly distant from the first one was placed and tied. 

These sutures were used for slight traction. 

The ureter was cut proximal to the forceps obliquely; the distant end was tied 
and allowed to drop back. 

The pro.\imal end of the ureter was held up by these traction sutures and was 
split for a distance of 1 cm. on its anterior rim, opposite these sutures (fig. 1, o, 6). 

The split ureter was held up with one suture, while one thread of the other 
suture was pushed with a fine needle into the lumen of the ureter at one comer of 



it. This thread was pushed from the lumen out again, through its wall and 
looked, (fig. 1, c). 

The same movements were repeated with one thread of the second suture, on 
the other corner of the ureter, (fig. 1, d). 

The remaining, middle threads of the sutures, were cut off. 

The comers of the split ureter were held apart (fig. 1, e). 

The split right ureter w£^ placed on the anterior aspect of the rectosigmoid for 
measurement to avoid any subsequent tension. 

A transverse stab wound is made with a sharp pointed knife through the serosa, 
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slightly on the right side of the anterior wall of the rectosigmoid, but 1 cm. higher 
than the end of the ureter. This cut minimizes the damage to the blood supply 
of the intestine, as the blood supply surrounds the intestine transversely (fig. 2,o). 
Place the wrapped end of tire ureter to the side. 



Through this transverse stab wound the muscularis of the bowel is pierced with 
a fine curved forceps. While separating the blades of the forceps, the mucosa is 
bulging up between them. 

Pushing upwards and alternately opening and closing its handle between the 
muscularis and mucosa of the bowel for about 3 cm. this curved forceps provides a 
wide bed for the ureter, thereby preventing any subsequent constriction of the 
implanted ureter. 
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jVftei- tunneling for about 3 cm. depress the handle of this forceps and incise the 
serosa transversely between its blades (fig. 2, b). 

Push tip of forceps through this incised serosal opening. 

The ureter is grasped with this forceps by its two traction sutures, without 
needles, and pulled into the musculo-mucosal tunnel until its orifice appears at 
the lower end (fig. 2, c). 

At this lower incision, the bulging mucosa of the bowel is pierced obliquely 
downwards with a fine sharp knife (fig. 2, it). 



Through this opening mercurophen solution (1/1000) ivas injected and sulfa- 
siLxidine powder placed into the lumen of the intestine. 

Each corner suture of the ureter was threaded on a curved intestinal needle and 
pushed through this mucosal opening into the lumen of the intestine, for about 
1 cm. beyond it, thi-ough all coats of its wall and out again (fig. 2, e). 

.lUter tying these sutures together the ureter is drawn into the lumen of the 
intestine and held firmly in its place, making a slight upward curve with its slit 
orifice (fig. 2, /). 

These transfixion sutures may cause a little dimple on the surface of the serosa 
whore a Lembert suture may be used. 

The transverse incision is approximated with one or two fine sutures. 

T he identical steps are taken on the left side, only the initial transverse incision 
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on the anterior Avail of the rectosigmoid should be at a slightly higher level than 
the right one (fig. 2,(j). 

This uniform technique was tiscd on 4 dtigs averaging 30-32 pounds. The re¬ 
sult of the ureterorectosigmoidal anastomosis was e.xcellent with each one, i^roven 
by postmortem examinations. Unfortunately the first dog died on the sixth 
day of pelvic cellulitis, caused by the cy.stcctomy, Avhich was performed at the 
same time as the anastomosis. The third dog died on tlie ninth day from 
pneumonia. The second dog was .sacrificed on the sixth day and used as a con¬ 
trol for the first dog. The fourth dog was sacrificed after 75 ilays (fig. 3). 

CO.M.\lH.\T 

The following points of the techniiiue are stre.s.scd: 

As the blood supply surrounds the rectosigmoid transversely, a transvei-.-^e 
incision causes less damage than a longitudinal one. (Davalos.) 

The longitudinal intestinal tunnel does not sharply sever idood vessels, tliere- 
fore the intestinal wall is not weakened as much as in the other techniciues, witli 
their circulatory disturbances caused through tlie customaiy construction of the 
ureteral bed. 

With tunneling, the layers of the intestinal wall are not aiiproximated too 
tightly over the ureter and thereby its circulatory disturbance.s, through pre.ssure, 
are lessened. 

As the transfl.xion sutures are placed only after measurements, they eliminate 
any tension or kinks of the ureter, which thereby holds trauma to a minimum. 
These sutures also insure that the ureter is not pulled out from the rectum. 

The enlarged ureteral orifice insures an early resumption of the normal peristal¬ 
sis and function of the ureter; consequently the renal function does not suffer 
much interruption. 

As the lumen of the bowel, the infected territory, is only c.\posetl .slightly'-, the 
operative procedure is as aseptic as possible. 

This simplified operative procedure does not demand a higher technical skill or 
Icnowledge. It points toward a more radical thinking in this line, whenever this 
operation should be done. It points a way to a more satisfactory result in tlie 
treatment of the so rapidly fatal bladder cancers, or the intolerable sufferings from 
a tuberculous bladder patient or the incontinence of an ectopic bladder. 

As only the immediate relief and the lessening of the primary mortality and 
morbidity Avere considered in devising this operative procedure, we still accept, at 
present, the same remote results and delayed complications, Avhich follow the 
other operative techniques, such as urine absorption, pyelitis, dilatation of the 
ureters, hydronephrosis, renal infections, and impairment of renal function. 

SUAIMAKY 

A 1-stage intraperitoneal technique in dogs is described as a bilateral uretero- 
rectosigmoidostomy, Avith the selection of the site of the anastomosis. 

AVith a tunnel techniciue, a A'ahm control is established between the ureter and 
rectosigmoid. 
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During this simple operative procedure the intestinal and ureteral trauma is 
minimized. 

Surgical asepsis is maintained. 

My appreciation is expressed to Dr. Charles G. Johnston for his interest, and 
to Dr. Murray S, Bergman for his assistance, 

J^QO Livemois Av 0 ., Detroit 10, Mich. 
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barrassment. For this reasoa they are usually social outcasts and live an isolated 
life. The bladder may become excruciatingly tender and areas of phosphatic 
encrustation frequently occur. These patients have a peculiar waddle or duck- 
like gait—more of a shuffle than a normal walk. They seldom sit in an upright 
postme but slump dovm in the chair and rest more upon the lumbar area than 
the buttocks. These peculiarities are caused by the marked separation of the 
transverse rami of the symphysis pubis and the outward rotation of the femora. 
.-Vs a result of the malformation of the recti muscles and fascia, the majority 
have inguinal or femoral hemiac. On account of their grotesque sexual ap¬ 
pearance and repulsive urinary odor, most of these patients are forced to lead an 
asexual life. WTiile coitus is entirely impossible in the male, due to epispadias 
and the lack of a urethra, the act is not impossible in the female. While it is 
agi’eed that coitus must be a most distasteful act to the partner, nevertheless 
Winslow describes an e.xstrophy in a female who had had 4 childi-en. A rdsumd of 
145 cases seen in 20 years at the IMayo Clinic revealed that 35 of these were fe¬ 
males, and of the 5 of this gi'oup who underwent uretero-intestinal anastomosis, 
4 later gave birth to children. 

It is rather interesting that in a group of persons who have led such isolated 
lives under such trjdng circumstances more psychoses have not developed. The 
only peculiarities noticed arc marked timidity and an inferiority complex en¬ 
gendered by social isolation. 


PROGNOSIS 

According to Newdorfer and hlarion, nine-tenths of these patients die before 
reaching the seventh year. Mayo and Hendriclcs claim that 65 per cent will not 
live long enough to vote. 

The bladder, being wide open, is a fertile field for bacterial growth, and the 
usual pathological change is pyelonephritis or pyonephrosis which results in 
death. 


DIAGNOSIS 

Because of the prominent physical defect, a diagnosis can readily be made ivith- 
out the aid of laboratory tests or instrumentation. 

TREAT-UENT 

It is most essential that the patient have the proper care preoperatively if 
the surgeon wishes a smooth postoperative course and the survival of his patient. 
With present-day chemotherapy, it is tmusual to see a stormy postoperative 
course from intestinal contamination and renal sepsis, such as were so frequently 
seen years ago. I do not think I exaggerate in saying that the patient has today 
a 75 per cent better chance than he would have had before the sulfa drugs, peni¬ 
cillin, and streptomycin were brought into the realm of surgery. 

It is advisable to cleanse and sterilize the lower bowel as well as possible befroe 
doing any surgery. This is accomplished by placing the patient on a light diet 
for 5 to 7 days preceding the operation and administering 0.25 gm. per kilogram 
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of body weight of sulfasuxidine daily. This daily dose is divided into 6 por¬ 
tions, 1 every 4 hours. Sulfasuxidine is the choice of the sulfa drugs because it 
is of low tojdcity and sterilizes to a great degree the bowel as well as the Iddney. 
Copious water drinking is encouraged, and 2 days prior to surgery the patient is 
placed on a liquid diet. Soap suds enemas are given morning and evening, 
e.xcept the morning of the operation. This last enema is avoided because often, 
if the edema is not completely expelled, the patient arrives in the operating room 
with a filled bowel. 

Some surgeons, in order to quiet peristalsb, give a dram of paregoric every 4 
hours for 3 doses before surgery. 

Palliative; Various ingenious devices, as well as various extraperitoneal 
surgical approaches, have been attempted from time to time to correct this un¬ 
fortunate malformation. Some patients, especially those who have survived the 
first decade, are poor surgical rislcs owing to the hydroureters and pyelonephritis 
that already exist. It is in these cases that such palliative measures as cups or 
retainers which catch the urine should be applied. This will result in dry cloth¬ 
ing and the loss of the obnoxious urinous stench which is so characteristic of 
these patients. These funnels, cups, or containers are made of such products 
as rubber, aluminum, silver, and ohromiiun, and the majority empty into a 
rubber bag which is strapped to the thigh or leg. While these devices are aids, 
in general they are wholly unsatisfactory and inefficient for they cannot be worn 
at night, and after much wear cause ulceration and excoriations of the abdomen 
due to the friction from movement and clotliing. Such skin lesions must be 
treated ivith ointments and infra-red lamps to control them. The majority of 
these victims are so uncomfortable most of the time that they present themselves 
willingly for open sm-gery even after the hazards of such a major procedure have 
been enumerated. 

Extraperitoneal surgery: This includes various methods of plastic work upon 
the bladder and the urethra with the objective of diverting the minary stream 
and keeping the patient dry. While brilliant cosmetic results were obtained by 
some operators, the pitfall to this approach was the inability to re-establish 
sphincteric control. Nearly all of these plastic operations have been abandoned 
today. Young, however, does cite 1 case of a female upon whom he had done 
several plastics, using his usual ingenious methods, which ended up with a normal, 
functioning bladder. Other operative procedures, including transplantation of 
the ureters to the loin and groin, even excising the vesical mass surrounding the 
ureters and transplanting this, have all proved to be unsatisfactory as regards 
mortality and diversion of the urinai-y stream. 

The best results today are obtained by radical surgery, wliich involves com¬ 
plete removal of the bladder and diversion of the urinary stream into the rectum. 
The pioneers in this field had much difficulty because they failed to provide for 
valve action at the site of transplantation into the bowel. The rates of mor¬ 
bidity and mortality were extremely high, due to sepsis, shock, and ascending 
pyelonephritis. 

With modern refinements in technique and with the advent of such therapeutic 
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agents as the sulfa gi'oup, penicillin, and streptomycin, the results have been 
much more gi-atifying and the morbidity and mortality rates amazingly reduced. 

The opportune time for surgery has i)een the subject of much controversy. 
Wliile it is now generally conceded that one should no longer wait until the tenth 
year, it is still questionable whether it is advisable to attempt tliis difficult opera¬ 
tion in early infancy. The author is in accord that in malignant bladders the 
transplants should be done early and not as a last resort after all other methods 
have failed and the metastasis has involved the vesical end of the ureters, causing 
stenosis and definite renal damage. Higgins advises transplantation before the 
first year, preferably before the sixth month, because of the increased incidence 
of pj’-eloncphritis as the cliild gi-ows older and the less virulent organism of the 
infant bowel. ^Vhile these points are well put, there arc several hazards in¬ 
volved in infant transplants, namely: a) the difficulty of identifying and w'orking 
with these small and delicate structures; and b) the questionable rectal sphincter 
control in infants of this age. 

It is true that a great number of patients with e.xstrophy undergo ureteral 
dilatation and pyelonephritis, but tins does not occur in all cases. In the author’s 
case, the ureters and renal pelves were normal in a 37 year old male. Unques¬ 
tionably, in older patients the ureters are more easily handled, the lumen is 
larger, and the gut less delicate to handle. It is possible that with the adminis¬ 
tration of our new'er drugs these infants may be tided over until later years when 
the anatomical structures are more discernible and easier to repair. 

Although there are CO to 70 different teclmiques for ureteral transplantation 
into the bow'el, the ideal method is probably still to be found. Most operations 
are modifications of the Coffey technique as described by him in 1911, the tech¬ 
niques most popular today being as follows: 

Technique I: The ureters are transplanted individually, the right one first. 
The ureter is drawn into the interlamellar space above the intestinal mucosa and 
the slit end is drawn through an ostium made tlnough the mucosa at the caudal 
end of the incision and thus anchored inside the intestine. 

Technique II; This operation is similar to the above except that a tube, or 
catheter, is placed in the ureter and fastened with sutures. The catheter is then 
passed through the opening made in the gut and drawn into the intestinal lumen. 
The mine drains through the ureter and catheter into a receptacle outside the 
body. The intra-intestinal m-eter is subjected to intralamellar pressure at the 
point of transplantation only after the intra-intestinal end of the meter sloughs, 
which is 8 to 10 days after the operation. 

Technique III: In this operation, the meter is brought into the intralamellar 
space outside the mucosa by an anchor stitch of chromic catgut w'hich fastens 
the ureter to the caudal end of an incomplete intestinal incision. The anas¬ 
tomosis is finally made by a fine linen sutm-e which is tightly tied so as to transfix 
both ureter and intestinal mucosa. The anastomosis is complete within 3 to 
4 days after the operation. 

Higgins’ technique is a modification of the Coffey III teclmique. He suggests 
placing the intact ureter upon the mucosal layer in a G j cm. trough. At 1 cm. 
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fiom the caudal end of the tiough, a silk sutuie is passed tluough the nail of the 
Luetei and tluough the intestinal mucosa to act as a mattiess sutuie The 
bUtuie IS tightly tied and musculai seiosa layeis of gut pulled ovei the luetei, 
nhich lies in the tiough made for it Latei a fistula becomes established ivhicli 
should pi event ascending infection fiom the bond and in no nay inteifeie nith 
the passage of mine fiom the kidney to the bond 

fenctt’s method ditfeis but slightly fiom the abme, except that he uses an 
ingenious electiodo, nhicli he has peifected, to complete the ostium into the 
uietei and the gut He does bilateial tiaiisplaiits, leaving each uietei intact in 
its intestinal tiough foi 3 weeks piioi to establishing the ureteio intestinal ostia 
nith the insti umeiit he has devised foi tins pioceduie 
Otliei methods of uieteial anastomosis have been devised by Hutchins, Hin- 
man, Xesbit, Poth, White, Wharton, and many others 

Eveiy suigeon, m his respective operation, seeks to achieve tw'o results which 
spell success if accomplished and defeat il not a) fiee uiinaiy chainage fiom the 
kidnej into the bowel, and b) avoidance of fecal contamination ascending up the 
uietei into the kidney 


CASE REPORT 

This case is i athoi imique m that this patient had attained the age of 37 without 
seeking any medical oi suigical advice He was raised m the Ozaik hills, and 
Ills only form of medication was repeated changes of abdominal pads to absoib 
the urine which extiavasated continuously ovei his abdomen While he had 
lemissions of slight nausea and fever, Ins health, considering his congenital defect, 
was quite good He finally sought suigical aid because, due to lus ever piesent 
uiinous odoi and the necessity of freciuent pad changes, he was a social outcast 
His bladder wall also became so ulceiated at tunes fiom being constantly uiine- 
soaked and exposed that he was peilodicalljj forced to bed lest Although 
ostiacized flora society, he was taught by his sistei, a school teaehei, and has 
passed his examinations as an electrician l 

This 37 yeai old uiimained man, when he presented himself, had the typical 
exsti ophy gait and squat described above 

The head and neck weie found negative The chest was well developed, with 
the apex beat in the fifth intercostal space j/o rauimuis nor arihythmia were 
heard The chest was clear with an occasional light wheeze around the bron¬ 
chial tiee 

The uppei abdomen was normal m appearance, but suprapubically a leddeiied, 
ulceiated aiea the size of the palm of an adult hand was seen The anteiioi 
abdominal w all w as entii ely lacking and the bladdei evci ted upon the abdominal 
suiface The meteial oiifices were plainly visible and spuits of mine could be 
seen as it was excreted fiom time to time The lecti muscles and then attach¬ 
ments w eie lacking suprapubically as w as also the symphysis pubis, w ith a 4 inch 
sepaiation of the pubic bones (fig 1) 

The penis was notmal m length with a ludimentaiy uiethia at the peno 
abdominal juncture A complete epispadias existed with a flattened anteiior 
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surface of the shaft of the penis. 'I'he te.-tielcs wore normal in size and position. 
A double hernia was noted. 'I'lie epiilidyme.s and vasa felt normal. The 
prostate was quite fiat and .small in cireumferenee and .soft, 'i’lie patient claimed 
he was capable of erections and ejaculation.'^ (lii^. 2). 



Fig. 1. Bony architecture of oxstroi)hic patient, illuslraliii}; marked bci)uration of trails* 
verse rami of pubis and outward rotation of femora. 



Fig. 2, Preoperative exstrophy of bladder, showinj; absence of anterior abdominal wall, 
ulcerated bladder mucosa, and complete epispadias with rudimentary urethra. 

The lower extremities were extremely avcU developed, the thighs and calves 
displaying well-formed muscles. 

On May 16, 1946, intravenous pyelograms were done in order to interpret the 
condition of the upper urinary tract prior to surgerJ^ The pyelograms at this 
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time showed wcU-distended Iddney pelves with normal ureters. There was little 
or no evidence of old infection nor hydroureters (fig. 3). 

Preoperative tieatnient consisting of light diet and the administration of 15 
gr. of sulfasu.\adine every 4 liouis was .started This nas continued for 4 days 
and a cleansing enema given the morning and evening of the fifth day with liquid 
diet only the fifth day. 

On May 22, 1940 bilateral uretero-intestinal anastomosis was performed. A 
midline abdominal incision was made, extending upward from the symphysis 
pubis for about 0 inches. There was practically no tecti muscle nor fascia. 
The fascia that was found was adherent to the peritoneum. The peritoneum was 
opened and the intestines weie pushed to one side, allowing the ureters, which 
liad pieviously been catheterized, to be easily discerned along the lateral peri- 



HiG 3. Preoperative intravenous pyelograms, showing quite normal pelves and ureters 
aftei open bladder liad been exposed to infection for 37 years Nonpiotem mtrogeri 21. 

toneal folds on each side An incision was ntade in tlie light .side and the right 
meter dissected fiee lor about 4 inches. It was then tied low and bisected. The 
end of the meter wliicli nas to be anastomosed was slit on each side (fish mouth) 
and an 0 chiomic sutme placed in each peak of the 5sh mouth. The aiea cliosen 
on the sigmoiduas tienched for about 4 inches don n to the top of the submucosal 
layer and the meter placed in this aiea. An ostium was made at tlie lower end 
of this tunnel and the ureter drawn thiough the ostium into the gut by means 
of tile sutures placed in each peak of the Ssh-mouthed meter. The 2 sutures 
weie then tied togetlior an inch below the ostium upon the .serosa of the gut. In 
this manner the meter was lield bilateially in the gut by a suture on each side. 
Thiee sutures of 00 chiomic gut weie placed thiough the .seiosa and part of the 
uieter in order to keep the ureter intact. A luiiniiig sutme of 00 chiomic was 
placed ovci the tunnel, closing the serosa ovei the entire area. 
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Tlie parietal peritoneum was then sewed over the gut to the gut ^Yall in order 
to extraperitonealize the transplant. The sigmoid, by means of 2 or 3 sutures, 
was pulled up to the parietal peritoneum after the transplantation in order to 
immobilize the gut. 

A similar procedure was done on the left side. Two drains were then placed, 
one at the base of the right transplant, and the other at the base of the left trans¬ 
plant. xVfter lavaging the wound with .-aline solution, the peritone\im was 
closed with Xo. 2-20D chromic with interrvipted sutures. The fascia was closed 
with Xo. 2-20D chromic with a running suture. 

Three retention sutures were placed in the abdomen and the skin closed with 
black silk. 



Fig. 4. Demonstrates infiltration of entire left lung and lower two-thirds of right lung 
after administration of parenamine. 

The postoperative course was quite stormy the first few days, with the patient 
suffering from much abdominal distension and discomfort. A rectal tube, which 
had been inserted in the operating room, was left intact and a Miller-Abbott 
tube passed into his stomach. The third postoperative day he was given 100 
cc of parenamine in 1000 cc of 5 per cent glucose intravenously. He became 
cyanotic, began to have wheezing and labored respirations, and his chest ap¬ 
peared to be filling up very rapidly. A portable x-ray was taken which showed 
an infiltration throughout his entire left lung and a haziness throughout the lower 
two-thirds of the right lung. The diagnosis was: “Pneumothorax and pneu¬ 
monic infiltration.” (fig. 4) 

The cyanosis, labored respirations, and abdominal distension continued for 4 
days, after which it was decided that he had protein sensitization and that the 
parenamine was the offender. 
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Aniinophylline (3| gr.) and ascorbic acid caused an almost miraculous change 
for the better, and in 24 hours all his discomfort had disappeared. During his 
entire postoperative course, he was kept on penicillin and sulfasnxadine. The 
rectal tube was removed on the tenth postoperative day. 

On July 9, 1940, about 6 weeks after the bilateral transplants, a total cystec- 
tomj- was performed. The e.\posed bladder mucosa and all bleeding points were 
controlled by catgut ties and sutures, the lateral flaps were then undermined and 
released toward the scrotum and laterally. All tissues were handled carefully 
and every effort made not to devitalize tissues with crushing foi'ceps. The 
abdominal fascia was closed over the sutured bladder museularis and fascia, 
thus maldng a strong wall. 

The skin was then brought together in the midline and sutured above and 
below. A small Penrose drain was placed in each inferior angle and a sterile 
dressing applied. The patient had a rather uneventful convalescence. His 
temperature remamed near normal until the fifth postoperative month. 

He then returned with severe pains in the left lumbar area and began showing 
a spiked temperature. Intravenous pyelograms showed diminished left renal 
function and definite signs of hydronephrosis (fig. 5, A). 'Several unsuccessful 
attempts were made to do a retrograde catheterization through the proctoscope 
(fig. 5, B). 

It was finally decide'd to do a left ureteral exploration. McBnrney’s incision 
was made over the left anterior iliac spine and an attempt was made to find the 
ureter extraperitoneally, but it was located intraperitoneally. The ureter was 
opened a few centimeters from its ostium in the gut and attempts were made Jo 
establish its patency into the gut by passage of ureteral catheters, bougies, and 
probes. All of these attempts were unsuccessful, and it was impossible to enter 
the gut in th's manner. The Jewett cautery electrode was introduced into the 
lumen of the ureter and an attempt made to produce a new ostium by applying 
the fulgurating current. This also failed, and so the cutting current was applied 
wliich produced an ostium but also produced excessive hemorrhage from the 
incision of a good-sized vessel in the gut. This was ligated with difficulty. A 
few inches of sigmoid was e.xtraperitonealized and the original incision in the 
ureter was sewed to the sigmoid colon by effecting a side-to-side anastomosis 
with catgut. The initial incision over McBurney’s was closed in layers with 
interrupted No. 1-20D chromic after sulfanilamide powder -was sprinkled in the 
wound. A rubber dam drain was brought out at the lower end of the wound 
and the skin closed with running silk. 

The patient tolerated the operation well and was returned to his room in good 
condition. He had but slight reaction to the procedure on the third postopera¬ 
tive day, and thereafter for 5 days he had complete relief from left renal pain and 
backache. Three weclcs after this operation, he again ran a spiking temperature 
and a steeple-chase curve. One month after tins operation another intravenous 
pyelogram (fig. 5, C) was run which now showed bi’ateral hydronephrosis with 
bilateral hydroureters. 

The patient has been able, from expeiiencc, to estimate by the amomrt of 
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Fig. 5 .1, Intravenous pyelogram, made 4 months after transplants, shows some delayed 
emptying on both sides nith evidence of hydronephrosis on left. Nonpiotem nitiogon 
24. B, Intravenous pyelogram, made 6 months after operation, showing increase of 
hydronephrosis on left with fairly normal pelvis on right. Nonprotein nitrogen 23. C, 
Intravenous pyelogiam, 8 months after original transplant and 1 month after side-to-side 
anastomosis on left ureter. Xo increase in left hydronephiosis. D, Left pyelogiam when 
patient was discharged from hospital. Definite reduction in si/.e of hydronephrosis on left 
side, demonstiating good function after side-to-side anastomosis 

urine released per rectum whether or not there is urinary obstruction. While he 
is ambulatory and capable of light work, he is definitely not a noi-mal individual, 
owing to his periodic attacks which temporarily incapacitate him. His last 
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appearance was quite gratifying in that after a 6 week release from the hospital 
he had gained 12 pounds and looked axceptionally well (fig. 5, D). His kidney 
pains and febrile attacks show a definite decrease in frequency since his dis¬ 
charge, the patient stating that he now feels normal in all respects and has had 
but one attack of pyelitis in 5 weeks. IVhile it is true that he had pyelitis at¬ 
tacks pievious to this surgery, it is also evident that he occasionally has them 
now, although we have accomplished one thing—relief from urinary extravasa¬ 
tion and urinary stench, for which he is very grateful (tig. 0). It is possible that 
his sphincteric control is becoming perfected with time and that he eventually 
will lead a life of renal normalcy. 



CONCLUSIONS 

That some cases of e.\strophy can reach the third or fourth decade with but 
mild attacks of pyelitis and evidence but slight renal destruction. 

That witli the advent of new therapy better results can be accomplished with 
more radical surgery with fewer and milder reactions. 

That a side-to-side anastomosis apparently permits as favorable drainage as is 
aecomplished in other techniques. 

That either ascending infection or urinary obstruction individually or the two 
combined are still the contending factors against satisfactory end results. 

That the ideal method of uretero-intestinal transplantation is still to be per¬ 
fected. 

The author is indebted and grateful to Dr. Charles Slierwin of the Barnard 
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Skin and Cancel' Hospital foi' Ins kind assistance and helpful suggestions in 
securing the splendid cosmetic results in the plastic surgerj’- in this case. 

330 Universihj Club Bldg., Si. Louis 3, d/a. 
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CARCINOM V VXD SARCOIvU OF BLADDER REPORT OF 
IMMAL SIMULTANEOUS OCCURRENCE 
OF BOTH TUMORS 

\ MVCIvLES S IMMLIiGUT, D M GRAAZEL ivd Z R COTTLER 
1 lOm the Depaitnunis of Pathology and L rology, Jewish Hospital of Brooklyn, V V 

Multiple tumoih, especially malignantiei, occui veij' infieqiiently in one 
oigni I biully, as m the intestinal tract, they aie of one type and most com- 
monlj of epithelial ongin The otcuiience of two distinct and entnely dis- 
siinilai neoplasms is most nncoramon and, especially so, is the joint presence of 
taicmoma and saicoma in one oigaii An e\haustne seaicli thioiigh the 
liteiatuie has failed to disclose a single case lesembling the one Me aie lepoitmg 
In 1943, Ciane and Tiemblay collected 151 cases of saicoma of the uimaiy 
bladdei, then gioiip included 7 eases of leiomyosaicoma Recently, Lev and 
Bell piesented a case of leiomyosaicoma of the bladdei and summarized the 
14 cases collected by Kietschmei and DoeiLing as veil as the 7 cases of Ciane 
and Tiemblay The pioseut case is the tMenty-thnd icpoited instance of 
leiomyosaieoma of the iiiinaiy bladdei 

CASE KEPORT 

H N , Jevish Hospital case No 399511, a 52 yeai old white male giocer, 
consulted one of us (S I; on Jammy 10,1947 because of fiequency and dysuiia 
of 25 yeaib’ duiation and hematuria foi the past IJ yeais He had been peifeotly 
well until the onset of these symptoms, when he noted buining on inmation and 
noctuiia, at least once a night On admission he voided eveiy 2 horns, day and 
night, with severe pain The hematuin had been almost constant Dial 
medication had been piesciibed by a geneial piactitionei but no lelief of symp¬ 
toms had been obtained A uiological suivey had never been suggested The 
mine was grossly bloody Rectal examination disclosed the presence of a 
fnm, iioir-tendei mass above and distinct bom the right lobe of the piostate 
The gland itself was not enlaigcd, haid 01 nodular An excietory uiogiam 
revealed no function of the right kidney, even after 1 hoiii The left upper 
urinary tiaot showed the presence of the dye and was moderately dilated from 
the calyceal cups down to the ureteiovesical function Theie was a ciesoentic 
filling defect at the base of the bladdei, nioie maiked on the right (fig 1 ) 

Hie patient was admitted to 0111 seivice at the Jewish Hospital on January 
14,1947 Physical examination, except for the rectal, showed no abnoimalities 
The blood pressure, pulse and temperatuie weie normal 
Laboiatory data Hemoglobin 88 per cent, erythrocytes 4,070,000, leucocytes 
14,650, polymorphonucleais 73 per cent, bands 2 per cent, Ijmiphocytes 22 per 
cent, monocytes 3 per cent Uiine Alkaline, albumin 3 plus, sugai negative, 
microscopically, 10 to 12 white blood cells and 40 to 50 red blood cells 
Phenolsulphonphtlnlem test. 29 1 per cent nr 2 Irouib Urine culture B 
pyocyaneus Blood chemistij’ Uiea mtiogen 32 8 mg pel cent, sugar 108 mg 
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pcv cent; uric acid 0.0 mg. per cent; carbon dioxide coml)ining j)o\ver 5G.9 
volumes per cent. The Kline test was negative. 

Radiographic studies of the chest and spine were negative for metasta-ses. 

Cj'stoscopy, under spinal anaesthesia, revealed almost the entire bladder, 
except for a small portion of the dome, to be covered with thick, friable, papillary 
masses which bled freely on manipulation. Xeither ureteral orifice could be 
visualized, and the neoplastic masses extended right up to the vesical neck. 
Several biopsy specimens were removed and reported as papillary carcinoma. 



Fig. 1. 75 minute cxcretoi-y urogram. Practieally no function on right side; marked 
hydroureter and hydronephrosis on tlie left. Right side of bhuld'r is rigid and limited by 
tumor. 

A cysto-aerogram also showed the presence of the crescentic filling defect and 
numerous negative shadows suggestive of neoplasm. 

A Foley catheter was placed in the bladder and the patient prepared for 
operation. Inasmuch as there was evident damage to the left upper uriitary 
tract, it was felt that an effort should be made to salvage what was possible of 
the function of the right kidney. Accordingly, we planned and undertook a 
3-stage procedui’e in the following order: 1) a right cutaneous ureteroneostoray, 
2) a left cutaneous ureteroneostomy, and 3) a total cystectom 3 ^ Intestinal 
transplantation of the ureters was considered inadvisaljle because of their 
dilatation. 

On January 24, with the patient under nitrous oxide-ether-oxygen anesthesia, 
the right ureter, dilated to 3 times the normal size, was approached through a 
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light oblique, mu»ile splitting incwon, L\Uapeiitoneallj (S I and Z R C ) 
It Mas divided well below the level of the iluc vessels, and the piOMinal end 
intubated with a \o IG F latex iiiethiil catlictci This was Inought out 
thioiigh the wound so tint 1 inch of the uieteial stump piotiuded bejoiid the 
skin siiiface The point of emeigence was appioximately inches aboie and 
medial to the antcuoi siipeiioi iliac spine The convalescence was uneientful 
The output fiom the light kidney lose fiom ICO cc to 800 cc daily The phenol 
sulpbonphthalein test on lamiavy 30 showed the exeietiou fiom. the light kidney 
to be 2 55 pei cent in 2 homs, and from the left to be 21 55 pel cent The uiea 
mtiogen fell to 22 1 

On Febiuaiy b, undei cytlopiopane anesthesia, a siniilai piocedure was 
carried out on the left side The left uielei was found to be dilated to a gieatei 
degree than was the light The output fioni the left kidiiej iveiaged between 


TicJ 2 ilcniisccteu i,ross specimen wotc papillarj caitinoma ibovc ami homogeneous 
sarcoiwntous mass below 

800 to 1250 ce pei 2-1 lioiiis The smooth eonvaleseenee was mteiiupted by an 
episode of acute left pyelonephntis, as evidenced by a chill, fevei, left eostoveitc- 
bial tenderness and positive cultine of the left kidney iiinie foi B eoh and B 
pyocyaneus, on the ninth postopeiative day Undei tieatraent with stiepto- 
myem and sulfathiazole, he became afebiile aftei 6 days It w as decided to wait 
and piepaie the patient with transfusions and infusions befoie undei taking the 
hnal stage of on; planned pmcedme 

Thiity-mne days aftei the second ureteiostomy, undei spinal poutocame 
anesthesia, total cystectomy was peiformed tlnotigh a snpiapubic niidlme 
incision The bladdei, uieteiai stumps, sennnd vesicles and pi estate, except 
foi a small distal poition, weic leiuoved in toto It had been intended to open 
the peritoneum and explore the livei, posfeiioi aspect of the bladdei, and othei 
oigans, hut m fieeuig the dome of the bladdei, which was reniaikably thm, and 
in aieas, devoid of musculatuie, it peifoiated and theie was a tiimoi spill This 
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made us abandon the exploration. There a very firm, hard mass in the 
region of the right ui'eteral Oiifice which cone.-^ponded to that felt rectally. 
Altliough adhesions w'ere p^e^ent in this aiea, a clean plane of cleavage was 
established and no difficulty encounteied during the procedine. Drainage was 



Fig. 3 .1, Photomiciograph, showing papillary carcinoma above and leiomyosatcoma 
below B, Show mg papillary carcinoma. 

e.stablished both suprapubically and perineally through a counter incision. 
Convalescence was remarkably uneventful. 

Pathological report (A. j\I. and D. M. G.): The gross specimen consisted of a 
previously opened urinary bladder with attached seminal vesicles, ureteral 
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stumpb and poition of the pio^tatc The e\toinal suiface «as gia 3 ^ and led, and 
loughened bj' fibioub tags The mutosa ■nas leplaced by friable gray-oiange 
papillaij’ tissue The uall measined up to 1 5 cm m thiclvness except foi an 
aiea at the base in uInch the nail nas replaced by a film mass, 5 bj' 4 by 4 cm , 
nInch merged indistinctly vith the adjacent tissue On section, the cut surfaces 
were homogeneous, gray, and the central poition contained seveial iiiegulai, 
soft, blight yellow, clearly outlined areas up to 1 cm in greatest dimension 
The seminal vesicles and prostate were not unusual See figuie 2 

iilicioscopic One pi epiration showed at oneenda tumor composed of urothe¬ 
lial cells in nests or mounted on connective tissue stalks The cells varied in size 
and shape and in nuclear stains IMitotic figures were fairly numerous There 
weie'foci of necrosis and the tumor extended into the muscular coat In the 
deeper portion^tlieie was another tumor composed of spindle-shaped cells of 



Fig 4 Sho\\ mg leiomyosarcoma, Note mitotic figures 

vaiymg size Here, too, the nuclei weie hypeichiomatic and many were in 
mitotic division The cells weie in inteitwining bands Occasional giant 
tumoi cells weie piesent Toci of neciosis weie also piesent in this tumoi In 
occasional aieas both types of tumoi were piesent Tumoi cells weie also 
seen within lymphatics Scatteied within the tumoi mass weie fiagments of 
the musculai wall Diagnosis Urmaiy bladdei with papillaiy caicinoma and 
with leiomyobaicoma See figuies 3 and 4 
At the present time, 6 months aftei opeiation, both uieteiostomies aie func¬ 
tioning well Howevei, lectal examination leveals the piesence of a small hard 
nodule on the light side and a radiogiaph of the chest leveals the piesence of 
pulmonaiy metastases The supiapubic nudline incision has healed except for 
the lower angle which mteimittently discharges pus and blood Although both 
these neoplasms aie consideied ladio lesistant, a couise of theiapy has been 
started as a palliative measuie He lias gamed weight and his hemoglobin is 
100 per cent 
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SUMMARY 

A case is presetted which is uuiciue iu that \)oth a papillary careincma and a 
leiomyosarcoma are present and existing independently of one another in the 
same urinary bladder. This is the twenty-third reported case of leiomyr-arcoma 
of the urinary bladder reported in the literature. 

ooo Prospect Place, Brooklyn, N. Y. 

4711 Twelfth Avc., Brooklyn, N. Y. 
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CARCIXOMA wrrilix A DIVERTICULUM OF THE BL4DDER‘ 

CAUL K PEARL\IA^ asd RAA iM BOBBITT 
rrorn Ihc Velcrans idwmnfratton Hospital, Huntington, IT Vet 
Caicmom .1 m a dncititulum of the bladdei is consideied to be a lare lesion 
In Lower’s senes of 157 uses of bLiddei diveiticuU, tumor was associated with 
dneitituhim in 8 cases, m 2 of which the tiimoi was in the diveiticulum 
Goldstein and Abeshouse in 1913 weie able to leiiew only 94 cases of cancel 
confined to a diveiticulum of the bladdei Muellner is of the opinion that 
this t 3 ’pe of cancel is encoiinteied consideiably moie often than the figiiies indi¬ 
cate Ho asciibes this to the fact that most instances of caicinoma in a divei- 
ticuUim simply are not icpoited Undoubtedly, many aie missed because the 
mteiioi of a diveiticulum is not visualized easilj' In a discussion with some 
mcmbeis of this society, aftci the piesentation of his case, Muelhiei found that 
a few urologistspiesent could account foi well ovci a dozen such cases, none of 
which had been lepoited 

Bladder diverticula are treated conscivatively as a rule, and lemoval of the 
obstiuetion at the vesical outlet is considered to be sufficient unless the diveitio- 
uluin IS non emptying oi causes obstiuction to the uietei If the incidence of 
caicinoma in a diveiticulum is much gieater than believed heietofoie, the pei- 
tment question, as has been suggested by some mvestigatois, is whethei evcision 
of most divciticula should be the tieatment of choice The following case is pie- 
sented in older that futuie statistics may be impioved by its inclusion 


CASE RBrOKT 

A 76 yeai old man was admitted to the hospital on Octobei 20,1946 because of 
gross hematuria and passage of clots, of 10 days’ duiation Eveept foi pain 
while passing the clots, he had no othei iiiinaiy sj'raptoms Theie was a loss of 
w eight of 35 pounds m the past j eai Pi lor to the onset of the pi esent illness, he 
had no uiinary symptoms 

On evamination, he was found to be an eldeilj', thin, white man who exhibited 


the lesiduala of an old left hemiplegia, hj'pertension, and coionaiy arteriosclerosis 
with guide 2 heait disease No abnormal masses weie palpated on abdominal 
examination Rectal examination lovealed a small, film, movable prostate 
Theie was no induration of the bladdei base oi fixation of the bladdei, on bi¬ 
manual examination On cystoscopy, a mass n.is seen which appeared to be a 
neciotic tumoi with hemoiihageintoit on the leftside of the bladdei Theie was 


no piostatic enlaigement or bladdei neck contractuie Biopsy of the mass 
showed only old, paitly oiganized blood clot Theiefoie, cystoscopy was le- 
peated and sevcial ounces of old and fiesh blood clot evacuated The lesion pre¬ 
viously descubed as a tumoi consisted entiiely of blood dot which was lemoved 
by fi eciuent w ashings and suction A divei ticulum with an oi ifice approximately 
1 cm in diametei was then visualized neai the left uieteial oiifice (fig 1). 

> Published with permission of the Chief Medical Director, Department of Medicine 
pressedTSimtaonJ drr"bT?he™u?hore“^^^^^^ ”” responsibility for the opinions ex- 
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Within the diverticulum, the papillary procosbcs of a tumor were f-een. A 
piece of tissue, removed by cystoscopic biopsy forceps, was reported by the path¬ 
ologist as papillary carcinoma. Both ureters were easily catheterizcd to the 
renal pelves. Urinary effluxes were clear. Retrograde pyelograjihy was not at¬ 
tempted since intravenous pyelography had been obttuned previously and showed 


Fig. 1. Cystogram, showing diverticulum on left, also reflux into right ureter and renal 
pelvis. 




•* 

_LULltill It till v\v 

Fig. 2. Specimen removed at operation 

poor renal function but no gross abnormalities. X-ray studies of the chest and 
bones showed no evidence of metastases. Because of poor renal function, as well 
as for the prevention of recurrent clot formation, drainage was instituted bj’’ an 
indwelling urethi'al catheter. The medical consultant concurred in the opinion 
that operative risk would be justifiable. After 7 weeks of drainage with suppor¬ 
tive therapy, repeated small blood transfusions, high vitamin and high protein 
diet, the patient was scheduled for opei’ation. The bladder was exposed supra- 
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piibicully, and opened. The bladder mucosa was remarkablj- normal in appear¬ 
ance. A ureteral catheter was passed up the left ureter and left inljdng. The 
diverticulum was packed with a gauze strip and easily mobilized. It was then 
excised in toto. The detect was repaired and the bladder closed around a supra¬ 
pubic catheter. When the specimen (fig. 2) was examined, a surprising feature 
was that only a small plaque-like lesion, approximately 1 cm. in diameter, le- 
mained of the tumor. Apparently the papillary processes had sloughed away or 
had been removed with the cystoscopic forceps. The tumor had not invaded the 
wall grossly or microscopically (fig. 3); however, there was marked marginal 
lymphocytic infiltration which was considei ed to represent a pre-invasive stage. 



Fig. 3. A, Low power photomicrograph; B, high power. (Courtesy of Army Institute 
of Pathology.) 

Healing was delayed in spite of supportive therapy, and there was persistent 
drainage from the lower angle of the wound. Inasmuch as the tumor bearing 
area had been removed completely, there did not appear to be any indication for 
radiation therapy. 

Six and one-half weelis after the operation, the patient suffered another cere¬ 
bral accident and expired t week later. 

Veterans Administration Hospital, Huntington, ]V. Va. 
llS9-4th Aue., Huntington, W. Va. 
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CYSTOMETRY, AND TPIE TREATMENT OF VESICAL DYSFUNCTION 

IN PAIL\PLEGIAi-== 

HERBERT S. TALBOT 

From the Urolo/jic and Parujilcgic Sections, VcleranH 
Administration Hospital, Richmond, Virginia 

INTRODUCTION 

The major iirologic problems encountered in the care of patients with spinal 
cord injuries arise, either directly or indirectly, from interference with the normal 
innervation of the bladder. A prominent e.xception is the tendency to urinary 
litliiasis which is frequently exhibited by patients undergoing long periods of 
muscular inactivity for any reason; but even this is, in these cases, notably 
enhanced by the stagnation and infection resulting from the vesical dysfunction. 
It is, of course, well Icnown that vesical function which is normal, or clinically 
indistinguishable from normal, is restored spontaneously in a significant propor¬ 
tion of cases of spinal cord injury, even though paralysis of the extremities may 
remain. It is probably true, as well, that if genuine recovery of bladder function 
is to occur, it will occur relatively' early, perhaps as soon as spinal shock has 
passed. But spinal shock is itself a phenomenon of variable duration. Sensory 
and motor return in the extremities are seen IS months or more after injuiy, and 
although visceral return may not be anticipated after so long an interval, it is 
diflBcult to find logical justification for establishing an arbitrary time limit beyond 
which no prospect remains but permanent suprapubic drainage. 

The chief value of a suprapubic cystostoray i s imp licit-in its being established 
early, when the patient is unable to empty his bladder unaided, and when external 
circumstances render any other form of drainage dangerous or impracticable. 
Drainage through a surgically created fistula is not a substitute for normal func¬ 
tion. It is a means, not the best but sometimes the most expedient, of carrying 
the patient through the early' phase of his treatment. It should be discontinued 
as soon as the means and facilities are available for instituting tidal drainage, and 
before the inevitable contraction of the bladder has reached an irreversible state. 
Its permanent use should be reserved as a last resort for those cases in which 
every' other resource has failed to y'ield a satisfactory ty'pe of voiding. 

It is perhaps true that a permanent suprapubic tube may' be less inconvenient 
than what is generally known as an “automatic bladder.” This designation, a 
particularly' unfortunate one, is generally applied to those bladders which empty 
themselves periodically, and more or less completely, but independently of any' 
voluntaiy control. They' might more coiTectly be termed reflex bladders since 
they are activated largely if not entirely' by' reflex mechanisms. Fortunately, 
the reflex bladder can in many instances be brought under a form of voluntary' 
control sufficiently effective to avoid major inconvenience. 

1 Published with permission of the Chief Medical Director, Department of_Mediciae and 
Surgery, Veterans Administration, who assumes no responsibility for the opinions expressed 
or conclusions drawn by the author. 

- Read at annual meeting, Mid-Atlantic Section, American Urological Association, 
Washington, D. C., IMareh 22, 1947. 
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THE PHYSIOIOGY OP MICTURITION 

The auionomic nervous system. Visceral control is exercised largely through 
those parts of the nervous system ■which, although not entirely divorced from the 
will, carry out the major part of their activities ■without benefit of voluntary 
direction. These nervous pathways and their associated nuclei and ganglia are 
collectively termed the autonomic nervous system, which is divided into 2 sets 
of pathways, the sympathetic and the para-sympathetic. The former comprises 
the thoraco-lumbar, and the latter the bulbar and sacral outflows. The eSeient, 
or to use GaskeU’s terminology, the exciter neurons of the sympathetic pathway 
are generally situated in the various sympathetic ganglia, while those of the 
parasympathetic system have tended to move even more peripherally and are 
usually found in the ganglia situated in the walls of the various viscera which they 
innervate. The motor nerves to the bladder and urethra contain efferent fibers 
from both the sympathetic and the parasympathetic, but the latter are the essen¬ 
tial nerves of micturition. The frequently stated theory of their antagonistic 
action on the detrusor muscle and the internal sphincter has now been largely 
discarded. Although there seem to be sympathetic inhibitor fibers to the detru¬ 
sor, the sympathetic supply is not essential to micturition, and its interruption 
has no appreciable effect upon this function. The opening of the so-called 
internal spluncter, which takes place reciprocally with the contraction of the 
detrusor muscle, is a mechanical action dependent upon the arrangement of the 
longitudinal muscle fibem of the bladder wall which are continuous on to the 
urethra. If there is any neiwous component at all in this reciprocity, it must be 
mediated throu^ the ganglia of the vesical ple-xus itself, since it may take place 
even when all connections ■with the central nervous system have been severed. 
There is no need, therefore, to postulate a dual control, depending upon the bal¬ 
ance of antagonistic impulses. Efferent sympathetic fibers supply the trigonal 
muscle, the posterior urethra, the seminal vesicles, the ejaculatoiy ducts, and 
the prostatic musculature. All of these are mesodermal tissues and are concerned 
OTth the motor aspect of the sexual function. The blood vessels of the bladder 
wall are also supplied by sympathetic fibers. The detiusor muscle is derived 
from the cloacal membrane and receives its motor innervation from parasympa¬ 
thetic fibers from the second, third and fourth sacral segments, which pass 
through the sacral nerves. 

The external sphincter is supplied by the pudendal nerves, which are derived 
from the third and fourth sacral segments and are part of the voluntary neiwous 
system. 

The sensory nerves of the bladder. Afferent fibers from the bladder and urethra 
course through the sympathetic and parasympathetic pathways, as ■well as 
through the pudendal nerves, conveying a variety of sensations which is unusual 
among hollow viscera. The bladder is sensitive to both superficial and deep 
stimuli, the latter being those of muscle stretch. Its mucosa responds, in slight 
degree at least, to heat, cold, and tactile stimulation, and is highly sensitive to 
pain. Some localization of the point stimulated is possible. Since afferent 
fibers in the sympathetic nerves may enter the spinal cord as high as the ninth 
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dorsal segment, it is possible for a patient mth transection of the spinal cord 
below this level to retain some awareness of pain and distension, a point of some 
importance in bladder training after such injuries. The urethra and, in the male, 
the corpora cavernosa are also supplied with afferent somatic fibers which are 
transmitted tlirough the pudendal nerves. 

Bladder tone. All contractile tissues, thi'oughout the body, are in receipt of a 
constant stream of impulses from the central nervous system, to which in turn 
they contribute a like stream of afferent impulses. A state of balance results, 
and the influence of the central nervous system is called tonic. Relations of the 
organ so influenced to the body as a whole are termed postural; posture is then 
an active response of an integrating nervous system to forces tending to disturb 
the configuration of the part. The bladder, far from being an inert elastic sac, 
exhibits this postural tone in full measure, assuming a new configm'ation when¬ 
ever its contents increase or decrease. The tonic control of its musculature is 
thought to be exercised by mechanisms similar to those controlling tone in striated 
muscle. 

From experimental evidence, it appears that bladder tone is regulated from 
centers near the cephalic border of the hind brain, which are in tmm subject to 
impulses from the motor areas of the cerebral hemispheres. The vesical muscu¬ 
lature is also influenced by impulses arising in autonomic centers in the hypo¬ 
thalamus, through which psychic mfluences are probably mediated. Descending 
influences from aU these higher centers reach the bladder through the spinal reflex 
centers in the second, third, and fourth sacral segments and it is logical to believe 
that final integration takes place at these levels. It is likely that the sympa¬ 
thetic inhibitor fibers, previously noted as having no direct part in the act of 
mictmition, are a factor in maintaining this tonic balance. 

It is obvious, however, that the influence of the higher centers upon vesical 
fimction involves more than the mere maintenance of a static tonus. They 
integrate and co-ordinate, \vith a high degree of accm-acy and efficiency, all the 
contractile phenomena exhibited by the bladder and urethra. The purely reflex 
bladder of spinal cord injuries has lost more than direct voluntary control. How¬ 
ever satisfactory a clinical approximation of normal function it may achieve, it 
caimot develop the exquisite capacity for adjustment and eflBcient action which 
is observed in the intact mechanism. Thus, injmy to the nervous mechanism 
results not only in simple loss of function, but in positive dysfunctions caused by 
the released activities of imdamaged nervous centers, previously subject to con¬ 
stant control. 

The act of micturition. From the foregoing, it will be evident that although 
the bladder be termed a reflex organ, and micturition a reflex act, these terms are 
but relative. In man, purely reflex activity of the bladder is observed only in 
infancy, or after the interruption of pathways above the reflex arc. This concept 
is essential to an understanding not only of the normal act of micturition, but to 
those alterations which may be anticipated after injury of the spinal cord. The 
most striking of such alterations is the loss of volimtaiy control, and a discussion 
of the probable natm’e of this control offers a convenient point of departure for 
the investigation of the normal mechanism of micturition. 
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The human bladder reacts to distension by contraction of its muscular wall. 
But as soon as the distension ceases, or even during its com'se if it be slow and 
gradual, there occurs a remarkable adaptation in the form of a lengthening of the 
individual muscle fibers \vith a consequent dilatation of the viscus. The response 
to the so-called stretch refle.v is therefore biphasic, and the bladder maintains, 
as one observer described it, a constant gentle grasp on its contents. While the 
bladder is being gradually filled, there is a gradual slow increase in intravesical 
pressure; when the fill is interrupted the pressure drops, indicating the adjustment 
of the bladder’s configuration to its contents at that moment. As the distension 
increases, however, the capacity of the bladder to adapt itself by further dilata¬ 
tion diminishes. Eventually, a point is reached at which in the absence of inhi¬ 
bition, a further stretch stimulus brings about forceful contraction of the detrusor 
with consequent emptying. In the infant such inhibitions do not occur, and the 
emptying contraction is unimpeded. 

In the normal adult, as demonstrated in the classical experiments of Denny- 
Brown and Robertson, this reflex contraction is controlled by the restraining 
effect exerted by higher centers. The site of impact of this inhibition is probably 
upon the efferent neurons in the sacral segment of the cord, and it is so effective 
that the spontaneous nervqus discharges which produce vesical contraction can be 
inhibited with ease. At low volumes, this mechanism operates below conscious 
levels, gradually intrudmg upon consciousness as volume increases. Perceptible 
sensation is produced only when the contractions pass a certain threshold of 
intensity. Restraint of micturition is thus in the nature of a direct inhibition. 
But since it has been demonstrated that voluntary micturition is entirely second¬ 
ary to an active contraction of the bladder, and since this can be evoked only by 
the stimulus of stretch, it follows that true voluntary initiation of micturition 
does not occur. It is not denied that willed efforts to urinate can bring about 
contractions of the detrusor, which develop with only a brief period of latency, 
and even in the absence of e-xtiinsically applied stretch stimuli, such as may be 
produced by increased intra-abdominal pressure. The mechanism in this event 
is indirect, however, and consists essentially in the voluntary withdrawal of 
inhibitory impulses. It is concluded therefore, from the direct nature of the 
restraint and the indirect nature of facilitation, that voluntary control is effected 
by variations in conscious or unconscious inhibitions of the spontaneous reflex 
mechanism. It follows, as Kuntz has pointed out, that voluntary control of 
micturition undoubtedly is facilitated by a normal functional balance of the 
sympathetic and parasympathetic nerves. This has already been suggested in 
the discussion of bladder tone. 

The parts played by the internal and e.xtemal sphincters in voluntary and 
reflex micturition have been the subject of intense clmical and experimental 
investigation and no little controvert. Although the term internal sphincter 
is here retained for convenience, because of its familiarity, there is in fact no true 
sphincter at the vesical orifice, in the sense of a complete well marked ring of 
muscular tissue. The trigone, which is embiyologically distinct from the detru¬ 
sor portion of the bladder wall, is formed by a continuation of the ureteral muscu¬ 
lature and itself continues along the posterior wall of the urethra. The nerve 
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close down on its contents, bringing about an iacreased intravesical pressure 
which, is immediately reflected by the sensitive water manometer. It must be 
recalled that the only known stimulus to detrusor contraction is stretch, a dy¬ 
namic rather than a static phenomenon. The increases in pressure are a function 
not of the absolute volume of bladder contents but of additional increments of 
volume. With the volume held constant the pressure drops as the muscular wall 
adapts its configuration to its new content. In other words, the intravesical 
pressure after a preliminary- rise drops again to a base line after each added 
increment. As the total volume increases, this base line gradually rises, eventu¬ 
ally reaching the point at which further accommodation does not occur and the 
degree of stretch is suflScient to stimulate an emptying contraction. This illus¬ 
trates most beautifully the bi-phasic character of the response of smooth muscle 
described as the stretch reflex, and is evidence as well of the control of tonus and 
coordination exercised by higher centers, for bladders which have suffered inter¬ 
ference with their innervation display definite changes in this process of accom¬ 
modation. 

The normal bladder makes this adaptation with remarkable speed and smooth¬ 
ness. As the fluid nms in, there is a gradual even rise in pressure, with an almost 
immediate drop to the base line as soon as the flow is interrupted. In fact, with 
the slow rate of flow used during this series of observations, some bladders ap¬ 
peared to be able to make their adjustment even as the fluid ran in, so that there 
was no perceptible drop as the fill was discontinued. Seldom was the drop more 
than 5 cm. of water, and only rarely as much as 8 cm. 

With distiurbances of innervation such as occur with spinal cord injury, this 
ability of the vesical wall to adapt its configuration to a varying content may be 
gravely impaired or lost entirely. The immediate reaction of the bladder wall 
to the inflow of fluid is then so exaggerated that the slow addition of only a few 
cubic centimeters may bring about a rise of pressure of as much as 35 cm. Such 
marked pressure changes may occasionally be associated with leakage around the 
catheter and so were at first confused mth what might be called emptying con¬ 
tractions. Since the latter do not necessarily succeed in emptying the bladder, 
the distinction may seem arbitrary, but it is, in fact, of some physiological impor¬ 
tance. An emptying contraction may be defined as a more or less co-ordinated 
wave of muscular contraction brought about by the stimulus of stretch and 
resulting in a well sustained expulsive effort. Cystometrically, it is characterized 
by a rapid but smooth rise in pressiue to a point at which it is held until fluid 
escapes past the bladder neck, when it drops sharply. When, because of obstruc¬ 
tion at the vesical neck or insuflBcient detinisor force, there is no such leakage, the 
pressure drops, after a variable interval, smoothly and uninterruptedly to the 
base line. To avoid confusion, these were described as involuntary contractions 
regardless of whether or not they brought about ex^iulsion of the bladder’s con¬ 
tents. Whatever they may be called, they are easily distinguished from the 
irregular increases in pressure just noted. With the latter, the fluid level in the 
manometer rises jerkily and, instead of holding steadily at its peak, swings up and 
down through an excursion of as much as 10 to 15 cm. Only rarely is it asso- 
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dated with passage of fluid through the internal orifice, probably because there 
is seldom a sufficiently well maintained or co-ordinated contraction to draw open 
the bladder neck. 

Most characteristic is the delay and irregularity of the fall in pressure to its 
base line. Although the regular procedure was to interrupt the fill in order to 
give the vesical wall every opportunity to accommodate itself, the drop was slow, 
and frequently interrupted by intercurrent rises. When the patient was asked 
to strain, as usual, it sometimes happened that the fluid level following the strain 
fell to a level a few centimeters below that noted immediately before; the curve 
was then plotted to the lower reading. In observing this entire phenomenon, it 
was diffi cult, to escape an impression of inefficiency and inco-ordination, particu¬ 
larly as compared vuth the steady behavior of normal or more nearly normal 
bladders, so that during the course of the work the terms stable or unstable crept 
into daily use. It was further noted that an unstable bladder, so-called, remained 
so at every level of fill, although the fluctuation became less marked as the volume 
and pressure rose, while the bladder which adjusted itself speedily to the first 
increment continued to do so until its capacity was reached. 

Since the impulses controlling tone and co-ordination are probably integrated 
at the level of the sacral refle-v centers, it is to be expected that lesions at this level 
will result in the most serious loss of function. With such injuries, the resulting 
bladder is called autonomous, since it has been severed from its connections with 
the central nervous system. The reflex arc upon which its contractions must 
then depend is the short one mediated through its intrinsic ganglia. There is 
little or no co-ordination and no tonic adaptation. Cystometrically, these blad¬ 
ders exhibit an extreme degree of instability; they are markedly hypertonic and 
show frequent involuntary contractions which do not succeed in expelling the 
contents. Clinically, they are characterized by small capacity, high residual, 
and frequent involuntary voidings of small quantities of urine. They are of all 
types of neurogenic bladder the most distressing to endure and the most difficult 
to treat. 

With injuries at higher levels of the spinal cord, which leave intact the reflex 
centers in the sacral segments, the degree of vesical dysfunction depends not so 
much upon the precise level as upon whether or not the tracts through which 
impulses travel from higher centers to the bladder are interrupted. Similarly, 
the severity of the injury, insofar as it affects vesical function, is of less signifi¬ 
cance than its specific effect upon the fibers of these tracts. Conceivably, a com¬ 
plete transection may leave a better result than an incomplete lesion which leaves 
iome fibers intact while destroying others. For there can be no satisfactory 
sntegration in the sacral segments when the impulses arriving there are irregular 
and confused, and a completely reflex bladder may be more amenable to correc¬ 
tive training than one subject to such stimuli. Since most of the tonic control 
exerted upon the sacral reflex centers is inhibitory in character, it follows that 
the reflex bladder vdll generally be hypertonic, and this is borne out by cysto- 
metric studies. The exaggerated tonus may be further enhanced by infection, 
calculus, irritation of the catheter, spasm of the skeletal muscles, and by the con- 
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tracture consequent upon prolonged continuous drainage, whether by catheter 
or suprapubic tube. The atonic bladder is usually characteristic of interruption 
of the afferent half of the reflex arc, such as occurs in tabes, and will nob often be 
found in cases of spinal cord injury. 

Cystometry may generally be expected to reveal the state of tonus and the 
presence or absence of involuntary contractions. It cannot by itself identify 
nor evaluate the factors contributing to tonic alterations. Neither can it 
localize the neurological lesion, nor is it reasonable to expect it to do so, al¬ 
though it may be helpful in determining whether or not a transection is complete. 
As carried out in this series of cases, it also revealed the extent to which intra¬ 
vesical pressure could be raised by voluntary straining, and provided the occasion 
for an accurate determination of vesical sensation at various stages of filling, both 
important considerations in the method of treatment pursued. 

TREATMENT 

The treatment of neurogenic vesical dysfimction in paraplegia is fundamentally 
a problem in rehabilitation. It must develop the fullest utilization of all remain¬ 
ing fimction, along with such substitutes as may be available for that part of the 
function which has been lost. In the case of vesical dysfunction as found in para¬ 
plegia, it involves training the refle.xly acting viscus to its maximum efficiency 
and superimposing upon this some type of control to replace that lost through 
impaired innervation. The rationale of an approach to the problem is compre¬ 
hended in the following observations: 

1. A reflexly acting bladder can in many cases be brought to a serviceable 
degree of efficiency, in respect to its capacity and its ability to empty itself. 

2. The loss of control in these cases is essentially a loss of the inhibitory influ¬ 
ence exerted by the higher centers. 

3. The effective stimulus to detrusor contraction is stretch. Given a certain 
degree of vesical distension, the degree of stretch necessary to excite an emptying 
contraction may be produced by pressure applied voluntarily to the exterior of 
the viscus, usually by abdominal straining. Thus the patient retains the capacity 
to facilitate the initiation of micturition. It ^vill be recalled that with an intact 
nervous system voluntary micturition is brought about largely by the withdrawal 
of inhibitory impulses. Since these are absent in the paraplegic, a sufficient 
degree of stretch is theoretically all that is required to initiate micturition, and 
this, in fact, is what occurs when the bladder empties reflexly. 

4. This ability to initiate voiding voluntarily, coupled mth an awareness, 
either through sensation, or by timing if sensation is absent or unreliable, of the 
approaching limit of bladder capacity, enables the patient to anticipate involun¬ 
tary reflex micturition. 

5. If, as is often the case, the bladder’s capacity can be established at a reason¬ 
ably consistent level, the patient will be able to keep dry. 

Proceeding from these fundamental considerations, the ideal of treatment may 
be stated as comprising four main objectives, which will be considered in order. 

1. The establishment of urethral voiding. 
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2. A bladder of sufficient capacity to act as a reservoir for convenient intervals 
and with reasonable consistency. 

3. A bladder which is capable of emptsdng itself completely or almost com¬ 
pletely. 

4. A sufficient degree of control to avoid involuntary escape of urine. 

Urethral voiding is an obvious prerequisite to any approximation of normal 

bladder function, and this involves the closure of all fistulas, be they deliberate 
or accidental. The literature, particularly that of a few years back, contains 
references to indications for permanent suprapubic drainage, and it is true that in 
our present state of skill and knowledge there are occasional patients who ^vill 
have to be left with permanent adventitious drainage of one sort or another. 
But an occasional unexpectedly good result in this series has encouraged the con¬ 
viction that no patient should be condemned in advance to this prospect. Nor 
may it be forgotten that the more nearly the bladder function approaches normal, 
the stronger the likelihood that the upper tract will remain healthy. 

The accidental fistulas are those which develop as the result of infection. These 
are almost invariably periurethral and most often emerge in the region of the 
penoscrotal junction. They are sometimes associated with urethral diverticula 
which require plastic surgery if they do not drain adequately into the urethra. 

A fair proportion of suprapubic sinuses will close spontaneously during urethral 
catheter drainage, particularly if the fistulous tract enters high on the bladder 
wall. Unfortunately, most of those encountered in this group were close or even 
adherent to the symphysis pubis, and these, if they do close, are apt to reopen 
with the slightest strain. If firm, spontaneous closure does not occur in 2 or 3 
weeks, definitive surgical repair is indicated, as it is in practically all urethral 
fistulas. 

Rehabilitation of vesical function depends next upon an adequate bladder 
capacity. For practical purposes, this should be not less than 8 ounces, and 
10 is better, although a bladder which retains no more than 0 may be fairly satis¬ 
factory if there is good control. Patients should not be encouraged in their some¬ 
times enthusiastic efforts to demonstrate how much they can void at a time. 
No useful purpose is served by a capacity exceeding 12 ounces. A greater dis¬ 
tension may encourage ureteral reflux when the ureteral orifices are incompetent, 
as is sometimes the case, and the task of contracting around and expelling too 
large a volume of fiuid may place too heavy a burden upon a detrusor already 
embarrassed by disturbed innervation. 

Provided that irreversible changes have not taken place in the bladder wall, 
it is often possible, although not always easy to increase the capacity of a con¬ 
tracted bladder to a useful level. This is accomplished by gradual and gentle 
distension carried out over a considerable period of time, and to this end tidal 
drainage has been most useful. Properly carried out, it provides an easily con¬ 
trolled method of procuring this gradual distension, while at the same time help¬ 
ing to keep the bladder clean and free from infection. Abrupt and forceful 
distension defeats its o^vn purpose by stimulating the stretch reflex. Quite as im¬ 
portant as the actual capacity is its consistency, that is, the bladder’s ability 
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unfailingly to accommodate this amount before going into an involuntary expul¬ 
sive effort. An organ which may hold no more, for instance, than 6 ounces but 
which is never stimulated to emptying by a smaller content, is a better subject 
for training than one which, although it can carry 12 ounces at times, is equally 
likely to empty reflexly at 4 or 5. Such consistency may be more difficdt to 
achieve than a mere increase in maximum capacity and will almost certainly take 
longer. 

The elimination of residual urine or its reduction to a neglibible quantity is of 
paramount importance, not only in respect to vesical function but because it 
constitutes a dangerous source of infection to the rest of the vuinarj’’ tract. A 
reflex bladder may empty itself completely; but frequently, and despite its hyper¬ 
tonicity, it -will carry a residual urine of significant amount. There are probably 
two main explanations of this apparent paradox. First, there is the faulty 
co-ordination of the contractile impulses, most marked in the autonomous blad¬ 
der but exhibited in varying degrees with injury at higher levels of the cord as 
weU. In some cases, there is actual insufficiency of the detrusor force. Second, 
there must be considered the development of obstmction at the bladder neck. 
As Emmett, among others, has indicated, there is no true sphincter at the internal 
orifice. The so-called bladder neck is, in effect, the edge of the detrusor muscle, 
and as such shares in the hypertrophy associated \vith increased tonus and con¬ 
stant ineffectual contractions. Infection and secondary fibrotic changes will 
enhance the obstruction thus produced. Even when no declivity can be demon¬ 
strated cystoscopically, these clianges may be sufficient to impede the normal 
reciprocal opening of the internal orifice on detrusor contraction. See figure 1. 

Muscle tissue in general is susceptible of improvement in strength and co-ordi¬ 
nation imder the influence of controlled use, and all planned therapeutic exercise 
is based upon this premise. The smooth muscle of the bladder is no exception 
and as a means of providing such controlled rhythmic exercise, in simulation of 
normal function, tidal drainage is the best device available. When it is discon¬ 
tinued, or even during its continuance at night while the patient is up and about 
by day, the catheter is left in, with a clamp attached, the clamp being opened at 
intervals approximating those at which the bladder is emptied by siphonage, with 
due allowance for the fact that no fluid is being run in. And when, finally, the 
catheter is removed, the patient is trained to void at corresponding intervals. 
As the capacity of the bladder increases, these intervals will of course be length¬ 
ened proportionally. 

Transurethral resection is indicated for demonstrable obstruction at the blad¬ 
der neck, and in carefully selected cases will bring about a sharp reduction in the 
amount of residual urine, or its complete disappearance. In view of the nature 
of the disease, as previously described, it is not sufficient to resect only a small 
arc at the floor of the bladder. As Thompson has suggested, the procedure must 
include the entire circumference of the internal orifice, and, if insufficient tissue 
is removed at the first attempt, there need be no hesitancy about repeating it. 
Although, in this series, the indications for transurethral resection have not been 
so broad as those advocated by Emmett and Thompson, the usefulness of the 
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operation is not limited to those cases in which gross obstruction may be observed 
cystoscopically. Whenever there is a persistent residual urine associated with 
what appears to be a sufficient and satisfactory detrusor force, as demonstrated 
cystometrically, resection is amply justified 

With a bladder which is intact, reasonably clear of infection, possessed of a 
useful capacity, and capable of emptying itself completely or almost completely, 
the effort is made to establish control by training the patient to initiate voiding 
voluntarily at appropriate intervals. In the absence of inhibitory power this 
provides, after adequate training, an effective method of avoiding involuntary 
micturition. It is apparent that some means must be available whereby the 
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patient can be aware that the bladder is approaching its capacity. About 70 per 
cent of the patients in this series retain some degree of vesical sensation in asso¬ 
ciation with vesical filling. This may manifest itself as a relatively normal desire 
to void, a sense of pressure in the lower abdomen, suprapubic or more generalized 
abdominal pain, or pain and burning in the penile urethra. It is important to 
differentiate sensation associated simply with distension from that which accom¬ 
panies a contraction, since the tatter occurs too late to be usefully exploited. 
The former, whatever form it takes, can usually be recognized at levels of filling 
well witliin the bladder’s capacity, providing a means whereby the patient can 
train himself to an awareness of his bladder’s distension and its approximate 
degree. Not infrequently there are other manifestations of a full bladder, pre¬ 
sumably provoked by autonomic stimulation, such as sweating, chills, goose 




1142 


HBRBEBT S. TALBOT 


pimples, or headache. These usually anticipate the bladder’s involuntary empty¬ 
ing by so short an interval as to have little value as signals. 

The group of patients in whom sensation is absent or imreliable must rely upon 
timing, and regulation of fluid intake. This is more diflBcult and not so satis¬ 
factory, but quite practicable in the case of an intelligent and co-operative pa¬ 
tient, who is able, after some experience, to adjust the frequency of his voiding 
to the amount of fluid he takes. The same method is applicable to all patients 
at night, although most will require to be aroused at least once to insure a dry 
bed. 



Fig. 2. A, cystometrogram made 6 weeks after injury at level C5 and 6. Spinal shock 
still present. Atonic bladder. B, same case 4 months later after treatment by tidal drain¬ 
age. Some recovery of bladder tonus; occasional involuntary contraction; return of blad¬ 
der sensation; fairly good straining pressure with emptying contraction stimulated by 
strain at fill of 250 cc. Patient now voiding per urethram; capacity 250 cc, residual 30 cc; 
can initiate micturition voluntarily by straining. 

All normal individuals have encoimtered the diffi culty of tr3dng to m'inate when 
the bladder was not sufficiently full. But if it be moderately distended, even 
though not to the point of having produced conscious desire to void, micturition 
can readily be initiated by straining. With this there are probably associated an 
elevation of the perineum and the withdrawal of inhibitory impulses, the latter 
an unconscious phenomenon. The straining results in increased intra-abdominal 
pressure which, impinging upon the wall of the bladder, produces a sufficient rise 
in intravesical pressure to initiate the stretch reflex. Thus the straining itself 
does not primarily initiate micturition, but begins a train of events leading up 
to detrusor contraction. This in turn is associated with opening of the internal 
orifice and the escape of urine. Unless this opening takes place even most con¬ 
siderable pressures will not bring about voiding, as pointed out by Denny-Brown. 
During cystometry it is sometimes possible to demonstrate a brief but perceptible 
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latent period between the straining effort and the resultant active contraction of 
the bladder muscle. Once the act of micturition has begun, however, further 
straining or manual pressure may usefully augment a detrusor force which would 
otherwise be inadequate to discharge the contents of the bladder completely. To 
enhance this effect, or to increase the intra-abdominal pressure originally gen¬ 
erated, a simple type of abdominal belt has sometimes been found helpful, and 
in at least 1 case spelled the difference between success and failure. See figures 
3 and 4. 

Straining is not the only method of initiating micturition although by far the 
most reliable. Trigger mechanisms, often described and sometimes, although 



less frequently encountered, may occasionally be exploited. Generally, however, 
they are neither consistent nor dependable enough to be of much assistance. 

In spite of the most carefully planned treatment and its most carefully consi¬ 
dered application to individual cases, it cannot be expected that equal or even 
satisfactory results are to be obtained with all patients. The most favorable 
may be anticipated when the reflex centers in the spinal cord have been left intact. 
A bladder entirely deprived of commumcation with the central nervous system 
and dependent upon the intrinsic innervation of the vesical ganglia is at a disad- 
v^tage which no known treatment is likely to overcome entirely. Regardless 
of the level of spinal cord injury, there are a great number of other factors wliich 
influence the course of treatment. The urologic complications are beyond the 
scope of this discussion and will not be considered at this time. Among the 
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others, two of the most important are decubital ulcers and. somatic spasm. Few 
of these patients escape bed sores and if they are severe it is generally necessary 
to defer definitive attempts at bladder rehabilitation until they have healed. 
During the healing process, however, tidal drainage may be employed to advan¬ 
tage for retention or incontinence or both, constituting at the same time the first 
stage in retraining the detrusor. Spasm is at times no obstacle to vesical recov¬ 
ery, at others a serious impediment. In the latter instances there may be 
incontinence during the spasm. Although tliis has been explained as a manifes¬ 
tation of a mass reflex, it is more probable that the voiding follows upon increased 
intra-abdommal pressure due to the flexion spasm. This occurred frec^uently 



Fig. 4. Extreme hypertomcityin reflex bladder; injury level C3. After repeated intervals 
of tidal drainage over a period of 7 months, patient achieved voluntary urethral voiding, 
and is being trained in control. 

during cystometric observations, and the pressure changes could be readily 
followed. Voiding did not take place unless there was an associated detrusor 
contraction which could be identified by its known characteristics, and often by 
a period of latency as well. 

Another annoying incident is the participation of the muscles making up the 
external sphincter in the spastic reaction. If this occurs during micturition there 
is an abrupt cut-off effect, and since the inhibition of the detrusor normally asso¬ 
ciated with this may be absent, considerable discomfort may result. Fortunately, 
this is a transitory phenomenon and little harm is done, although the patient may 
be unable to resume voiding imtil more urine has accumulated in the bladder. 

There are other discouragements. Tidal drainage for all its great value, is no 
panacea. The apparatus, despite the semi-automatic character of its action, 
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requires close supervision, and although it offers an improvement in bladder 
hygiene, the urine invariably becomes infected. It is true that the vast majority 
of the cases studied were those with old injuries with pre-existing urinary tract 
infection of long standing, but the few acute cases among them also developed 
infected urine within a short time. Munro differentiates between infection and 
bacteruria, but it is a nice distinction upon which one is unwilling to lean too 
heavily. Even in the absence of any clinical evidence of urinaiy infection, the 
continued presence of organisms, often of the urea-splitting variety, in the urine 
is a disquieting fact. Routine prophylactic chemotherapy has been considered, 
and tentatively employed in a few instances, but it is difficult to apply practically 
in these cases, and there is always the risk of developing resistant strains which 



Fig. 6. Characteristic involuntary reflex bladder. Level of injury D7. Cystometrogram 
made following surgical closure of long-standing suprapubic sinus. Patient is continuing 
on tidal drainage and bladder training. 


would mitigate against the successful use of -the drugs during an acute clinical 
exacerbation. In none of the cases here discussed was tidal drainage employed 
while a suprapubic sinus existed. It did not appear likely that any success in 
the retraining of the detrusor muscle could be achieved and the hygienic effect 
could be as readily obtained tvith intermittent drainage through a simpler 
apparatus. See figures 5 and 6. 

Another constant hazard of any prolonged catheterization is m-ethral infection 
with its attendant complications. Periurethral abscess or fistula has been 
observed only once during tidal drainage in patients not so affected previously, 
but epididymitis bas been frequent. The only extenuating aspect of this is that 
it is also frequent among those who do not wear a catheter, bearing in mind that 
all but the acute eases were already harboring lower urinary tract infection when 
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first seen. It is a fact, moreover, that certain other devices employed to alleviate 
incontinence, such as penile clamps or condom-coupled tubes, are also contribut¬ 
ing agents to urethral infection, and may produce edema and excoriation of the 
penis as well. 

The same factors which act to impede or retard the achievement of satisfactory 
results may, if they recur, cause a regression from results already achieved. 
Prominent among these are infection, toxemia, and general debility, in whatever 
part of the body or from whatever cause, as the case may be. But by the same 
token, the establishment of satisfactory urethral voiding in a patient who is out 
of bed and active constitutes a significant safeguard against these eventualities. 



A good follow-up, and the co-operation of the attending physician after the 
patient has left the hospital are highly desirable for this reason. 

Finally, but by no means least important, there is need for the whole-hearted 
understanding and co-operation of the patient. The program here outlined calls 
for courage and patience and a willingness to try hard for results which may 
appear meagre and slow in coming. In spite of every effort at education, there 
are a few who remain recalcitrant, who caimot or will not realize that the end 
may be worthy of the means. The most convincing missionary work is done 
by those who have tried and succeeded. For success, or at least relative success, 
has been frequent enough to encourage the conviction that this is a reasonable 
approach to the problem. 
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SUMMARY 

The bladder is a reflex organ upon which has been superimposed a number of 
controls exerted by the higher nervous centers, which are largely inhibitory in 
character, ivith probably an added factor of coordination. The normal bladder 
manifests a striking capacity to adapt its configuration to changes in the volume 
of its contents. Detrusor contraction is stimulated by stretch only, and is asso¬ 
ciated with a reciprocal opening of the internal orifice which is independent of 
central nervous control. Inhibition of micturition is a direct mechanism; facili¬ 
tation is indirect and is effected by withdrawal of inhibitory barriers to reflex 
contraction. 

The reflax centers for vesical function are located in the second, third, and 
fourth sacral segments of the spinal cord. The efferent supply to the detrusor 
passes through parasympathetic pathwajrs. Interruption of the s 3 mipathetics 
has no effect upon micturition. The afferent fibers pass through both para¬ 
sympathetic and sympathetic channels, some of the latter entering the cord as 
high as the ninth dorsal segment. 

Cystometry provides a valuable means for the study of the normal or patho¬ 
logical physiology of the bladder. 

The treatment of neurogenic vesical dysfunction after spinal cord injury should 
not be considered as completed when reflex involuntary voiding has been estab¬ 
lished. A program of rehabilitation is suggested which, in a considerable number 
of cases, will result in urethral voiding, little or no residual urine, a useful bladder 
capacity, and a reasonable degree of voluntary control. The methods employed 
include closure of urinary fistulae, tidal drainage, training of the patient to 
initiate voiding at suitable intervals, and transurethral resection in suitable cases. 


My sincerest gratitude is due to my colleagues. Dr. R. C. Bunts and Dr. L. W. 
Holladay, for their unselfish help and suggestions. The burden of the clinical 
work represented in this study was shared equally by all three of us, and although 
the author bears responsibility for any opinions herein expressed, the program 
suggested is the result of joint effort and enterprise. 

Veterans Administration Hospital, Richmond 19, Va. 
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A NEW BLADDER INSUFFL VTOR ITS USE IN 
TUBERCULOUS CYSTITIS' 


STANLEY L WANG 

i’lOHi the Depnilmenl of I rologii (James Buchanan Brady Foundation) of the New 
York Hospitaly New York, N Y 

The puipote of this papei is to desciibe j. new instiument foi the insufflation 
of powdeied medication into the bladdci, and to lepoit the lesults of its use in a 
seiicb of patients with ohionic tiibeiculous cystitis 

There aie many measuies and proccduies which are helpful m the tieatment 
of tuberculosis of the bladdei However, these aie not always successful and 
theie aie patients who aie not benefited by tieatment In an effort to help this 
group, it was decided to explore the possibility of tieatment by bladder insuffla 
tion From the available literature it appeared that this pioceduie had not been 
utihzed previously 

About a yeai ago the fust instrument was devised - Tins proved to have 
many drawbacks and several additional models, with necessary modifications, 
weie made, lesulting m the present instalment which seems faiily satisfaotoiy 
(figs I and 2) 

DESCRIPTION OP INSTRUMENT tND METHOD OP USE 


The mstiument consists of a slcndei metal tube (adapted to a size 24-r 
Brown-Buergei cystoscope sheath) and an atomizei The medium-sized oysto- 
soope was chosen since it passes through the uiethia into the bladdei with less 
pain and difficulty The convex type of cystoscope is more often used as it 
cliains the bladder well when insetted, and aftei diainage is complete, it is 
lotated so that the opening points upwaid uito the bladdei The rotation 


limits fuithei wetting of the inteiioi of the sheath and permits the insufflated 
powdei to leach the greater pait of the bladdei wall The tube is fitted with 
the conventional lock airaugement at the pioximal end to secure it m the cysto¬ 
scope sheath It is closed at the tip, but neai the end there aie several large 
openings for the passage of the msufflated medication and an- into the bladdei 
The tube is carefully fitted in the center of the sheath, away from the wall, so 
as not to touch the distal end of the sheath, and it is held m this position by 
supports which aie constructed to allow' the free passage of mine and an in the 
sheath This is done m Older to keep the tube as dry as possible The tube 
extends from the pioximal end of the sheath at an angle, and a rubber tube is 
attached which connects w ith the atomizei and receptacle for the medication 
A second rubber tube is foi drainage of the sheath 
To perform insufflation, the cystoscope is passed to the bladdei The ob¬ 
turator IS withdrawn and the bladdei diamed of mine Cystoscopy may then 
be done before the insufflation if it is desiied to obsei ve the interioi of the bladder 
or to watch the progress of the treatments After draining the bladder, the 
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sheath is rotated with the openin'^ upward. The iiKsidllator tube is pa.«sed into 
the sheath and locked in place. The rubber bulb is attached and the tube and 
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Fig. 1. Instrument for insufllution of drug into bladder 



sheath are dried by expressing several bulbfuls of air through the apparatus. 
The success of insufflation rests largely with the state of dryness of the tube, and 
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it is best to withdraw the tube and dry by further expressing air through it. 
Then the atomizer and receptacle are added and the medication blown into the 
bladder. Most of the air escapes, but moderate distension of the bladder takes 
place, which facilitates covering the bladder wall. 


CLINICAL INDICATIONS AND RESULTS OF TREATMENT IN 11 CASES 

The class of patients whom this device was designed to treat suffer with 
chronic painful urination, frequency, pyuria, and burning. The bladder is 
usually extensively diseased, the mucosa ulcerated, and the capacity diminished 
by contraction and trabeculation. The objectives of treatment are to lessen 
pain, burning, and urinary frequency, to gently stretch the bladder, and to lessen 
the pyuria by cleansing tlie ulcerations, thus stimulating healing. 

Since powdered sulfanilamide had been reported, by M. C. Myerson,’ to be 
useful in relieving pain and cleansing the ulcerations of tuberculous laryngitis, 
it seemed desirable to try it in bladder tuberculosis. Accordingly, 11 patients 


Table 1 


KUUBEK I 

SEX ' 

ACE 

KEntEECTOUy 

CYSTniS 

sasoiT 

— 

F 

25 

20 years ago 

Moderate 

Satisfactory 


F 

21 

2 years ago 

Severe 

Satisfactory 


M 

37 

5 years ago 

Severe 

No improvement 


F 

47 

5 years ago 

Moderate 

Tranaient improvement 


F 

45 

None 

Severe 

Transient improvement 


F 

39 

17 years ago 

Moderate 

Improved 


F 

37 

i 7 years ago 

1 Severe 

, Transient improvement 


F 

30 

1 9 years ago 

1 Severe 

1 Improved 


F 

61 

None 

1 Moderate 

j Satisfactory 



40 

8 years ago 

Moderate 

1 Improved 

11 

1 


61 

1 21 years ago 

1 Moderate 

1 No improvement 


were treated with insufflations of sulfanilamide into the bladder. The treat¬ 
ments were administered once a week except for a few patients who received 
them semi-weekly. Where improvement in the symptoms occurred, the inter¬ 
vals were lengthened and the insufiBatiou gradually discontinued as it is our 
belief that local treatment of tuberculous bladders should be restricted to the 
minimum possible because of the traumatic damage caused by the passage of the 


required instruments. 

Table I contains a report of the 11 patients treated. All were adults the 
youngest being 21 years of age and the oldest 61 years. There were 10 females 
and 1 male. Nine had had nephrectomy for tuberculosis, and of these 2 had 
bilateral renal lesions. The length of time since the nephrectomy varied from 
21 years to 2 years. All of the patients had urinary frequency with bladder 
pam some degree of p^ia, and cystitis ranging up to complete involvement 
of the mterior of the bladder with trabeculation and decreased capacity. 

The results of treatment were as follows: 3 were satisfactorily relieved of the 

tuberouloua laiyngitia. 
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urinary frequency and bladder pain, and of these 1 also had a decrease of her 
pyui-ia and intermittent hematuria; 3 were somewhat improved; 3 were im¬ 
proved after each treatment, but the improvement was transient and the symp¬ 
toms recurred later; and in 2 there was no perceptible benefit. 

There were no bad effects from the insufflations and no evidence of toxicity 
from the use of sulfanilamide. Before beginning the treatments, the urine of 
each patient was tested with the powdered drug for crystal formation, which 
was noted once. Most of the insufflations were followed by a temporary re¬ 
action which persisted for a few hours. 

SUMitARY AND CONCLUSIONS 

A new instrument for the insufflation of drugs into the urinary bladder is 
presented. 

The treatment of a series of 11 patients with chronic tuberculous cystitis, and 
the results of treatment, are described. 

It is evident that this procedure is not a cure for tuberculous cystitis. How¬ 
ever, it has given some relief to a number of patients. It would seem that there 
is a field for further trial of insufflation. The topical application of other drugs 
by this method should be considered. The other sulfonamides, such as sulfa¬ 
diazine and sulfathiazole, are unsuitable as they cake in the instrument. Chronic 
interstitial cystitis, Hurmer’s ulcer, and other chronic bladder inflammations, 
in addition to tuberculous cystitis, suggest a field for further study. 

121 E. 61st St., New York, N. Y. 



DISCUSSION 


Db. Julius H. Wineu (Beverly Hills, Calif.): Dr. Wang has successfully 
developed a new instrument to add to his contributions toward the treatment 
of genito-urinary tuberculosis. For many years his energy has been directed 
at methods of giving relief to patients with tuberculosis of the ininary tract. 
With this new bladder insufflator, he has been able to present the urologist with 
another means of alleviating the pain in tuberculous cystitis. 

The structure of Dr. Wang’s instnnnent required the introduction of a 24 F. 
Brown-Buerger convex sheath. On the urological sendee at Sea View Hospital, 
particularly with the numerous male patients having severe tuberculous cystitis, 
the use of routine caudal anesthesia for cystoscopic examinations was preferred 
to intravenous anesthesia in these tuberculous patients. I believe this could 
apply in Dr. Wang’s procedure. 

One of the dangers of overdistension of the tuberculous bladder must be men¬ 
tioned; viz., a hematogenous miliary dissemination which occasionally follows 
urethral manipulation. 

We are further influenced in the use of the sulfanilamide powder by Dr. 
Myerson’s findings, that only in definite tuberculous ulceration with secondary 
infection of the larynx or tongue was the pain influenced by sulfonamide in¬ 
sufflation. Healing of the laryngeal tuberculosis was achieved in 25 per cent 
of Dr. Myerson’s oases after eliminating the secondary infection. 

However, the relief of pain occurred in a much higher percentage of cases. 
If we can pve similar relief to our patients with tuberculous cystitis, fewer 
cutaneous ureterostomies will be performed for intractable bladder pain and 
possibly the amount of contracture of the bladder will diminish. 

Since the histopathology of tuberculosis of the tongue, larynx and bladder is 
similar in its superficial ulcerative characteristics, and since secondary pyogenic 
infection of ulcerations is present in most instances, this method of therapy 
promises to be of value. 


This new procedure of introducing aiconcentrated medicated spray into the 
bladder will undoubtedly have further application in the therapy of other types 
nf superficial granulomatous lesions of th ■ where supra¬ 
pubic drainage is instituted, insufflation ... . *,,1- 

be performed. , ■ ' 

1 should lilce to ask Dr. Wang approrinmtely ,whab^<Wan^ib? ,b£,,nulfanilaimde 
Pnwder he uses and whether he has dpM.any s'tudies^.'ofjihe blo'diilevel, of the 
brugfoUowinginsufllation. [. . -'v::.- 

T)a. Oswald S. Lowsley (New York, N. Y.): I wish to congratulate Dr. 

on this addition to our armamentarium. , . , ‘ , 

One of the smartest things I have done in my tempestuous career was to ally 
■■■Wang, a man experienced in general'tuberculosis, with my department many 
ago. He had conducted very scientific and accurate e.xperiments on the 
® of old tuberculin and various other methods, and has been a source of very 
cnefit to our department. 
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One thing about this medical man who does no surgery at all is that he is 
much more anxious to have patients operated upon who have bilateral tubercu¬ 
losis than any of us surgeons are, and he stimulates us to operate upon patients 
who have two bad Iddneys if one is better than the other and he draws the line 
much farther than we do. Instead of being a leveling-off influence, he prods us. 

This new method of Dr. Wang’s is very useful, as you have seen modestly 
presented. There have been no extravagant claims, but it does add a weapon 
for the relief of these patients who are very, veiy sad in many instances. 

Dr. 0. S. Fowler (Denver, Colo.): Have you gentlemen ever heard of the 
fellow who was so luclcy that when he fell into a very obnoxious place that he 
came up with the fragrance of roses? Well, that was I. 

Many years ago I had an accident in my office in which I too came out very 
luckily. I had a woman who had suffered intensely with her bladder from a 
tuberculous right kidney for 7 years. She had been treated by numerous men 
with the best known methods during this time, and I was simply relieving her 
somewhat by injecting sterile mineral oil into the bladder, to coat over the 
ulcers. 

In this treatment 95 per cent ethyl alcohol was injected by mistake. The 
woman screamed from the severe pain. I had never known of alcohol being 
put into the bladder, but I thought fast and decided that nothing serious could 
come from it. She was given opiates at once and for the following 3 days, 
duriug which time she passed considerable blood. 

However, on the ninth day she came to the office asking “for the same treat¬ 
ment” andl said: “Why, Mrs. M.-are you crazy?”; “No,” shesaid, “I am not 

crazy, and I want you to know that I have had the only comfort with my bladder 
that I have had the last seven years.” 

From that suggestion I worked out a method of treating tuberculous bladders 
and kidneys with ethyl alcohol. Some may be treated in the office or you can 
hospitalize them for 2 or 3 days, which is the better plan, some do not require pre¬ 
liminary opiate, but most need rather heavy preceding dosage. 

First empty the bladder with a catheter, then inject 15 per cent alcohol and 
keep it there about 10 minutes; then the same with 30 per cent, 50 per cent, 75 
per cent and 95 per cent. 

I have had permanent cure of bladder from even one treatment in office though 
5 to 10 treatments are advisable. 

The method used in the hospital, after heavy opiates, is to use a 2-way catheter 
in the bladder. The inflow of alcohol under about 10 inches of pressure, with 
the outflow the same above the pubic bone, thus gives a gentle bathing of the 
entire bladder wall. 

The dilutions are given the same as the office treatment, clamping the outflow 
after each injection, until we get to the 95 per cent, then let it drip in about 40 
drops per minute, the secreting urine thus dilutes the alcohol to approximately 75 
per cent which is the desired strength, so thus I assmne we get that approximate 
dilution. 

We have had practically a hundred per cent of permanent relief m all cases and 
I believe we can say permanent cures. 
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I have also used this same method by constant drip through a No. 4 or 5F ure¬ 
teral catheter into the renal pelvis in renal tuberculosis; the above mentioned 
woman would not permit the removal of that kidney, so since she had pyelitis 
with mixed infection and a moderate hydronephrosis we did a nephropexy with 
freeing of the upper ureter, which resulted in bacteria-free urine except that 
tubercle bacilli remained for years in the urine, but she was well enough to obtain 
life insurance about 4 years later. Apparently this pure tuberculous infection 
of the kidney did her no damage locally or systemically. 

Now why should alcohol supply this apparent certain relief for tuberculosis of 
any area to which it can be applied, as I have used it in numerous surgical affec¬ 
tions (bones, sinuses, pleurisy, etc.), when a dozen methods have been used for a 
century, even to the injecting pure carbolic acid into the bladder, all of little or 
no relief? The answer probably is that since the bacillus is supplied with a waxy 
capsule and lies at a depth these usual drugs cannot reach it, for it has long been 
known to be a rather delicate organism when his house has been torn down. 

Seventy per cent alcohol penetrates human tissue to considerable depth, this 
has been known a long time, and is weU tolerated by the human tissue, and un¬ 
doubtedly it will dissolve this waxy capsule. I dare say that ether, chloroform or 
other solvents would do the same but none can be used ad lib in the human tissue, 
for alcohol is almost non-injurious to the human and lends itself well in numerous 
diseases and infections. 

The treatment in the hospital covers a time period of about 2 to 3 hours, and 
one treatment is usually sufficient though I have repeated them in about 30 days 
in several instances. 

If any of you are interested in this I will be glad to give you the details of it. 

Dn. STANiiSr Wang (closing): Dr. Winer asked about the amount of sulfanil¬ 
amide used. I use 5 gr. or 0.32 gm., which is about the amount necessary to 
powder the bladder wall. Various other quantities have been tried but this seems 
to be best. It is about all the instrument will insufflate satisfactorily. Dampen¬ 
ing occurs during insufflation and the sulfanilamide powder finally blocks the 
tube. 

Dr. Winer also asked about the sulfanilamide blood level. It has not seemed 
necessary to check the blood level. Using only 5 gr. of the drug, once or twice a 
week at most, there is little likelihood of overdosage. 

Dr. Howard spoke about the use of alcohol. I have had no experience in local 
application of alcohol in the bladder. I have used other solutions such as dilu¬ 
tions of bichloride, phenol, ether and others. Some years ago one of the treat¬ 
ments was to anesthetize patients and fill the bladder with a strong solution of 
phenol which often caused the extrusion of a complete cast of the interior of the 
bladder. The present trend seems to be toward more bland instillations. 

However, I have had some patients quite successful with alcohol internally. 
Scotch and soda are quite well known. I have two men who are rather insistent 
that Scotch is what cured them, not my medication, and also it was pleasanter 
to take. 



AGENESIA OF THE URINARY BLADDER AND URETHRA 

HAZEN L. MILLER 

Maldevelopment of the bladder, except for exstrophy and ectopy of the ureter, 
is extremely rare. This is especially true of congenital absence of the urinary 
bladder. 

Lower, McCrea, and Huber subscribe to this view and the first 2, along with 
Eisendrath and Rolnick, remark upon its relatively frequent association vfith 
other congenital abnormalities. These abnormalities, say the latter observers, 
are so frequently incompatible with life as to partially account for the rarity of 
the condition. Conversely, Huber’s ninth edition of Piersol’s Human Anatomy 
states: “Absence of the bladder is a very rare abnormality, but in more than 1 
case has proved to be consistent 'with prolonged life, the dilated m-eters opening 
into the urethra, having acted as reservoirs for the urine and the muscle fibres 
at their constricted orifices having talvcn on sphincteric action and prevented 
urinary incontinence.” 

Lower in Cabot’s Modern Urology mentioned in 1918 the 6 cases reported in 
Gould and Pyle’s Anomalies and Curiosities of Medicine and adds 1 other reported 
by Winter in 1889. Hinman stated in 1935 in his Principles and Practice of 
Urology: “Vesical agenesis is not so rare but that Estor and Vialleton were able 
to collect 9 instances. The meters open e.xternally or into the urethra. The 
differentiation of marked hypoplasia from a secondarily contracted bladder may 
be difficult.” 

I have been able to find only 2 cases of vesical agenesia in the Quarterly Cumu¬ 
lative Index Medicus over the past 15 years, both reported in 1939. In the first, 
that of Eneren, the ureters opened into the posterior urethra. The second case 
was reported by C. Lepoutre as congenital absence of the bladder with persistence 
of the cloaca. 

The following case is, I believe, an instance of vesical agenesia accompan 3 dng 
spina bifida. 

CASE KEPORT 

A. Z., first seen by me in March 1943, was a 27 year old single white female. 
She had been admitted to the hospital 3 days previously because of burning pain 
in her lower abdomen and a dull pain in the right side of her abdomen. A me¬ 
ningocele over the sacrum had been excised at the age of 11 days and bilateral 
club feet were sur^cally corrected when 1 year old. 

She had always had complete urinary incontinence, for which she wore pads. 
Incontinence of feces oecinred readily if she took a laxative. Catamenia com¬ 
menced at 11 years and was normal. The abdominal pain had been recurrent 
for 5 or 6 years in the lower abdomen and for the past 2-0- years in the right side. 
Attacks usually lasted 2 or 3 days but the last attack had continued for 1 month. 
The family history was negative. No other anomalies were known to have oc¬ 
curred. 

The patient assumed in preference for comfort a position of extreme flexion of 
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the tliighs. Her height ^vas 4 feet, 11 inches and her weight 110 pounds. The 
blood pressure was IIG/GS. The head, neck and thorax were essentially nega¬ 
tive except for a hydrocephalic forehead and a rapid pulse rate (120) mth the 
apex S cm. to the left of the midsternal line. 

The abdomen was soft except for a moderate muscular rigidity in the tender 
right bide where a ballottable mass could be felt. There was also tenderness but 
no dullness to percussion suprapubically. 

In the back a left thoracic scoliosis was evident, and there was a large, irregular 
scar in the midline over the sacrum and chronic ulcerative dermatitis over the 
buttocks. The anal sphincter possessed but poor tone which I believe is evident 
in the photograph (fig. 1). 

Except for diminished Achilles, the reflexes were normal in the extremities. 
A bilateral equinovarus deformity was present and there were surgical scars of 
both plantar surfaces which were anesthetic to pain, temperature and touch. 
The anesthetic area extended to well above the malleoli. 



Fig. 1, Shoeing absence of urethra and adjacent structures. Ureteral catheter (6 F.) 
is in orifice in anterior vaginal wall and up right ureter to distance of U cm. 

The appearance of the genitalia is illustrated in figure 1. Urine constantly 
escaped from between the thickened, edematous and erythematous labia of the 
vulva hians. Over the entire genito-crural region weie numerous patches of 
e.xcoriation and ulcenation. 

No urethral meatus was evident, and it was for this reason that I was called 
upon to see the p.atient. A nurse and an intern had attempted to obtain a cath¬ 
eter specimen of mine without success. 

No structui'es could be felt between the mucous membrane of the anterior por¬ 
tion of the vaginal vestibule and the symphj'sis pubis. By means of a vaginal 
speculum, one source of the flow of urine was shown to be a smali orifice on the 
anterior vaginal wall about 2 cm. from the lower border of the symphysis pubis 
and slightly to the right of the midliiie. Urine seeped intermittently from this 
and the smrounding mucosa was thickened and leukoplakic. A10 F. soft rubber 
catheter entered a distance of less than 1 cm. A small cervix was seen in the 
vaginal vault in its normal position and no urine was observed to escape from 
the 03. 
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The examination was continued in the CA-btoscopic room, but no UiC for a 
cystoscope could be found. A G P. olivary-tipped ureteral catheter was intro¬ 
duced 11 cm. without obstruction. It was impossible to advance it farther. In 
contrast to the ratiier clear urine from the vaginal orifice, a tliick crcamj'’ fluid 
was aspirated from the catheter. It was not clear whether the catheter was in 
the bladder or ureter, a 10 per cent sodium iodide solution was instilled slowly 
and with gentle pressuie to find out by means of .x-ray. When about .50 cc had 
been instilled, colicky spasms occurred in the right side of the abdomen and small 
amounts of the solution returned around the catheter. An x-ray showed the 
catheter to be in the right ureter and demonstrated a severe degree of hydroureter 
and lij’^dronephrosis (fig. 2, ^1). The lumbosacial spina bifida is also evident. 



Fig 2. .1, Retrograde right p\elogriim made bj' instilling 10 per cent sodium iodide solu¬ 
tion (50 cc) into ureteral catheter B, Excretory urogram made at end of 15 minutes show¬ 
ing left ureter extending to catheter in urinary orifice in anterior vaginal wall 

Exploration of the x’^aginal mucosa failed to reveal a left ureteral orifice. In¬ 
digo carmine injected intravenously did not appear in sufficient ciuantity for 
identification from either the vagina or the ureteral catheter. A seal eh 2 da 3 ’'s 
later also failed to show more than 1 orifice and indigo carmine appeared only 
in a faint trace. 

The presence of a left kidney and ureter was demonstrated by means of excretory 
urogi’aphy, urograms being taken at 5,15, and 30 minutes. The second of these 
(fig. 2, B) indicated that the left kidney functioned better than the right with 
less atony of the pelvis and ureter. I believe the shadow of diodrast in the left 
ureter can be traced to the catheter which was in the orifice of the right ureter. 

It is mj" impression that these 2 ureters meet and drain at a common point, 
which is in the anterior vaginal wall. Mdiile some diffuse shadow of the diodrast 
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and sodium iodide may be seen in this legion, it ceitainly is not circumscribed, 
as Mitli a bladdei, but is piobably spillage m the vaginal vault 

Cuituie of the unne fiom the light kidney yielded E coli Abundant pus 
cells weie present The blood nonpiotem mtiogen i\as -18 mg pei 100 cc and 
the blood Kahn Mas negative The hemoglobin was 70 per cent, led blood cell 
count 3,800,000 and leucocytes 11,000 

FolloMing catheterization of the light uietei, there was meieased pain in the 
suprapubic region and a use in tempeiatuie to 101 degiees for 2 days This 
rise in tempeiatuie and the lapid pulse then subsided to normal and the patient 
became entirely fiee of pain She left the hospital aftei 10 days in good condi¬ 
tion She was advised to considei the benefits to be deiived fiom a bilateial 
cutaneous ureteiostomy, which in view of the atonic anal sphmctei seemed the 
only solution for the urinary incontinence 

She was so well satisfied with her condition that she allowed the incontinence 
to persist She was fiee of symptoms until August 1916 when she was leadmit- 
ted to the hospital 

Hei chief complaint was severe dull pain in the left flank, of sudden onset 5 
days befoio Theie had also been light abdominal pain of less intensity of -1 
days’ duiatioii Tluee days befoie admission she had vomited 3 oi 1 times and 
on admission the temporatuie was 1016 degrees The blood piessuie was 
142/100 Theie was extreme tenderness in the right side of the abdomen and 
m the right costovertebial angle, less on the left The genital and gluteal e\ou- 
ations were still piesent 

The eiythiocyte count was 3,890,000 and the leucocyte count 8,200 The 
hemoglobin w as 78 per cent The blood Kahn w as negative and the blood non- 
protem nitrogen 38 mg pei 100 cc 

Discussion of the case with the patient's physician resulted in a decision to 
evaluate liei piesent renal status by means of uieteial catheteuzation and ev 
cretoiy urogiaphy I had also in mind anothei maneuvei to obtain letiograde 
fillmg of the left uretei by means of diiect pressure at the urmaiy outlet m the 
vagina 

Repeated attempts weie made to find 2 uieteial oiifices A cathetei was 
passed mto the ceivical os, but no uime was obtamed and on viay this cathetei 
was found to have coiled mto a hoiizontal figure of 8, apparently in the uteune 
cavity 

Uiine emitted in ihythmic spuits from the orifice pieviously seen m the an- 
terioi vagma A 6 F ureteial catheter was passed into this to a distance of 30 
cm Cloudy mine flowed fiom this catheter and a specimen obtained foi culture 
show ed Proteus ammoniac An viay film show ed this catheter to be coiled in a 
tight circle about 4 cm m diametei a little to the left of the midlme supiapu- 
bicaliy 

Skiodan 20 per cent filled neither ureter noi any cavity which could be mtei- 
pieted as a mdunentaiy uiinaiy hladdci I made several attempts to foice 
skiodan into the urinary oufice by means of a Van Buren female metliial syniige 
but could obtain no retrogiade uiogiams upon vray examination 
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Excreloi-y urogramd showed pockets of the opacpie solution in the calyces bi¬ 
laterally. The film showed again bilateral hytlronephrosis, but not so c.xtensive 
on the right side as it was 3 years jircviously. 

Before the report of the urine culture was obtained, penicillin 61),000 units and 
then 30,000 units intramuscularly every 3 hours was commencetl tentatively. 
Such good results wore obtained symptomatically that in spite of the report of 
an insusceptible organism, treatment Avas continued for 6 days, during wiiicii the 
patient was relieved of severe abdominal pain and backache. She left the ho.s- 
pital August 21, 19-16. 

On October 7, 19-17 the patient was readmitted because of severe bilateral 
lumboiliac pain, fever, emesis and headache, which had become increasing!}' se¬ 
vere for the past 2 weeks. There was evidence of to.xemia, and tenderness in 
both Hanks and lumbar areas with rigidity of the right side of the abdomen. In 
the right lumboiliac region there was a scar of an operation jAerformed in IMay 
1947, during my absence, for drainage of a renal abscess. 

The temperature was 102°, respiration 22, pulse 120°. The blood pressure 
was 140/100. The blood count showed 2,060,000 i-ed blootl cells, 15,000 Avhite 
blood cells, hemoglobin 39 per cent. The blood nonprotein nitrogen was 59 mg. 
Extensive gluteal ulcers were still present. 

The patient was treated Avith sulfadiazine 0.5 gm. orally 4 times daily, and 
penicillin 100,000 units intramuscularly ewery 3 hours. Intravenous fluids: glu¬ 
cose 0 per cent solution, amigen, and Avhole blood were administered. 

The temperature on October 10 aa'us normal, and the pain less. On cystoscopy, 
for the first time both ureteral orifices AA'cre seen AA’ithin a shalloAV recess in the 
mucosa of the anterior Auiginal Avail about 5 mm. in diameter. Not more than 
2 mm. separated the orifices and the surrounding area appeared fibrotic. There 
was no perceptible Hoav of urine. Whistle-tipped 6 F. ureteral catheters AA'ere 
passed, on the right side to a distance of 18 cm.; on the left, 22 cm. No urine 
Avas obtained on the right but only pus and blood in shreds upon aspiration. On 
the left there Avas a sIoav, occasional floAV of hazy amber urine, AA’hich on analysis 
shoAved albumin and 20-26 Avhite blood cells per high poAver field. No groAvth 
Avas obtained in the culture. 

An x-ray on October 8 suggested bilateral perinephritic abscesses. Films 
made 2 days later after retrograde instillation of sldodan 20% shoAved a large 
hydronephrosis on the right side and coiling of the catheter inserted in the left 
orifice in the same manner as encountered on the previous examination in August 
1946. HoAvever, I believe a reflux of the opaque solution can be detected in 
the left ureter (fig. 3, *4). 

The patient’s condition remained precarious for several days. On October 13, 
the nonprotein nitrogen Avas 102 mg. and CO 2 combining poAver 55 vols. per cent, 
blood calcium 9.5 mg. and blood phosphorus 5.2 mg. Tavo blood transfusions 
Avere given. On October 17, after the blood picture had improved, I did a left 
cutaneous ureterostomy. A No. 24 F Avhistle-tip soft rubber catheter Avas placed 
in the dilated atonic ureter, permitting a good floAV of cloudy urine AA'hich later 
at times became clear. 
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The blood nonpioteni nitiogen on Octobei 20, was 61 mg and on Octobei 23, 
49 mg 

On Octobei 20, an abbcess above the old light lumbai scai nab opened and 
drained of about 100 ct of thick pus fiom nhich E cob nab ciiltuied 

Bj' Novembei 1 the patient nas up in a than Hei blood nonpioteni nitiogen 
nas 43 o mg The blood count showed 3,420,000 led blood cells, 22,000 white 
blood cells with 57 pel cent neutiophilcs (55 pei cent hlaments) 32 pei cent 
lymphocytes and 7 pei cent monoimcleaib The hemoglobin was 72 pei tent 
The mine fiom the cathetei in the lelt uictci showed 2 plus albumin, many white 
blood cells and 2 oi 3 led blood cells pei high powei field 



Fig S 1, Showing jiosition of catheters which Iiavc been paSjcd into tile 2 orifices in the 
anterior vaginal wall B Retrograde pyclograms after lustdlatioii of skiodaii solution 20 
per cent into soft rubber catheters m ureters Rigiit catheter is 14 F , left 22 F 

On iSTovembei 4 a light cutaneous uieteiostomy was done In contiast to 
the fiee flexible left uietei, a rigid, h\ed light luetei lesultmg fiom inflammation, 
adhesions and fibiosis made piopei placement of the stoma m the slun difficult 
Although division was obtained a little below the line bifuication, peimephiitic 
scarring fixed the uietei neai the kidney and, I feai, lesulted in some angulation 
The stoma as on the left side, I managed to place a little medial to the anteuoi 
supenoi spine of the ilium Each uieteiostomy consumed about 1^ liouis An 
attempt was made to palpate pehic stiuctuies but little oi no additional mfoi- 
mation w as obtained 

The tempeiatme lose daily to 102“ until the thud day, when the light lumbar 
abscess was diamed Aftei this hei eomse nas piaetically afebrile, although 
there was inteiimttent abscess foimation in the light iumbai legioii lepeatedly 
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opening tln-ough the same sinus. This often drains urine even when the ure¬ 
terostomy tube is in place suggesting angulation of ureter above. 

Because of severe nausea and vomiting the sulfadiazine was discontinued on 
the day after the patient’s admission, but penicillin 100,000 units intramuscularly 
every 3 hours was continued for 10 more days and then 50,000 unit.s following 
the first operation for 10 more days at which time it was stopped because of a 
prm-itic dermatitis. On and after October 22, the fifth day after the first ure- 
terostonw, the catheters were irrigated dailj’’ with a solution of 200,000 units of 
penicillin in 1000 cc of sterile physiologic saline solution. Penicillin 50,000 units 
intramuscularly was again started the day after the second (right) ureterostomy,, 
and continued 1 Aveek. Sulfadiazine and sulfamerazine, 0.5 gm. of each Avere 
also started postoperatively, but Avere poorlj'- tolerated and immediately stopped. 

The Avhite blood count ranged from 15,000 on admission to 31,000 on October 
20, and at the time of her discharge from the hospital Avas 18,300. The blood 
nonprotein nih-ogen, Avhich rose from 59 mg. to 102 mg. preoperatively, fell to 
43.5 mg. after the first operation but graduall}* rose until on December 16 it Avas 
75 mg. Intravenous indigo carmine on November 25 did not appear in any de¬ 
tectable trace on either side, even with repeated irrigation, and none was observed 
in the drainage during the day. On XoA’ember 14, imth ureterostomy tul)es were 
injected Avith 8 to 10 cc skiodan solution 20 per cent Avith retrograde pyelograms 
taken (fig. 3, B). 

The patient Avas fitted Avith the Breakey-Burhans type of aj^paratus for cu¬ 
taneous ureterostomy drainage, but could not Avear it because of postural diffi¬ 
culties and the right lumbar abscesses. Cementing the shields in place and 
fijdng the catheters to themAA-ith linen thread have proved fairly satisfactory, but 
there is an occasional escape of urine around the catheters. Snug fitting of the 
catheters is hindered by the inelasticity on the right side and the atony on the 
left. 


DISCUSSIOX 

Uterine and A^aginal ectopy of the ureter Avas discussed comprehensively by 
Hepler. The case here described is one of more than simple ectopA’-, but rather 
a complete absence of a bladder and laethra. The tightly coiled catheter (fig. 
3, A) suggests a rudimentary pouch or contracted bladder. This, hoAvever, aa^us 
entered through the opening of the right ureter Avell up on the anterior vaginal 
Avail and is more probably dilatation of the loAA'er end of the left ureter. I believe 
that the 2 ureters enter the vagina at a common point, the left coming in at an 
abrupt angle. 

Proof by surgery or autopsy is lacldng, but the findings may scarcely be ex¬ 
plained except by assuming absence of a loAA^er urinaiy tract. 

AVhether the embryological defect in such case is of the urogenital sinus alone 
or inAmlves also the allantois is a question AA'hich is difficult if not impossible to 
ansAver. Failure of development of the urogenital sinus may conceiA^ably lead 
to atrophj" of the unused allantoid portion of the bladder. 

This patient’s Auability AAath a modicum .of health is to me a cause of AA^onder. 
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Ill spite of the marked adjmamic stasis she showed remarkable renal recupera¬ 
tion and a competency to combat urinary tract infection. 

617 Washington Square Bldg.j Royal Oafc, Mtch. 
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A NEW INIETIIOD FOR THE COXSTRUCl'IOX OF A GLANDULAR 
URETHRA IN IlYFOSPADIAH REPAIR 

IllCUliERT inn-iXDLWl 

From the James Buchanan Brady Uroloyicul Inslitulc, The Johns Hopkins llospHal, 

Baltimoic 

During the past 20 years specific ctrorts at curing the glandular, or halanic, 
variety of hypospadias have been largely abandoned, because of frequent disinte¬ 
gration of the repair, as well as the developinent of postoiierative chordee and 
strictures involving the glandular portion. Balanic hypospadias has been 
reported to occur in approximately 1 out of 300 children (Thompson), and except 
in certain well-selected cases, where definite ps\'^chologic factors exist, attempts at 
its repair have been felt to be unwarranted (I'hompson, LowsEy and Kirwin, 
Creevy). 

In the management of the penile, scrotal, and jierineal forms of hypospadias 
as well, the emphasis has been on the attainment of a satisfactory functional, 
rather than cosmetic, result, insofar as the glans is concerned. Because of 
the discouraging results which have generallj’’ followed attempts to carry the 
channel beyond the corona, most ]}rimary rejiairs have ended at that point 
(Cecil). The desirability of submitting the patient to additional operative 
procedures, in order to accomplish a normal cosmetic result, is certainly highly 
questionable. 

The technique of hypospadias repair, which has enjoj^ed widest usage at the 
Brady Urological Institute, is a modification of the Thiersch-Duplay approach. 
In our hands, it affords a cosmetic result which is far superior to those acliieved 
by other methods; it utilizes hairless skin for the most part; and it can be em¬ 
ployed in the most extreme degrees of lypospadias. In the latter varieties, 
however, fistula formation is not uncommon, and secondary closures are often 
mandatory. iMoreover, as Davis has pointed out, and for reasons to be given 
below, it is difficult to carry a Thiersch-Duplay repair to the tip of the penis. 

The problem in repair of the glans has been to find sufficient tissue to assure 
proper relaxation of the suture lines. With this in mind, we have devised a 
simple method, which has sought to augment the amount of skiir available for 
• this pitrpose, bj’' modifyirrg somewhat the fir'st stage procedure of the Thiersch- 
Duplay operation. This method has utilized to best advantage the essential 
features of the Thiersch-Duplay technique, and yet has not departed from the 
basic principles of sound plastic surgery which characterize this technique. 

In the past year the results following its use have been so encouraging as to 
justify a detailed description of the method at this time. 

JIETHOD 

The operation is performed in 2 stages, separated by an interval of at least 6 
months. The first stage procedure encompasses 1) release of the chordee with 
excision of all fibrous bands, and 2) preparation of the glans for the second stage 
operation. 


116-1 



CONSTRUCTION OP A GL.VNDUL.VI! BIUITHRA 


llGo 


In correction of the chordee, a transveree incision is most often used (fig. 1, 
1). Relief of the \’ontral curvatuie is based on the complete removal of fibrous 
tissue remnants (fig 1, 2). To aid in lengthening the penis, the hypospadio 
meatus is often slid pi-o.-cimalljc 

After the perns has been liberated from its ventral attachments, it is dorsifle.\ed 
under moderate tension. A longitudinal midline incision is made on the ventral 
surface of the gians and deepened until it has attained the summit of the glans 
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Fig. 1. Steps in first stage procedure for 1) release of chordee and 2} establishment of 
ti ougli on ventral aspect of glans. 

(fig. 1, 3). The two halves are then spiead apart bookwise, and secured to the 
abdomen by means of mattress sutures of medium silk (fig. 1,.{ and 5). 

Closure is effected by conversion of the transverse incision into a longitudinal 
one, using interrupted fine nylon sutuies. 

A snug gauze wrap-around is applied to the penis. The latter is maintained 
in dorsifiexion b}' a gauze bolster placed between it and the symphysis (fig. 1, J). 
The bolster also acts to control bleeding from the cut surfaces of the glans, which 
is generally quite brisk. A diy occlusive dressing is applied. 

Diversion of the urine by a bulbar urethrostomy or suprapubic C 3 istostomy 
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is perfoimecl onlj^ when indicated. Usuallj', however, an indwelling catheter, 
introduced through the hypospadie meatus, suffices. 

The gauze wrap-around is removed after 4-5 days, and the silk and nylon 
sutures in 12-14 days. At this time, ample evidence of epithelialization of 
the urethral furrow is present, and there is no danger of .spontaneous union of 
the halves of the glans. 

After an appropriate interval, which is not less than 0 month.s, the second 
stage of the operation is undertaken. A well defined gutter is present on the 
ventral aspect of the glans, which extends to the distal limit and is completely 
epithelialized. The repair is executed along the classic fines of the Thiersch- 
Duplay method, with slight modification. The parallel incisions arc extended 
along the bordei-s of the urethral furrow out to the end of the glans. The edges 
of the tube are approximated bj-- a running subcuticular suture of fine chromic 
catgut, care being e.xerciscd to roll in the epitheliid margins. Because of the 
additional skin which has been induced to line the undei-surface of the glans, 
the suture line in this area is under veiy little tension, and the caliber of the 
glandular urethra is in no way compromised. Closure is elTectod by interrupted 
fine nylon sutures. 


RESULTS 

Since the inception of its use 1 year ago, 9 patients have undergone the first 
stage operation, which included the glans-splitting procedure described above. 
In all of these a wide trough was secured, which extended from the corona to the 
distal limit of the glans, and by 3 months was completely lined with new epithe- 
hum. 

SLx of the above patients have had second stage repairs, with the luothra 
carried easily to the tip of the glans at operation. In all but one of these a 
satisfactoiy glandular urethra has been achieved, without evidence of local 
stricture or chordee. In the sixth patient, the sutures approximating the 
glandular repair were inadvertently removed on the third postoperative day, 
so that the canal opened widely in this area, and resulted in the establishment of 
a urinary meatus at the corona. 


COAEMBRT 

Since 1925 there have been no descriptions published of new teclmique specif¬ 
ically designed for the repair of the glandular variety of hypospadias. Con¬ 
structive operations on the more proximal forms of hypospadias have generally 
been limited to the establishment of a coronal meatus, although in a few instances 
attempts have been made to secure a normal glandular urethra (Lowsley and 
Begg, Humby). 

Older methods devised for the successful construction of a glandular urethra 
may be grouped as follows: 1) Those in Avhich canalization through the sub¬ 
stance of the glans was accomplished by a bistouiy or special trocar, and followed 
by the introduction of a graft around a splinting sound or catheter. In some 
cases, tube grafts were constructed, pedunculated or free, using such varied 
structures as prepuce (Russell, Young, iMayo), ventral penile skin (Marion), skin 
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fiom the mnei Aim oi thigh (Nov6 Josserand), saphenous lein (Legueu), and 
sciotura (Keyes) Othei methods (Bevan, Potel) utilized ventral penile skin 
flaps, which weie diawn uito the tunnel, without attempting to constiuet a tube 

The immediate results of techniques embodj ing the essential featuie of this 
method, i e the establishment of a tunnel thiough the glans, appealed to be 
quite favoiable Howeiei because of extensive operative tiauma to the 
tissues of the glans, consideiable scarrmg lesulted, with contracture of the 
tunnel, and necessitated fiequent uietlirai dilatations o\er piolonged peiiods 
of time The use of an inlying cathetei foi 6 months postopeiatnely, to 
preclude the development of a stiictuie (Mclndoe), had its obvious disadi ant- 
ages, particularly iii childien The difficulty m obtaining satistactoiy vasculai- 
ization undoubtedly played a major lole in the death of the tiansplant and subse 
quent (icatrization, with nariowing of the channel In a leview of tumielhng 
pioceduics using pedicle tube grafts derived fiom sciotal skin, Godaid em¬ 
phasized the gieat dangei of infection as a piime etiological factoi In the Beck- 
von Hackei appioach, the hypospadic meatus was encircled and freed fiom 
the undeilying ooipoia, togethei with a short length of proximal uiethia It 
was then diawn thiough a tunnel in the glans and tacked down m its new posi¬ 
tion This method was defective, not only because of the liability to stiictuie, 
but because it induced vai-ying degrees of choidee 

2) Those in which the Thieisch Duplay type of lepaii was emplojed to extend 
the new ly made channel to the tip of the glans (Young) Successful lesults w ith 
this method were infrequent and foituitous, because of the fiim attachment of 
the glaiidulai integument to the underlying tissues, as distinguished fiom the 
abundance of loose skin on the shaft, which was readily available for the con¬ 
struction of a tube Undesirable tension on the suture line w as almost inevitable, 
and was followed by breakdown of the channel In those few cases wheie a 
satisfactoiy result was achieied, the urethial gioove pieopeiatively was usually 
well defined on the vential aspect of the glans Howevei, as opposed to the 
findings in epispadias, the piesence of a deep gioox e on the glans is uncommon in 
hvpospadias, and m fact, the glans fiequently maj be smooth and convex 
Moieovei, because of the paucity of tissue available foi lepaii, successfully 
constiucted channels often become stiictured, especially at the meatus (Creevy) 

3) Those in which a uiethral furrow was created by incising the glans, and a 
pedicle tube giaft inseited w hich had been foimed of x ential penile skin (Harvey) 
Here again, operative tiauma to the glans, and difficulty in seeming propei 
vascularization of the giaft, piedisposed to cicatiization, and militated against 
a good lesult Excessne bleeding incieased the tension on the sutuie lines, 
and either caused complete w ound dehiscence oi fistula foimatioa In Low sley’s 
3 stage operation, the glans is paitially dixided longitudinally in the second 
stage, prioi to bunging the perns down to the newly fashioned sciotal tube 
The channel is thus effectively earned to the distal limit of the glans The 
use of hair bearing skin, howexer, has been decried (Cieexy) because of the 
dangei of infection arising in the sebaceous glands, and also because of the 
possibility of calculus foimation about a hair nidus (Veimooten) 

The success of any plastic pioceduie on the penis depends on several factoi s. 
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among which the most important arc the acquisition of suflicient tissue to 
obviate undue stress on llie suture lines, the establishment of an adequate blood 
suppbq and the absence of foci of infection. The failure of ))ast methods, which 
were aimed at the construction of a cliannel in the glans p('nis, mav be attributed 
to lack of fullillment of one or more of these criteria. 

The teclinique which has been described satisfies these criteria more com¬ 
pletely than any of the older methods. It provides for a urethra of adecpiate 
caliber, with the meatus at its normal location. It also imssesses the advantage 
of requiring no operations beyond tho.se pei-formed for the repair of the more 
pi-o.ximal portion of the hypospadias. 

SU.M.M.\nY 

A simple method of hypospadias repair has been described, which allows for 
the e.xtension of the channel to the distal limit of the glans penis. 

The essential feature of this method resides in the e5tabli.shment of a trough on 
the ventral aspect of the glans during the first stage operation for release of 
chordee. With healing, this trougii becomes completely cpitholialized, thus 
providing additional skin for the construction of a channel to the tip of the 
glans. The second stage operation is carried out in the manner of the Thiersch- 
Duplay technique. 

The results of this method have proved most satisfactory. Of G patients 
submitted to the complete procedure, a glandular urethra has been achieved in 5. 

Previous methods of repair have been reviewed, and the advantages of the 
present method cited. 


The author wishes to e.xpress his appreciation to Dr. William W. Scott and 
to Dr. Hugh J. Jewett, for their assistance, and to Mr. William P. Didusch for 
his splendid illustrations. 
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CONSTRUC'l'IOX OF THE TERillRAL URETHR V IN CORRECTION 
OF HYPOSPADIAS' 

JOSEPH H KIEPER 

I lont Iht Division of I tuUij i f inieisity of Illinois College of lUdicitic and Si Joseph's 

hospitatj Chicago 

Surgical coueition of hypospadias is an easiei task foi the mologist of today 
than it was foi his piedeccssois The sulfonamides and antibiotics now help 
contiol the infections which weie foimerly so often the cause of wound bieak- 
down and failuie The impiovcment in wound healing has been a tiemendous 
help, but theie aie still some points of technique which aie not entiiely satis¬ 
factory AVe theieloie think it woithwhile to mention a \aiiatioii in suigical 
technique which, although peihaps not of majoi impoitance, has been definitely 
helpful to us in seeming moie peifcct results 

The ideal 1 esult IS that w Inch appi oaches most closely the noi mal m appeal ance 
and function Some of the oldei methods of foiming the teiminal poition of the 
new urethia give icsults which by piesent standaids aie unsatisfactoiy The 
Ombiedanne operation left an iiiegulai and usually gaping uiethia which needed 
latei leconstinotion and even then did not lesiilt in a noimal appealing penis 
The othei methods of foiming the uiethia fiom the skin on the vential suiface 
of the penis, such as the methods of Duplay and Thieisch, even when entnely 
successful, left the patient with a uiethia that teiminated at oi behind the 
coional sulcus Often the distal portion of the siituie line bioke down, leaving 
the meatus fiaied and gaping Whichevei of these methods was used, the 
result was too often a uiethia that ended something like a blundei buss and which 
did not appiOMmate the noimal eithei in appeal ance oi function 
The tunneling techniques bring the uiethia out at the site of the dimple in 
the glans penis This is the noimal and theietore the most desnable site, but up 
to the piesent these methods have had certain disadvantages Split skin giafts 
put into the tunnel on a tiocai aie subject to gradual and piotiacted shiinking so 
that it IS necessaiy to keep some soit of a sound oi bougie in place foi many 
months to halt the tendency to contract Fice full thickness giafts, so nisei ted, 
have less tendency to sin ink but do not always “take ” 

The method which we aie about to piesent is a modified tunneling opeiation 
and was discovered accidentally while using a Duplay type of pioceduie The 
penis had been stiaightened aftei the method which Nesbit published several 
yeais ago AVe found that the foieskin flap which had been tiansplanted to 
covei the baie aiea on the ventral suiface was so laige that there was an eveess 
of skin This excess would have caused a transveiso fold oi wimkle in the new 
uiethia In tiying to decide how best to oveicome this difficulty, it occuiied to 
us that the uiethral tube could be made long enough without using all the skin 
available and a tunnel made underneath the excess, thus bunging the newly- 
foimed uiethia out at the site of the dimple On tiying this, it wmiked so veiy 
well that we continued to use it, and with consistent success 

‘ ItexJ at annual meeting, American Urological Asaociatioii, Buffalo, N Y fulv 3 1917 
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Our present procedure is to straighten the penis after making a complete 
encircling incision, as advocated by Nesbit. Then as much of the foreskin as 
possible is transplanted to the ventral surface b^^ making a button-hole. It is 
easy to determine just how much can be thus transplanted by stretching the 
penis to its full length and measuring off the exact amount that will be necessary 
to cover the dorsum without tension. All the rest is transplanted. 

This usually provides considerable excess of .skin on the ventral surface. The 
excess varies from 1 to 5 or more centimeters, depending on the amount of the 
uretlual defect and the length of the foreskin. The amount of excess is measured 





Fig. 1. A, Showing how loose skin is pulled distallj' to measure how much is needed to 
reach dimple. Flap outlined. C, I'lap formed into a tube and tunnel made. Z),Tube 
drawn into place and sutured. 

by stretching the penis to its full length and measuring the amount that will bo 
required to reach from the hypospadic meatus to the dimple on the glans. This 
is best done only after the tissues have become well healed, soft, and mobile and 
their blood supply is well establishedj^ an interval of several months after the 
straightening. The excess of skin which remains is measured and this measure¬ 
ment is the length of the tunnel. 

A skin flap is constructed (fig. 1). This flap must be the same width in 
millimeters as the caliber of the desired urethra in numbers of the French scale. 

The tunnel is made by incising the dimple, through the tissue of the glands 
and under the remaining skin (fig. 2, A and B). Bleeding may be profuse at 
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Via 2 B, Showing how q> complete procedure mav be done at one operation if defect is 
not great F Where defect is large, method may be combined \\ith Duplay procedure. 
Only distal portion of new urethra can be brought through a tunnel. Large bare area is 
covered by ascrotal akmflap. 



Fig. 3 .1, A patient, after straightening, showing scrotal pedicle skin flap prepared: 
meatus betn ecu bihd scrotum. B and C, Final result. 


first but is easily controlled by pressure or the use of clotting agents such as 
thrombin solution. The flap which has been raised is then formed into a tube 
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around a catheter by u^ing a coiitinuoub aiibeuticular atainloas steel .'.utiire. 
The tube so formed ia then drawn through the tunnel and the edgea stitched to 
the adjacent edges ol the glaiis at the dimple. The edges of the skin flap inci- 
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Fig. 4. .1, After btr-iiKhtening, i)efore urethropl.ibty; jicno-biTotiil inetitus. 3, Final 
result. 
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Fig 5. A and B, Final result in case nith ineutub about half-way along shaft 

sion fall together quite naturall}" and are sutured with inteirupted cotton or 
plastic sillv worm gut. The catheter is removed and a pressure dressing is 
applied. Usually at this time a pedicle flap is raised on the scrotum for use at 
the final stage. 
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'When this is licaled, tlie patient has the teimmal 2 oi moie tentimeteis of his 
uicthia and the mtewening segment is constincted at the final opeiation by the 
method of Duplay The liaie aiea is coveicd by a stiotal flap ii ithout any ten¬ 
sion 01 supeiposifion of sutiiii lines 

If the uietlual defect is not too gieat, it may be possible to leconstiuct the 
entno ncccssaiy poition h\ thi' method, in ninth case the lemaunng skin can be 
biought down to completely < over the nenly-foimed uiethia inthout any supei- 
position of sutmc lines nh ileici (fig 2, C and D) 

Wheie the detect ts (puti laige it is possible to combine this teclmique nith the 
Duplay method of constiui ting the metlna Thus the entiie uiethia ts foimcd 
,at 1 stage instead of 2 Up to this point ne hai e used 2 stages 

Thepoition of the uiethia so constincted can easily be sounded oi dilated n hen 
necessaiy We have found the eaily tendency to contiact to be coiitiolled 
n ithout dilficultv, appaiently due to the fact that the skin is full thickness and a 
maiked tendency to shiink is not picseut See figmes 3, 4 and 5 
The advantages of the method aic that healing ot the teimmal pottion is 
excellent and bieakdown unlikely It gives a noimal appealing penis nith the 
meatus in its propei position The patient will necei be embaiiassed by his 
condition, since the end lesult is almost indistinguishable fiom noimal except 
on close examination The lunctional lesult is likewise excellent as the stieam 
is noimal and does not sptay 


SUMMAIIX 

A method is presented by which the teimmal poition of the leconstiucted 
uiethia IS foimed fiom a foieskm flap and biought thtough a tunnel to the dimple 
in the glans This lesults m a veiy noimal apiicaimg and functioning uiethia 
with the meatus noimal in size and noimally placed 



PLxVSTIC RECONSTRUCTION OF THE PENISi 

11. THEODORE BERCDLVX, ALLAN H. HOWARD and ROGER W. BARNES 

F rom the Department of Surgery {Urology), School of Medicine, College of Medical Fvangclints, 

Loe Angeles 

Fortunately the loss of the penis is rare. Its occurrence at any time is de¬ 
plorable but in a young man it is particularly catastrophic psychologically. 
Aside from its sexual aspect the loss of the phallus incurs a definite handicap 
when attempting to void in the normal male position. With the nerves intact 
in the stump and with testicles present, both sensory and hormonal factors 
remain and titilation of the remnant cavernous bodies can result in a sexual 
impetus to the e.xtent of pollution and ejaculation. The patient is not necessarily 
sterile although the modus apparandi for the transmission of sperm through the 
pendulous urethra is missing. 

The repair of this deficiency by plastic reconstruction of the amputated penis 
can be satisfactorily accomplished. The new organ can assume the normal 
physiological fimctions not only of urination but also can alTord connubial 
gratification to both participants during coitus. 

A satisfactory reconstruction of the penis was first reported in the German 
literature by Professor N. A. Bogoras in 1936. xVfter several attempts he success¬ 
fully restored, by plastic procedure, the major portion of a penis lost in an acci¬ 
dent. Restoration was accomplished by utilizing tube skin grafts into which 
rib cartilage was implanted. 

In 1943, A. P. Frumpkin reported “The Reconstruction of the Alale Genitalia” 
which was translated in the xlmcrican Review of Soviet Medicine (February 1944). 
Following the technique of Bogoras, Frumpkin was able to successfully repair 
total traumatic amputations of the penis which at times left only remnants of the 
cavernous bodies ending at the symphysis and even occasionally contracting 
under it. Frumpldn’s work so impressed the American-British-Canadian Com¬ 
mission to the U. S. S. R. in 1943, that they reported his plastic surgeiy as ob¬ 
viously outstanding in the field of genito-urinary surgery and that residts 
obtained in the reconstruction of external genitalia lost as battle casualties were 
di’amatic. 

In many mammals erection of the penis is assisted by the presence of a baculum - 
or os penis. This baculum or “little stick” was observed by Aristotle in the fox, 
woF, and martin. It is present in marsupials such as the kangaroo and opossum; 
in chiroptera such as bats; rodentia such as squirrels, beavers and rabbits. 
Cetaceans such as dolphins, porpoises and whales also have an os penis. .Jaeger 
states that an os penis often may be almost as long as the phallus, it is often 
grooved and generally hooked, and may have a knob at one end. It begins its 
development as a pair of cartilages. This bone may varj'- in length from a few 
millimeters in some of the smaller mammals, to 55 cm. in the walrus and 2 meters 
in the whale. 

1 Read at annual meeting, American Urological Association, Buffalo, N. Y., July 3, 1047. 
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Vor Uie veconstYUction of the phallus wc have utilized the technique of Bogoras 
and Brunipkin but have modified their hypospadic repair. 

SURGICAL TECHNIQUE 

The opeiative technuiuc foi the leconstruetion of the phallus is caiiied out in 
•1 stages and reqtiiies a total of about 9 months for its complete accomplish¬ 
ment. Development of the phallic graft and its ti ansplantation is accomplished 
ill 3 stages. The fouith stage is devoted to the conection of the hjqiospadie 
pedicle graft. 

First stage. The first stage consists of the development of the phallic tube 
graft from the lateral abdominal wall and the obtaining and implanting of the rib 



Fig. 1. First stace. .1, Site of incisions for phallic tube graft and e\posure of rib 
cartilage. F, Showing incision to remove costal cartilage closed. Undcrniincd skin for 
phallic tube graft is demonstrated 

cartilage. An incision about 0 cm. long is made to e.vpose the cartilage of the 
eighth or ninth rib from the sternum to the costochondral junction (fig. 1). 
The fascia and muscle layeis are incised, c.xposing the petichondrium which is 
stripped from the cartilage by means of a pciiostial elevator. The cartilage is 
then 1 emoved and placed in saline. The perichondrium is appi oximated and the 
skin is closed. The tube graft is then developed by making 2 parallel incisions, 
about G or 7 cm. apart, starting from the lateral costal margins at the posterior 
axillary line and continuing the incisions downwaid and anteriorly to a point 
somewhat anterior to the external iliac spine. The incisions are developed 
through the entire skin layer including the subcutaneous fat down to the deep 
layer of the superficial fascia. Tlie tissues between the two incisions are under¬ 
mined, freeing a flap which lemains attached at both ends. A tube graft. 
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surrounded by epidermis, is constructed by suturing the cut edges of the middle 
flap together with interrupted sutures of fine silk. The cartilage, which is 
slightly curved, is inserted in the cephalad portion of tiie tube so that the con¬ 
cavity faces upward when grafted to the penile stump. T'he skin between the 2 



Fig. 2. First stage. .1, tinplautiiig rib cartilage in .skin tube graft. B, .Vppro\iniating 
undermined skin edges beneath jjediele graft. 



Fig. 3. First stage completed. Showing rib cartilage in place 

incisions is undermined for a sufficient distance to permit the approximation 
beneath the tube graft. See figures 2 and 3. Tension on the suture line must be 
minimum. 

Second stage. The second stage can be considered about 0 weeks later and 
consists of diversion of the urinary stream and the transplantation of the tube 
graft vfith cartilage to the penile stump. A cystostomy is done (fig. 4, A). The 
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attached tube dt contamnij; the embedded caitiUge is ficed at the cephalad 
attaclimeiit Ihc cut end of the giatt should bleed ticeU if a ouccessful tians- 




Tig 5 Second stage made iii corpora cavernoma for reception of rib cartilage 

plant to the penile stump is to be expected The c iitilage in the tube graft is 
exposed and freed of its fibrous attachment foi about 1 cm The scai tissue on. 
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Fig. 9. Fourth htage. .1, Kctluiuhuit tube graft at distal cud of pliallus is iieiiig de¬ 
veloped. B, Further development of ll.ip to cover ventral defect over nenly constructed 
urethra. C, Flap in place. 
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Fig. 10 ^1, ■ 

Lateial view. 

view. E, Patient voiding. 


iterior view, showing pedicle giaft in its fust stage. B, 
. penis, anterior view 1), Roconstiucted penis, lateral 
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closed with fine silk. See figure 7. The patient at this stage has an acquired 
hypospadias. The purpose of the fourth stage is to correct this condition. As a 
means of covering the newly developed pendulous urethra in the fourth stage a 
graft about 6 cm. in length is developed in the scrotum and left attached at each 
end. Meticulous care must be exercised to assure absolute hemostasis. 

Fourth slarje. This final stage may be carried out within 6 weeks following the 
previous procedure. We have modified a technique described by Goodhope and 
Wehrbein and suggest a procedure of our own. See figures 8 and 9. Twoparallel 
incisions, 3 cm. apart, are_made on the ventral aspect of the shaft of the recon¬ 
structed penis through the entire skin extending from the distal end to the ure¬ 
thral stoma. These incisions are undermined, leaving about 7 cm. of the flap 
attached in the midline, and the free edges are sutured together without tension 
through the subcuticular layers only, making a tube to form the pendulous 
urethra. The urethral stoma is freed of its sear tissue and sutured to the newly 
constructed urethral tube. At this point the entire urethral canal has been 
formed but a denuded surface remains to be covered. To accomph'sh this the 
scrotal pedicle graft previously developed in stage 3 is incised longitudinally 
throughout its entire length and detached at its distal end. The flap thus 
formed is brought over the raw surface of the diaft, closing the defect by suturing 
its edges to those of the sidn of the penis with interrupted sutures of fine silk. 
A bag catheter is then placed through the newly developed urethra into the 
bladder. 

An alternate procedure in the fourth stage, in closing the raw surface on the 
ventral aspect of the penis, would be to eliminate the use of scrotal tissue and 
utilize the redundant tissue from the pedicle graft which would ordinarily be 
amputated. The tube graft of the abdomen should be developed to its maximum 
length for this purpose. 

A transverse incision on the ventral aspect of the newly constructed phallus 
could readily be made about 2 cm. distal to the tip of the cartilage, the tube graft 
then split toward its distal end to provide an adequate flap of viable tissue to 
cover the ventral defect completely. A slit in the portion of flap covering the 
new uretliral orifice would be made to permit the newly formed urethra to be 
brought out and sutured to its proper position. 

Following the removal of the urethral catheter after 8 to 12 days, the suprapubic 
tube is clamped off and is then removed when the patient is urinating through the 
urethra satisfactorily. 

The photographs (fig. 10) demonstrate an amputated penis in a young married 
man 26 years of age. The length of the penile stump to the symphysis pubis was 
about 2 cm. The results obtained from the plastic reconstruction are to be seen 
in the 3 following photographs. 

Functionally the patient can now urinate normally. Se.\Tial gratification is 
apparently satisfactory to both his wife and himself. Coitus was permitted 4 
months following completion of the last stage. 

Pain and touch sensation were found to develop to the distal end of the re¬ 
constructed organ. The sensation of touch appeared to return first showing a 
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defiaitely advancing zone of sensation while pain and temperature returned more 
slowly and required about four months before the entire shaft was sensitive. 


SUMMARY 

The primary purpose of the plastic reconstruction of the penis is to enable a 
patient with an amputated penis to urinate normally without soiling liimself. 
Sexual function may also be successfully restored. 

The literature is reviewed and a technique for the reconstruction of a penis 
capable of its normal function, utilizing a skin tube graft from the abdomen and 
cartilage from the rib, is presented. 

1M6 Wilshire Blvd., Los Angeles, Calif. 

6333 Wilshire Blvd., Los Angeles, Calif. 
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DISCUSSION 


Db. Donalb a. Charnook (Los Angeles, Calif.): The procedure which Dr. 
Kiefer has outlined to us consists of the construction of a pedicle graft which he 
inserts beneath the skin and through the glans. We know from experience that 
pedicle grafts constructed from the transplanted foreskin maintain their calibre 
and readily adapt themselves to their new site. They do, however, show a 
tendency towards contraction in length. I believe that the method by which 
Dr. Kiefer handles the pedicle graft might have a tendency to aggravate the 
curvature of the shaft. When we remember that the graft itself at times con¬ 
tracts in length, this might result in an increase of the ventral curvature. 

My experience with placing the urethra through glandular tissue has not been 
so satisfactory as that which Dr. Kiefer reports. We have fmmd that the tend¬ 
ency to stricture is so great that dilatations have been necessary over an extended 
period. For this reason we are content to construct the urethra only to the 
level of the corona. This gives a servicable penis without stricture. We 
believe this outweighs the cosmetic results obtained from inserting the urethral 
tube through the glans. 

The proof of any operation is the results obtained. Dr. Kiefer’s success is to 
be commended. 

The problems of hypospadias will not be solved by any one type of procedure. 
It is my feeling that successful operations depend upon a carefully planned 
technique and close attention to proven surgical rules. The correction of 
hypospadias must meet two criteria: the shaft must be relatively straight, and 
the urethra must be of adequate calibre. The success of these operations 
requires gentle handling of the tissue, meticulous appro.ximation of skin flaps 
without tension and freedom from infection and hematoma. We have derived 
much help from the plastic surgeons. They have taught us the appreciation and 
use of small nontraumatiziug instruments. They have stressed the construction 
of skin flaps with adequate blood supply. They have proven that simple, 
carefully planned steps are more successful than elaborate procedures. If we 
apply these basic lessons," this most exasperating of operations will eventually be 
solved. 

Dr. David M. Davis (Philadelphia, Pa.): I am delighted to hear that Dr. 
Kiefer is interested in bringing the meatus to the tip of the penis where it belongs, 
to give a proper and normal looking result. I personally have had a similar 
interest for a good many years, and I am glad to see that I now have someone to 
support me in that direction. 

About 7 years ago there was published in Surgery, Gynecohgy and Obstetrics 
an article written by myself, in which the technique was described of creating 
tube grafts of preputial skin immediately in its original position and not first 
transplanting it to the ventrum of the penis. This simplifies the procedure a 
great deal, and in many cases permits a tube graft as much as 5 cm. long to 
be made with an excellent blood supply, since it is attached at its proximal 
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end. It is then brought through a tunnel in the glans and as far down the penis 
as the length of graft will allow, so tliat often practically no Tliiersch-Duplay 
repair is necessary. 

I shall not take any more of your time, but I have a few slides to show some 
results of this method which I feel I can recommend highly without reservation. 

(Slide) The first slide that I have put in shows the results of an Ombredanne 
operation performed by another surgeon. This is merely for contrast. This 
patient came to us in order to have tliis lamentable situation corrected, and it is 
now^ being corrected. 

(Slide) Each slide shows the end result of a separate case. These are all 
penoscrotal hypospadias, and there are S of them. 

I should like to show 2 more cases of perineal hypospadias. (Slide) The 
first is an extraordinary case in which the urethral orifice is about 1 cm. anterior 
to the anus; the penis lying subcutaneously, as you can see. This was done in 
2 stages. 

(Slide) This shows the situation after the first stage. The penis was freed 
and turned up on the abdomen and the hairless akin prepared for the construction 
of the new urethra. The old urethral orifice is plainly visible. (Slide) This is 
the end result. 

(Slide) This is the other case of perineal hypospadias. You can see the 
scar running well down the perineum, almost to the anus. There was present 
a vagina, about 2.V cm. long. The vagina was excised, the urethra con¬ 
structed, mostly in the Tiiiersch-Duplay method, and with a tube graft for the 
glandular part. You can see the end of the tube graft which had been brought 
through the tunnel in the glans. The next slide (slide) shows the function 
obtained. 

Dr. H. L. Wehrbein (Brooldyn, N. Y.): We all have removed a phallus, 
but we never have made one. In cases of carcinoma of the penis in fairly young 
men it has occurred to me that some plastic reconstruction should be undertaken, 
but I have not seen one case in young men when the disease was not fatal. 

Aside from these amputation cases, I have seen only 2 patients in whom the 
amputation was not performed in the surgery. Both were fairly young Negroes. 
One lost about 40 per cent of his phallus when an irate husband found him in 
flagrante delicto, tried to kill him wth a machete and missed. The other one 
had lost only 25 per cent, having been punished by his wife for infidelity. Both 
these men came in because of the stricture which had developed at the new 
meatus; both refused reconstruction operations and stated that their sexual 
activities were satisfactory, which shows that the psyche plays a very minor role 
in some people. 

Explosives, bullets, etc. may destroy the penis, but I have not seen any such 
cases. Industrial accidents occasionally damage the phallus; as a rule, denuda¬ 
tion takes place and not amputation. We have repaired several of these, but 
they were easy jobs in comparison to the one under discussion. 

It is apparent from the illustrations that a good job has been done. I have 
no fault to find with either the planning or the execution of the operations. We 
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have used the so-called double pedicle bridge grafts with excellent results in 
plastic operations for the correction of hypospadias deformities. However, we 
always prepare the tube for transplantation by tying off intermittently the 
pedicle which is to be cut. 

It is noteworthy that the first tube made in this case is used as a cylinder and 
is not nnfolded as we always do. Therefore, its diameter is of great importance. 
A width of 7 cm. will result in a tube about 2 cm. thick—allowing for some 
shrinkage—and that cannot be changed. 

The author’s suggestion to make a skin tube long enough to replace the penile 
deficiency and to cover the new distal urethra does not appeal to me. I do not 
know how long a bridge graft can be and still be safe for transplantation, but I 
would guess that 15 cm. is the limit. This would barely be enough in cases of 
great loss. 

The use of a urethral catheter during the fourth stage is not necessary. It can 
be used as a mold while sewing the urethra, but to leave it in place invites in¬ 
fection. 

The remarkable return of touch sensation in transplanted skin is quite aston¬ 
ishing and has been noted by us many times. However, it is hard for me to 
believe that in this case it has much bearing on the patient’s ability to achieve 
orgasm. I would rather assume that the stumps of the corpora cavernosa 
transfer the necessary stimuli. 

Hb. 0, A. Nelson (Seattle, Wash.); Dr. Bergman has shown us some excellent 
work in reconstructive surgery of the male phallus. There are two good silent 
teachers in urologio surgery. One is the use of local and regional anesthesia and 
the other is plastic and reconstructive surgery. No one can do much of this 
type of surgery without learning the importance of gentle handling of the tissue, 
of the blood supply and the elusive shrinkage of tissue. At the time of the 
operation, the surgeon must be able to visualize what is to be the appearance of 
the finished product. The question has often been raised whether such an 
extensive procedure is justifiable. That will depend, of course, on the individual 
patient. In this instance Dr. Bergman has answered the question definitely in 
the affirmative. His patient is, no doubt, extremely grateful. The mental 
depression and torture that some of these patients suffer are not fully realized 
by many of us. Dr. Bergman has accomplished a difficult feat in reconstructive 
surgery. 

Dr. Balph H. Jenkins (New Haven, Conn.): During World War II, quite 
a number of boys were sent to the hospital for operation of first degree hypo¬ 
spadias, because they were rejected for service in the Navy. These boys were 
perfectly normal otherwise. It so happened that the Surgeon General was an 
old classmate of mine, and I wrote to him, and told him I could see no reason 
why a boy, otherwise normal, who had first degree hypospadias was not physi¬ 
cally fit for Naval Service. After much correspondence he agreed that first 
degree hypospadias was not a cause for rejection. 

Looking at Dr. ICiefer s slides, it appeared to me that he was correcting cases 
of first degree hypospadias. 
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I find that many doctors spend more time, when operating upon hypospadias, 
trying to build up the urethra than correcting the chordee. The patient, upon 
getting married, is pretty unhappy when he finds the chordee has not been 
corrected properly. 

My suggestion would be that more time be spent in correcting the ciiordee, 
because the patient can much more easily tolerate sitting dorni to urinate, than 
being unable to carry out his marital functions. 

Dr. Joseph H. ICieper (Chicago, Ill.): I thinlr. Dr. Jenkins, you must have 
misunderstood. All of these patients had straightening of the curvature as 
the first surgical procedure, before the operation described was done. 

I agree with you that it is more important that the penis be straight than that 
the urethra come out at the end. Half the population (the female half) urinates 
sitting down. So one can live and be perfectly comfortable urinating sitting 
down. It is not essential to health; or at least to physical health that a man be 
able to stand up and void. 

But there are psychic factors to think about. They are not important in the 
child. Parents often bring their children and want the correction done at the 
age of 3 or 4. They are afraid the child will get ideas of inferiority while he is 
in school. I have not found that to be true. They do not start to develop 
self-consciousness in this respect until after puberty. So you have until that 
time. 

Men do not hire to have any deformity. They like to be able to stand up and 
urinate with the rest, without any one noticing anything out of the way. To 
themselves, I think they like to feel that they are not incompletely developed; 
that they are as near normal as the rest of the men. I think we all would hire 
to feel that way. So there is a definite reason for trying to get an end result 
that is as normal as possible. 

Dr. Chamock commented about narrowing when you tunnel through the 
glans. It is true that they do develop some constriction, but so far it has not 
been severe, and after a period the tendency has seemed to diminish. I agree 
with Dr. Chamock as to the necessity for meticulous attention to detail and 
gentle handling of tissues as essential to success in this type of work. 



NEUROFIBROMA OF TUNICA ALBUGINEA TESTIS 
BENJMIIN LEVANT and MILTON A. CHETLIN 
From the Dcparlmenl oj Urology, iloniefiore Hospital, Pittsburgh, Pa, 

Tumors of the testicular tunics are indeed rare. Hinman and Gibson (1924) in 
a review of the literature of testicular tumors collected 4 authentic cases of the 
tunica albuginea, all benign fibromas. Thompson (1930), reviewing the litera¬ 
ture, reported the same 4 cases. Silverton and Welsh (1937) reported another 
tumor of the tunica albuginea, also a fibroma. Malignant tumors of the tunica 
albuginea have never been reported. The foUorving is a case report of neurofi¬ 
broma of the tunica albuginea testis that recently came under observation. 



Fro. t. Testicle and tumor removed at operation 
CASE BEPOKT 

W. M. F., 59 years of age, was admitted to Montefiore Hospital, December 23, 
1946. His family history was negative. He gave a history of syphilis 20 years 
ago and gonorrhea 4 years ago. The patient stated that he had been aware of a 
nodule in the right testicle for about 6 months. It had steadily and painlessly 
increased in size. There was no history of trauma. 

No masses were palpable in the abdomen. Both external abdominal rings were 
small, and there was no inguinal hernia on either side. The prostate was soft and 
boggy and slightly enlarged. The left testicle was of normal size and consistency. 
The right testicle revealed a hard, nodular swelling about the size of a hazelnut 
near its base. The epididymis was well-outlined and normal to palpation. Was- 
sermann was negative; blood pressure 140/70. Blood count: Erytlu'ocytes 
4,200,000, leucocytes 4,600, polymorphonuclear neutrophiles 54 per cent, lympho¬ 
cytes 46 per cent, hemoglobin 87 per cent. Urine; Specific gravity 1.024, acid, 
albumin and sugar negative, occasional pus cell, no casts. The diagnosis was 
malignant tumor of the testicle, and immediate operation was advised. 

1IS7 





Fig. 2. .-i, Photoinicrojirnph of tumor of tunica ulbuf'iiica te.stib, sliowing'concentric 
layers of fibroblasts, whorl formation and pboudo-palisacics. II and E stain, 'Photo¬ 
micrograph of tumor, using a Wratten B filter on iianolomic film to show strands of nerve 
fibers and sheaths, wliich appear black lieie. In natural color these fibers take ajjsalmoii- 
red stain. Masson trichrome stain. 



Fig. 3. High power photomicrograph of tumor, showing numerous strands of collagen 
tissue arranged in concentric layers. II and E stain. 
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A light epididymo oichiectomy wts peifoimed luidei spinal anesthesia A 
light scrotal incision icas made The coid and i is defeicns iieie ligated i\ith 
chi oniic catgut and di\ ided 1 he testicle ivas then easily i emoi ed and tlie skin 
sulmed with mteiuiptod silk sutines On sectioning the lesected testicle, a i eij 
haul white tumoi of tunica albuginex testis iias found (fig 1) 

Pathologic lepoit (Di K Y Yaidumian) “Specimen consists of a testicle 
with Its epididjmis, tunica, and pait of the speimatic coid On the lowei pole 
of the tunica albuginea testis tiieie is a haid mass, oval m shape, and well encap 
sulated It measiiies 1 b> 0 5 by 0 3 cm On sectioning, it is peaily giay in 
color, solid thioughout, and film, almost cartilaginous in consistency The tu¬ 
moi appaiently is not connected with the testis piopei The testis measuies 4 by 
3 by 2 cm It has thenoimal coloi and textine Ihe epididymis has thenoimal 
coatoui and consistencj' and is fiee fvom gioss inflammatory oi neoplastic 
changes Sections fiom the tumoi of the tunica show a well ciicumsciibed neo¬ 
plasm composed mostly of collagenous tissue and a few young fibioblasts foimiiig 
concentiic layeis with aiiangment of whoils Othei paits show fauly large 
lound cells with small nuclei and laige cytoplasm Iheie aie a few aieas sugges- 
ti\e of pseudo paliMcle foimation 4 few sections stained with Masson tii- 
ohiome stain show mostlj collagenous fibeis and a few islands of cells and fibeis 
which take the salmon lod stain indicative of neiie fibeis and sheaths The 
H C.4 E stain shows well difleienliated cells with no eiidence of malignancy Sec¬ 
tions fiom the testis, epididymis, and coid show well pieseived seminifeious 
tubules and noimal aichitectuie of the epididymis The pathologic diagnosis 
was neinofibioma of tlio tumca albuginea testis (figs 2 and 3) ” 

The patient was dischaiged 7 days latei with the wound completely healed 
The fact that these tumois of the tunica albuginea testis, though laie, simulate 
malignant tumois of the testis is piesented as the chief point of inteiest The 
diffeiential diagnosis of malignant and benign tumors of the testicle has always 
been difficult Tlie piesence of a palpable mass is in itself an indication for 
opeiation 


suMULina 

A case of neurofibiom i of tunica albuginea testis is lepoited 
A review of the liteiatuie reveals that tumois of the tunica albuginea testis are 
eatiemely rare Five othei cases, all fibromas, have been collected 
Iilalignant tumois of the tunica albuginea testis have never been reported 
Jenkins Arcade Bldg , Pitlsbmgh, Pa. 
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BILATERAL CONGENITAL ABSENC^E OF Till-: \'ASA OEFERENTIA: 

CASE REPORT 


JESSE G. KESHIX anii BEKXAUD D. PIXCK 

From the Department of ['rologij, Xcw York I’osl-OradmUc Mcrlicul School and Hospital, 

Columbia ['nicersity, Xcia York, X. Y. 

Reports of abnormalities of the cijitlitljnnes and vasa with testes fully dcseentled 
in the scrotum arc rare. Since sucli anomalies, when they do occur, are geiierally 
unilateral and non-productive of clinical symptoms, it is probable that they are 
overlooked or observed only at autopsy or in coincidental association with other 
irregidarities of the genitalia or urinary sj'stem. 

The first satisfactory report of a bilateral anomaly of the seminal tract was 
recorded by John Hunter in 17.5'). In an exhaustive review of the earlier litera¬ 
ture, Young found adequate descriptions of 12 unusual ca.ses with malformation 
or absence (partial or complete) of elements of the seminal pathwai'. Wood 
reports 5 cases of anomalies of the vas deferens and epididymis associated with 
cryptorchidism. Radasch and Guizzetti (1018) have presentetl excellent dis¬ 
cussions of the coexistence of renal and genital anomalies. In an extensive i)ost- 
mortem investigation, Priesel found S cases with unilateral abnormalities of the 
seminal tract. Lespinasse, in 1918, recorded a case of bilateral absence of the 
vasa although the epididymes were nonnal. McKirdic and Polkey have 
described the insertion of a ureter into the seminal vesicle. Individual case 
reports of congenital absence of one or both vasa have more recently been 
recorded by ^'orstofi'cl, Jalifier, Dirr, and Balzar and Weber. In summarizing 2 
cases and a revicAv of the subject, Young Inis stated: ‘‘Bilateral absence of the vasa 
deferentia and the veiy rare absence of the epidid^mies are serious conditions 
which produce sterility. The absence of a vas deferens is often difficult to recog¬ 
nize on very careful clinical examination.” 

From an embryological consideration, the origins of the testis and vas are quite 
separate and distinct. The testis, ivith the vasa elTerentia and coni vasculosi, 
has its origin from the genital fold on the mesial side of the wolffian bodj". The 
vas, Avith the body and globus minor of the epidicRuuis, the seminal vesicles, and 
the ejaculatory ducts are derived from the wolffian duct. In an early stage of 
development, the duct is closed at both ends but as groivtli continues, the testis 
and vas are joined by inteiTnediate tubes. At the caudal end, there is ultimate 
connection with the prostatic urethra through the ejaculatory ducts. At the 
caudal end, also, there develops the metanephric evagination to give rise to the 
ureter and pehds of the kidney. Thus maldevelopment of the vas due to 
embi-yonic arrest Avithout corresponding abnoiTnality of the testes may become 
prehended. Disturbances in the Avolffianduct, hoAveA'er, may result in anomalies 
of the entire urogenital tract. 

A 31 year old Avhite man (J. 74066) appeared at the male sterility clinic of the 
Post-Graduate Hospital on NoA’ember 12, 1942 because 3 years of marriage, 
during Avhich contraception had been avoided, had failed to result m offspring. 
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E\amin itioii of the maiital mate in the gjniecology tlimc Ind not dKclosed 
significant cause foi the fuutless muon Ihe family histoiy levealed no heiedi- 
taiy or congenital disease piedispositions noi nas infertihtj' a complaint ot any 
of the othei siblings The patient had suftcied no seiious illnesses oi opeiations 
In early childliood he had mumps but no oiclutis had occuried, and lecoveiy 
was iineceutful without appaient sequelle SjphiUsand gonoiihea ueie denied 
b\ name and symptom The maiital and se\ual histoiy pioduced no relevant 
hndings Tlus was his fiist mamagc and was chaiacteiized bj satisfactory 
spacing and frequency of inteicomse (twice weeldy) Coitus was satisfactory, 
potency was not diminished noi weie there excessive episodes of piemature 
ejaculation 

The patient was a sturdy, well nouiished man Blood piessiue was 120/80 
and pulse SO Cephalic and body hair showed noimal masculine distiibution 
and textuie Slun was waim and diy, of good turgoi and elasticity There was 
no lash discoloiation, oi eruption Pupils weie equal and legulai, leacted pio- 
peily to light and accommodation Eye signs indicative of thyioid dysfunction 
were absent The thyioid was not palpably enlaiged The lungs weie deal 
to auscultation and peicussion No caidiac irregulanty was disceinible No 
unusual fat deposition oi skeletal abnormality was obsei-ved The abdomen 
was soft, flat, and musculai Visceia weie not remarkable and no tenderness 
01 spasm was piesent Extiemities weie of noimal size and configuration, 
tlieie weie no varicosities, tiemoi, oi ulcei The deep leflexes weie equal and 
active 

Tlie exteinal genitalia were Msibly noi-mal Both epididymes weie palpated 
and although the globus majoi could be distinguished on each side, no examiner 
was able to define eitliei epididymis m its entirety Neitliei vas defeiens was 
palpably distinguishable to most examineis, although one beliei ed a thin coid 
could be made out close to the external iing on both sides The piostate was 
of noimal size, symmetiical with a well defined median sulcus, consistency was 
rubbeiy thiougliout Seminal \esicles weie baielj' palpable and flat The 
prostate vesicular secietion showed, micioscopicnlly, only a laie white cell, no 
led cells or speim 

Urinalysis showed a deal, stiaw colored, acid uiine with a specific giaiity of 
1006 Tests for sugai, proteui, and acetone were negatne Jilicioscopic 
exammation was negatiie Blood Wasseimann and Kalm weie repoited negi 
ti\e Blood uiea nitrogen was 14 5 mg pci cent, nonprotein mtiogen 32 0 mg 
pel cent, uiea latio 45 poi cent The hemoglobin w as 15 5 gm , red blood count 
4,690,000, white blood count 9,300 with a noimal differential count Intia- 
venous iiiognphy showed normal function and moiphology of both kidneys 
and ureteis Cystoscopy levealed no abnoimalities of the bladder Endoscopic 
eximmation showed a veiumontanum of normal size The ejaculatoiy ducts 
could not be seen although it was possible to probe the utricle 

Semen analyses w ere cai ned out on December 18 and 25 On both occasions 
no speini weie obsened in either specimen 

A biopsy fiom the right testicle, taken accoidmg to the method desciibed by 
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Keshin and Pinck, \vat> ropurtcd as follows: "Tho lubule.-> show inarkod spennalo- 
genic activity. .Vdult sponnatozoa arc prc.-cnt. liitcr-slitial cells are scant and 
there is interstitial hemorrhage in some areas. Diagnosis: normal testicular 
tissue with active spermatogenesis.” See ligure 1. 






Fig. 1. Bioj)by of testicle, showing normal spermatogenesis 



Fig. 2. Showing congenital bilateral absence of the vas 


In view of the spermatogenic activity apparent in the testiclewith the complete 
absence of sperm in the semen, it was believed that the problem in this case in¬ 
volved impairment of the vaso-epididymal communication. It was decided to 
perform scrotal exploration for the purpose of locating the vas and creating, if 
possible, a vaso-epididyraostomy by the Ilagner technique. 

Operation disclosed that both testicles were of normal appearance. The 
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epididj’Tnes had bizaiie, abnomial eonfiguiations chaiactenzed by a uoi-mal 
appealance of the globus majoi, but the bod}'' uas thm and shoitened, naiiowing 
at its termination to fade into ill defined fascial tissue Distended, toituous 
tubules of the globus majoi iiere distinguisliable The globus ramoi on both 
sides Mas absent (fig 2) Caieful and e-vtcnsive dissection of the spermatic 
cold bilaterally tailed to leveal evidence of a vas 

It is of mteiest that because of the apparent hopelessness of attempting cuie 
of the azospeimia, aitificial insemin ition with a donoi vas suggested and resulted 
in piompt pregnancy 

SUMMARa 

Congenital 'absence of the vas defeiens is an evtiemely uncommon genital 
anomaly The embi} ologic basis foi this condition has been discussed A case of 

congenital bilateial absence of the vasa deferentia and globi minoii is piesented 
Mith a consideiation of pieiious hteiatuie on the subject With the incieasing 
use of testiculai biopsy m the study of steiility, oppoitunity foi moie frequent 
discoveiy of this type of anomaly may be anticipated 
We appieciate the guidance and assistance of Di Claience G Bandlei, director 
of luolog}’, New Yoik Post-Giaduate Hospital, in the pieseiitation of this report 

6W W llOlh Si , New York, N. Y. 
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QUANTITATIVE DETERMINATIONS OE ACID RIK^SPIIATASE IN 
THE PROSTATE UNDER ^•ARIOUS NORMAL AND PAT 110 LOCI CAL 
CONDITIONS: PRELIMIN.UIY REPORT' 


JOSEPH ITSCILMAXX, HAROLD A. OHAAIREULIX, RICARDO CEIHLKS, and 

GERHARD SCHMIDT 


From the Surgical Department of Tufts Medical School, Boston, Mass., the Urological 
Department of the Mount Auburn Hospital, C'ambriilgc, .Mass., anil the Boston 

Dispensary, Boston, .Ma.is. 

With the rapidly increasing interest in cancer research the prostate gland has 
become one of the most important, if not tlie most important organ involved in 
malignancy. There are two reasons for the particular significance of the pros¬ 
tate for cancer research: The role of chemical methotls in the diagnosis of pros¬ 
tatic malignancy, and the therapeutic response of the malignant gland, as a 
member of the endocrine chain, to orchiectomy and to estrogen administration. 
These principles have so far not been paralleled in the diagnosis and ti-eatmcnt 
of tumors of other origin. 

Since Kutscher and Wolbergs’ reports on the e.vistcuce, origin, and properties 
of the prostatic phosphatase, this enzyme has been investigated e.vtcnsively. It 
has been found that this acid phosphatase is probably present in all tissues of 
the body. However, it is found in largest amounts in the adult prostate. It 
appears at puberty and is absent in the glands of chiltlren. (Gutman.) 

After Kutscher and Wolberg discovered the e.xceedingly high phosphatase con¬ 
tent of the prostate in 1935, many investigations have been carried out to deter¬ 
mine whether pathological changes in the gland have any influence on the phos¬ 
phatase content of the blood. These investigations led to the e.xtremelyimpor¬ 
tant observation that malignancy of the prostate with bone metastascs as a rule, 
and malignancy without clinical evidence of metastases occasionally, are ac¬ 
companied by a significant increase of the serum acid phosphatase (Gutman, 
Sullivan, and Gutman, Gutman and Gutman, Huggins and Hodges.) 

In contrast to the many publications on acid phosphatase in the serum, com¬ 
paratively few data are available concerning the phosphatase content of the 
prostate under conditions of benign hyperplasia, malignancy, and chronic inflam¬ 
mation. Since such information is indispensable for the understanding of the 
mechanism responsible for the appearance of prostatic phosphatase in the blood, 
we undertook a study of the phosphatase content of prostatic tissue in these con¬ 
ditions. 

A major technical problem encountered in enzyme determination in prostatic 
tissue is the difficulty of obtaining fine suspensions, which allow complete extrac¬ 
tion from this fibrous organ. 

This difficulty recently has been overcome by the development of new tools for 
the homogenization of tissues, particularly the Waring blendor. This technique 

Read at annual meeting, American Urological Association, Buffalo, N. Y”., July 3,1947* 
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of e\tiaction has been used in all oui analyses Oui average values foi piostatio 
phosphatase aie consideiably highei than those icpoited hy eailiei mvestigatois 
(Feigusson, Gutman), piobably because of the more complete extiaction of the 
enzyme by the technique of homogenization 

Foi obvious leasons it is difficult to secure large amounts of noimal and 
mahgnant piostatio tissue becauae these tissues aie usually obtainable only at 
autopsies An additional difficulty in the evaluation of the results obtained u ith 
normal and mahgnant glands is the fact that postmortem changes have taken 
place even though these changes are tmmmal because of the marked stability of 
the enzyme 

As to the group of prostatic malignancies, present day therapy geneially avoids 
complete removal of the prostate This, of course greatly impedes the avail¬ 
ability of fresh cancerous piostatio tissue suitable for chemical analysis 


Table I 


1 

INITIALS 

[ AGE OE PATIENT 

1 

WTICBT OP GLAND ^ 

CNITS or rUOSPEATASL FOUND 
IV 1 Cil WET TISSUE 



gm j 


iXI N 

02 

54. 1 

4200 

D R 

77 

36 

2500 

W R 

i 65 

1 9 5 

i 605 

\V H 

, 75 

1 

2600 

G P 

H 

15 

1 3500 

W B 

1 

i 12 5 

i 2600 

B B 1 

1 

; 12 

2060 

J McP 

68 

1 87 

1 1040 

J R 1 

1 

i 36 

, 2400 

C B 1 

1 72 

1 67 

2020 

S C 1 

I 51 

1 

2900 

B 1C 

67 

12 4 

1 1240 

G C 

62 

1 1 

23 

1 2600 

[ 


It should be emphasized that material obtained by transurethral resection, 
either hypeiplastic or carcinomatous, is useless foi enzyme deteiminations, since 
in OUI experience such material loses completely its enzymatic activity even 
though the histological examination leveals the pieservation of cell stnictuie 
Only the gioup of bemgn hyperplasias permits the study of a large amount of 
material as total removal fay enucleation is done m the majoiity of our cases 
Foi this reason up to now oui analyses compiise mainly material of tins group 
Our standaid technique developed for the determination of acid phosphatase in 
piostatio tissue is based on the hydrolysis of 3 adenylic acid by the enzyme and 
the determination of the inorganic phosphate formed duung the leaction Tins 
substrate, which is now commercially available, is paiticulaily suitable foi the 
deteiminations because of the i apid rate at w Inch it is hydrolyzed by the enzyme 
It IS spilt by piostatio phosphatase about 3 times as lapidly as ^glyceiophos- 
phate Tins dilfeiencc might possibly be of value m blood analysis in aider to 
distinguish piostatic phosphatase fiom acid phosphatases of othei oiigin 
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Each gland is homogenized in a Waring blendor with o~10 volumes of water 
depending on the weight of the gland. The homogenate is kept over night in the 
refrigerator after addition of a few cc-s of toluene in order to prevent bacterial 
growth. The suspension is centrifuged next day anil the supernatant used for 
the enzyme determination, ri'o cubic centimeter of the supernatant is 
usually sufficient for the determination. The complete extraction of the enzyme 
was demonstrated by the observation that the supernatant had the same activity 
as the homogenate. .;Vfter 15 minutes incubation the mixture was deproteinized 
with trichloracetic acid, and the inorganic phosphate was determined in the 
supernatant according to the colorimetric method of Fiske and Subbarow. This 
teelmique has the advantage over the King-Armstrong method in that the 
substrate blank is always practically zero. Owing to the high activity of the 
enzyme it appeared to be convenient to designate as the unit of ]5lu).s])luitasc in 
prostatic tissue the amount of enzyme reipnred for the formation of 0.1 mg. 
inorganic phosphate during 15 minutes incubation. One of our units corre.sponds 
to 1.1 King-Armstrong units, therefore our figures can be cxpixv.sed in King- 
Armstrong units by multiplication with the factor 1.1. 

Up to now we have analyzed by this method 10 benign liyperplastic prostate 
glands. Table 1 shows a few typical examples of the results obtained. 

The average number of units of acid phosphatase per gram of tissue in the 
hjTjertrophied prostate gland is 2300. While our analyses of normal glands has 
been limited to only 5 specimens, these findings suggest that the hypertrophic 
gland produces more acid phosphatase per gram of tissue than does the normal 
gland. Further investigations will be necessary in order to establish this as a 
fact. 

Since it can be assumed that the production of acid phosphatase is one of the 
metabolic functions of the prostate gland, our results demonstrate that, at least 
in this respect, the hyperplastic tissue fully maintains its specific function. The 
only prostate in our series in which the phosphatase content was conspicuously 
lower than the average consisted predominantly of fibrous tissue. A similar 
observation was made on a prostate with the glandular tissue almost completely 
destroyed by tuberculosis. 

Our investigations will be continued and extended to other pathological con¬ 
ditions of the prostate particularly to malignancy and will be published later. 

370 Commonivealth Are., Boston Jo, Mass. 
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DISCUSSION 


Dr Willi vm P Hi relt (Washington, D C) Thib pioblem of phobphatase 
IS one ot the most vital consiclentionb in the cheraibtiv of the subject i\e aie 
iiiteiCbted in 

On the sateen (slide) you see estimations made by A B and E B Gutman of 
the contents of the phosphatase m the new bom, 4 5 units, and in the adults it 
luns from 522 to 2274, nhich is not too fai belon the essayist’s estimates 

Huggins demonstiated lathei definitely, foi instance, tint androgen seemed 
to mciease the phosphatase content m the blood and estiogen to decieaso it, 
and that the phosphatise was m most instances—and let me emphasize most 
instances—a lathei dependable indicitoi as to the clinical tiend of the pitient 

(Slide) The Gomoii stain will demonstiate histologically the location and 
distribution of phosphatase We laiow that the distiibution is not imifoim in 
the gland 

Dr Deming has lecently demonstiated, aftei a munboi of tiansplants, one 
genention to anothei, that phosphatase disappeais entiiely from the gland, 
winch indicates that oui pioblem concerning malignant aspects of tissue is 
piobably raoie concerned with the steioid chemistij lather than the enzyme 
hemistiy 

Di Heitz, of the National Cancel Reseaich Institute, who is caiiymg on the 
laboiatory woik in the endocime laboiatory at Gallingei Hospital, has used 
somewhat similai substiato, only he uses 5 adenylic acid substiate m his leac- 
tions lathei than 3 He has not up to the piesent time obseived any specificity 
of action that would indicate that it was prostatic phosphatase lathei than 
otheis that we are dealing with 

He has done some lathei inteiestmg evperiments on the absoiption of phos¬ 
phatase when tissue is tiansplanted Eoi instance, tiansplanted prostatic 
tissue m the omentum and bones has not lesulted m any elevation of the blood 
levels 

He has even produced pulmoiiaiy emboli by intiavenous injection with no 
increase of the phosphatase levels of blood, and he has given laige amounts of 
estiogen without incieasing it So the phosphatase absoiption is intciesting 

What IS in the blood, for instance, oi m the tissue that prevents its seeping 
into the geneial ciiciilation? That is something we should be iiiteiested m 

The metliod that Di Eischmann and his co workeis have used m actually 
evtractmg this mateiial is ceitamly ingenious I don’t Ivnow of anybody else 
who has done just that Of course, his objective and the objective of most of 
those who are inteiested in the chemistry of mahgnancy of the piostate is to 
find some specific leaction that will differentiate a caicinomatous phosphatase 
from a phosphatase that is not caicinomatous If he can do that, we will all 
appieciate it 
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.MASSIVE LEIOMYOMA OF PROSTA'l’E: CASE REPORT 


J:). W. MclXTVUH 

While small, multiple, myomatous nodules situated in glandular or atlenomu- 
tous areas are probabh' much more i-ommou than reported, the massive displace¬ 
ment of prostatie glandular structure in whole, or part, by neoplastic pi oliferation 
of the stroma, is very rare, most urological writers agree. 


CASE UEl’OUT 

C. A., a white man aged 71, was ailmittcd to Si. Luke’s Hospital, Cleveland on 
iSiovember 3, lO-ib with acute urinary retention. Symptoms started 10 months 
ago, when urinary frequency, dysuria and nocturia developed. He had dribbling 
occasionally. Xocturia and frequency became progressively worse. For the 
past 4 months he had wet himself freipiently and passed pink urine occasionally. 
Recentlj', he had to strain at stool. He said that he felt like .something was in 
the rectum. The stools were string-like. He passed blood by rectum. He had 
not had diarrhea. Except for typhoid fever at the age of IS years, the past 
history was essentially negative. 

The blood pressure was 170/105; pulse OS; respiration 20; temperature 37.0°. 
Examination of the head showed nothing remarkable; the lungs were dear 
throughout. The left border of the heart was in the anterior-axillary line, sixth 
interspace. A systolic murmur was present over the entire prccardium, radiating 
to the axilla, loudest at the second right interspace. The bladder was percussablo 
and palpable 4 fingers above the symphy.sis; a spherical mass was present in the 
midline above the symphysis. The external genitalia were normal. Rectal 
examination disclosed an enormous muss in the region of the prostate which 
seemed to partly encircle the rectum and push into the rectum. The top of the 
mass, which extended upwards into the region of the seminal vesicles, could not 
be felt. The mass ivas nodular and fixed. 

On admission the white blood count was 9,G50; hemoglobin 14.9 gm; blood 
sugar 102; nonprotein nitrogen 38.2; COjdS per cent; NaCl 020; acid phosphatase 
1 unit alkaline phosphatase 5.8 units; Mazzini test negative. Urine obtained 
by means of a catheter had a specific gi-avity of 1.015, a trace of protein, and was 
negative for sugar; microscopic examination showed 2 to 0 red blood cells and 
10 to 25 white blood cells per high power field. 

A plain x-ray showed both renal and psoas shadows well outlined and normal 
in appearance, extensive degree of spondylosis of the lumbar spine, considerable 
calcification of the abdominal aorta and common iliac vessels. No opaque 
shadows were seen in the renal areas, but there were 2 shadows, one about 4 cm., 
in the right pelvis overlying the third sacral segment. Another shadow, about 
5 cm. in diameter, was seen in the lower left true pelvis. 

Intravenous urography showed normal visualization of both renal calyces and 
pelvis. The right ureter, fairly well outlined, was shown in the lower right true 
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pch IS and \\as seen to oveilie the opaque shadow desciibed in that legion The 
left ureter was only well shown m its uppei two thirds 

The possibility of a vesR d calculus m a diveiticulum was consideied so cysto 
Kiams weie taken 1 hour aftei injection of dye No diverticula weie seen The 
shadows pievioubly seen weie obscuied and faintly visible thiough the dye 
Therewasamaikedele\ationQt the llooi of the bladdei, also the outline was 


''^T'S'^eLtiocaidiogiim showed left ventiicular enlaigement and myocardial 
disease An x ray of the chobt showed that the heait was 35 pei cent enlarged 
There was an elongation and dilatation of the aoita with calcification of the 
ascending aorta stiongly suggesting luetic aoititis A fusifoim shadow 6 by 
3 cm in the right lung was thought to lepiesent an aneurysm of one of the great 

As the catheter was continually blocking, it was decided to do a suprapubic 
cvstotomy 4. midline incision was made above symphysis for a distance of 4 
inches The incision was earned down to the rectus fascia, which was opened 
The lecti muscles were sepaiated m the midline The piepeiitoneal fat was 
stiipped off the bladdei The wall, which was %eiy thick, was opened between 
AlhVclamps Two laigo and 4 small stones were removed The base of the 
bladdei and the tiigone weie elevated by a mass which extended fiom prostate 
The mass was fixed and nodular The uretlira was almost blocked by tumoi 
pressing up on its posterior wall Theie was a large diveiticulum opening off 
of lower left lateial wall A No 32 Pezzai cathetei was inserted No biopsy 
was taken because the patient was not doing well, and I was afraid of hemorrhage 

The patient was discharged November 13, following a smooth convalescence, 
wath supiapubic drainage, to letuin at a later date foi the second operation 
Because of the enoimous size of the tumoi, and the fact that it was fixed, I 
decided to do a tiansiuethral resection 

On re admission Januaiy 3, 1947, the hemoglobin and blood chemistiy were 
normal The urine was alkaline, contained 1 plus piotem, 2 to 3 led blood cells 
and 4 to 10 white blood cells pei high powei field Blood sugar was 120, non- 
protem mtiogen 30 2, CO- 52 5, plasma NaCl 5G9 mg , piotem 0 2, bleeding time 
4 minutes, clotting time 0 minutes 

On Januaiy 5, 1947 a transuiethial icsection was done, 47 gm tissue being 
removed Consideiable bleeding occurred, and was controlled with difficulty 
A blood tiansfusion was given 

The patient did well until 11 hours postoperative, when the blood pressure 
rose to 265/140 Theie was consideiable bleeding and both catheters became 
blocked, and even after evacuating the clots, theie was considerable red blood 
Undei sodium pentothal anesthesia, I re opened pait of the supiapubic incision 
and packed with oxy cellulose gauze, which contioiled the hemoirhage Both 
catheters weie lenioxed on the sixth day The incision was healed by the 
elex enth day, and he w as discharged Janu rry 18 

The patient was last seen Maich 5 He was voiding every I 2 to 2 hours and 
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hud a good .stream. Hi.s main complaint was that if ht' did not urinate im¬ 
mediately when he had the urge, he might dribble .some. - I'he dribbling did 
not bother him at night. He had -10 ec resiihud urine, 'riu; urine contained 
2 to 5 \Yhite blood cells per high power field with an j)ccasional clump. Micro¬ 
scopic sections showed the characteristic whorl tippearance of interlacing bundles 



Fig. 1. /I, Low power view between 2 adjacent nodules. Notice characteristic inter¬ 
lacing bundles of smooth muscle cells with absence of normal glandular tissue. B, High 
power, showing characteristic interlacing smooth muscle bundles. 

CO.MMENT 

According to Ilinman, benign mesothelial tumors (leiomyoma, fibroma etc.) 
constitute less than 0.5 per cent of prostatic tumors. MacCallum found 8 
prostatic leiomyoma in 14,000 autopsies. Twentj" cases of this type of tumor 
Yvere reported up to 1939 and none since, probably because of restricted writing 
during the war. 

Two t3"pes are recognized: one, massive in .size, involving and obscuring the 
prostate, the pelvis and surrounding rectum; the other, mostlj’’ pedunculated and 
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may be clobcly associated with uiethia and bladder, and cause obstiuction of 
bladdei and ejaculatoiy ducts 

That small leiomyomatous nodules occm moie fiequently than recognized 
clinically is stressed by Patch and Rhea These observers, using large whole 
sections of piostate gland with diffeientul stains fonnd an incidence of 25 pei 

“orol^anrmLoscopic pathologic changes aie strikingly like those of leio- 
mvomata of the uteuis The tissue is firmei than the usual hypeitiophy, of a 
greyish yellow coloi, and on cioss section, has a chaiacteiistio whorl appeaiance 
S interlacing bundles Encapsulation of small and laige nodules is nearly the 
lule Occasionally the muscle tissue may assume an mhltiating chaiacter H 
growth IS intiapiostatic, noimal glandular tissue may be entirely obliterated or 
fompiessed to the periphery of the tumoi Theie may be urethial compiession 
01 trigonal elevation tVlien a nodule is located on the periphery of prostatio 
growth, It may extend upwards towards the seminal vesicles or toward rectum 
Microscopically, one finds interlacing bundles of smooth muscle cells, wnt a 
comnleto'libseLe of glandular tissue, in leiomyomatous areas A network of 
mteriacing tissue may occur Blood vessels may be infrequent and towaids the 
periphery, or as laige vasoulai channels thioughout the tumor Eecrotic areas, 
Sealeification and old hyalimzed sea.s have been noted The giowths are 
usually bemgn Sarcomatous change is infrequent, even m large glands 
Teveral theories have been biought out, as to the origin of these tumors 
Blum and Rubiitus based then theoiy on the fact that, since normal elements 
of prostate are 1) 50 pci cent glandular, 2) 25 per cent niuscle, 3) 2o per cent 
connective tissue, they would then designate giowths as glandular, leiomyoma- 
and fibrous The fibiomyomata have been recognized, since inception of 
microscopy Hoivevei, Virchow, Jacoby and Welman diffeientiate true leio¬ 
myomata from these fibromusciilai areas occur ing in areas of benign hypertrophy 
Paul Bemperer states that leiomyomata are adenomata, in wluch the glands 

have been abolished . , , ^ r , 

Tandlei and Zuckeikandl hypothesize that infection may transform adenoma¬ 
tous masses into smooth muscle Examination of the specimens from the young¬ 
est reported cases (4 and 24 yeais) give no support to this, m that infection was 
not found m these cases 

Vnchoiv and Bebs expressed the view that, when the testicle ceases secreting 
certain hoimones, a proliferation of musculai and fibrous parts of the prostate 
follows Experimental woik of Lowei on hormones, however, faded to produce 
any evidence of muscular hypertrophy 

Eiving, in a study of uterine myomata, concludes the essential factor of eti¬ 
ology IS in embryonic disturbance in stiuctuie of the uterus It would seem 
that the endocrinal (X) fattoi, stimulating growth of uteiine fibroids, may also 
effect rudimentaiy muscidai lests within posteiioi urethra His neiv is sup¬ 
ported by the fact that the embryological anlagen, of the legion of the veni- 
montanrim and uteius, are essentially the same 

Of the 20 pienously reported cases, 14 had piimaiily uiinaiy symptoms, 5 
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had, chiefly, perineal or rectal .symptoms; 1 had the main symptom of painful, 
persistent erections. One of the rectal case.s, reported i)y Magoun, had a colos¬ 
tomy done for obstipation, with no bowel movement for a week. 

Of the 20 reported cases, 12 cases had a suprapuljic prostatectomy; 5 ca.ses 
had a perineal prostatectonw; 2 cases had a combined oijeration; a transurethral 
resection was done in 1 case. Manj' of’the operators talk of ditliculty in a 
number of cases of getting a line of cleavage, c.specially in the large retroperi¬ 
toneal type. The possibility that tumor regre.s.sion might follow deep .x-ray 
therapy as in uterine myoma was considered. However, Bugbee tried it in his 
case, where the tumor could not be entirely removed operatively, witliout any 
encouraging results. Seven of the 20 patients died from the operation; a mortality 
rate of 35 per cent. Five of these died from shock or hemorrhage. Most of 
these cases were operated upon many years ago and more modern techniques 
Avould probably lower mortality considerably. 


COXCLUSIO.XS 

While small leiomyomata of the prostate are ])robably not infrequent, the 
extensive and massive types are rare, 21 cases having been reported. 

Attempt at removal of the massive retroperitoneal type carries a high mor¬ 
tality rate. 

These tumors are almost entirely benign; they cause symptoms by pressure. 

In tins particular case, while the urinaiy symptoms are under control, the 
patient still complains considerably of constipation. This, I am sure, comes 
from rectal compression. If his symptoms increase, I intend to give x-ray 
therapy. 

9400 Euclid Ave., Cleveland, 0 . 
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PROB VBLE MET VSTATIC C VRCIXOMA OF THE MALE BREAST 
FOLLOWING STILBE&TROL THERAPY CASE REPORT^ 

r HIROLD ENTZ 

Since 1041 the use of estiogens m patients Hitheaicmoma of the pi estate gland 
has become quite uiineisal The medical hteiature is filled Mith a vaiiety of 
repoita attesting to the efhcieiicv of this medication as ivell as to its inefficiency 
The side effects of this duig have also been veiy ably desciibed in the literatnie 
In fact, the most useful and accepted clinical ciitenon foi the assimilation of the 
estrogen is its effect on the nipple and bieast which eaily become tendei and 
hypertiophied The case about to be lepoited is one m uhich this usual side- 
effect of stilbestiol did not follow the oidinaiy pattein but proved to be lather 
bizarre, namely, the development of a mahgnancy of the light bieast during the 
therapy The possibility of this complication has been noted in the female, espe¬ 
cially in those women mth a familial tendency towaid carcinoma Hon ever, I 
have found no paiticulai refeieiice to such a complication in a patient uith carci¬ 
noma of the piosUte gland under similai therapy and it would theiefoie seem 
worthwhile that it be lepoited 

eVSE REPORT 

A white tiuch drnoi 40 yeai» of age was referred to me on Alaich 20, 1944 
The chief complaint was fiequency of urination associated with an increased 
difficulty requii mg considei able straining at times This bad gradually increased 
m seventy duiing the pieceding 4 months He had a low backache most of this 
time with a ladiation down both tlughs simulating sciatica There w as moderate 
anore\ia with a loss of 30 pounds of weight in the piecedmg 6 weeks The bowels 
were mildly costive Othei systems were lelatively symptomless Theie was 
no famihal histoiy of caicmoma 

Exammation revealed some emaciation, blood pressuie 148/84, pulse of good 
quality and legular The luugs weie cleai to peicussion and auscultation The 
bieasts were noimal to appearance and palpation There was no palpable mass 
m the abdomen The exteinal genitalia were normal The piostate was 3 plus 
enlarged, inegular, fixed to the pelvic wall, and typically stonv haid He was 
found to have 175 cc lesidual urine which showed a specific giavity of 1 024 a 
trace of albumin, no sugai, and 6-8 pus cells to the high powei field micioscopi- 
cally The blood count showed 64 pei cent hemoglobin, 3,450,000 erytlnocytes 
and 7,900 leucocytes with 68 pei cent polymoiphonucleais and 32 pei cent mono- 
nucleais m the difleiential A plain \-iay showed a diffuse milky inciease in 
density of the himbai spine and pelvis, with iiiegulai aieas of destiuction This 
was consideied quite tjTical of extensive metastatic caicmoma of the piostate 
See figme 1 ^ 

The obvious clinical diagnosis in this case was caicmoma of the prostate gland 
LToIgA ssoo.at.on, 
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^vitll extensive iuetuj,tases to the pelvic g,ir(lle. I'he phy>iL'al lindings did not 
seem to wavi-ant hospitidiziition and l•c^eelion oi the "land at this time. It vas 
decided, however, to try estrogen therapy for a .■^hort period. 

He was instructed to take 3 mg. of ^tilbe.^trol 3 time.s a day ;uul when next .‘seen 
on iMarch 28,19-M, eight ilays later, he reported that he had improved very much. 
The appetite was better and he noted le.vs difficulty in urination. The pain was 
much less severe. Xotation was made that the prosttde >eemed less hard but 
otherwise unchanged. At this time there were no nijiide or breast manifesta- 



Fig. 1. a, X-ray taken at start of therapy. B, After 16 months of ttierapyK 72 

tions commonly seen in cases during the use of stilbestrol. The stilbestrol was 
decreased to 4 rag. per day. He was next seen on May 1, 1944, at which time ho 
reported that he had regained much of his weight and strength, no longer needed 
a helper on his cream route and had no more baclcaehe. There was no residual 
urine at this time. The breasts were only moderately enlarged but the nipples 
quite tender. 

The stilbestrol was gradually decreased by the patient until June 6,1944, when 
4 mg. twice each day maintained a very moderate nipple tenderness. The pros¬ 
tate, though not quite so hard as on first examination, was still fixed. The testi¬ 
cles were both about one-third their former size and soft. 
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He wJb bcen occaMonally (liiiing the lest of tlie yeai Rith continued gciieial 
impioreraeiit and not until Vpiil 20, 1945, did he show any definite ecidente oi 
legiession At this time he complamed seveiely of “rheumatism” m his back 
Mhich icquned todcmo foi lehcf Anoie\ia lecmied with a loss m weight of 20 
pounds 'Ihe bieasts did not show anj fuithei change He had no uimaiy dis- 
tiess and no palpable bladdci dullness The plain ^.-lay taken on June 11, 1945 
showed an mciease m density of all the bones of the pelvis with a maible hke 
appeaiance and a few aieas of lediiced density 

His couise was lapidly downliiU fiom this time until his death on August 18, 
1945, seventeen months aftei diagnosis and institution of tieatment Both 
bieasts, ivhith weremoileiately hypeitiophied undei tliestilbcstiol theiapy, weie 
first noted as being nodulai on July 12 and 2 weeks piioi to liis death, nodules 
weie palpable in the light axilla Xo nodules weie palpable in left axilla at this 
time At no time w Cl e thei e noted any palpable subcutaneons glands A numb¬ 
ness of the face and complete paralysis of both low er exti emities developed 1 w eek 
piioi to death at wluch time complete letention of uime occuiied 

A complete autopsy was ceitamly indicated in tins case but such was not pei- 
mitted A “biopsy” of the light bieast was done and wnthiathei bizaiio findings 
It does not show conclusive evidence of eithei caicinoma of the bieast noi typi¬ 
cally malignant piostatic tissue It is lacking m the ciablike appeaiance ot a 
primaiy caicinoma of the bieast but it does show some of the hjpeitrophic 
changes seen in the bieasts of patients undei stilbestiol theiapy It has much 
moie the encapsulated appeaiance seen so often in prostatic malignancy Sev- 
eial pathologists have seen the slides and all agiee it is malignant but do hesitate 
somewhat to label it definitely as metastatic caicinoma oiiginating m the pios- 
tate See figuie 2 

The lepoit fiom Col J E 4sh to whom sections weie also sent la as follows 
“ It IS oui feeling that these lesions repiesent a small cell caicinoma, piobably 
fiom the piostate These celts aie spindle shaped and seem to be im admg the 
bieast tissue The ductal elements me compressed and suiiounded by dense 
fibious comiective tissue and do not appeal to show any hypeiplastic changea 
The conaensub is that this lepiesents a metastatic lesion to the bieast, piobably 
secondaiy to the caicinoma of the piostate, xvhich was diagnosed chnically ” 

My method of treating these unfoitunate victims of caicinoma of the prostate 
contains no oiiginal ideas Thave lelied almost entuely on the use of stilbestiol 
rather than oi chiectomy The patients w ho are not in immediate need of sui geiy 
foi lelief of bladder neck obstiuction aieataited on stilbestiol, usuallj 9 mg each 
day This dosage is continued until the patient expei lences a tendeiiieaa of the 
nipples at which time the dosage is decieased to that amount which will just 
maintain a mild lesidual tendeiness They aie fuitliei instiucted to iai\ this 
at will in Older to maintain such tendeiness 


bile my senes is not of such size as to waiiant definite conclusions, various 
obse, 1 a ions have been made The lesults m my cases do not justify any state- 

mTtelv'f- "'fTiT‘he lehef fiom pain in appioxi- 
lately Co per cent of these patients ceitamly justifies its use Xo one seems to 
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Fig. 2. A, Photomicrograph of breast tumor, X 125. B, Photomicrograph of breast 
tumor, X 75. 

have answered the question as to the reason or reasons for failure in these other 
35 per cent of cases. In my experience the younger the individual who has 
sufficient symptoms to cause him to seek medical advice, the less likely will the 
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rcfaults be fa\oiable, as attested by the pie&ent case If this? metastatic lesion 
wei c enh meed in any manner by nse of these esti ogens, it %YOiild peihaps be advis¬ 
able to tieat the youngei patients by castiation lathei than nith the estrogens 
and thcicby obviate the possibility noted ui this case, laie though it may seem 
1 he degree of mahgnanty oi the type of malignancy might haiboi the answei to 
tins question but as yet, this does not seem to be settled 

525 Sycamoic St , Waterloo, Iowa 
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and fixed. X-iay& revealed mctastafeC'. in the rib.'?, pelvib, and left femur at the 
distal end. Ilia blood urea had come down to 32. 



Fig. 3. Iligher magnification of urc.i shown in figure 1 



Fig. 4. Showing details of tumor cells 
DISCUSSION 

The first report of metastasis from the pi estate to the testicle was by Semans 
in 1938. His case had metastases to the sacrum, lumbar vcitebiae, and light 
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testis. This diagnosis was made at autopsy, not clinically. The epididymal 
veins and lymphatics were involved, but not the efferent ducts. 

The second case was reported by Helfert and Pinck in 1944. The left testicle 
was involved in their case, the diagnosis being made after bilateral orchiectomy 
for carcinoma of the prostate, not clinically. The invasion was chiefly intersti¬ 
tial, as in the previous case. 

Both authors believe that metastaas occurred by arterial embolism, and we 
consider that likely in our case. We agree with Helfert and Pinck that the pres¬ 
ence of coincident metastasis elsewhere, as noted in all three of these cases, 
supports the idea of arterial spread. Humphrey states that e.\tension of pros¬ 
tatic carcinoma along the vas deferens is a rare occurrence. 

SUMMARY 

The third reported case of metastasis from carcinoma of the prostate to the 
testicle is herewith submitted. It is of interest that such a diagnosis has not been 
reported as having been made clinically. 

P. 0. Box 28, Dallas 1, Texas. 
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THE USE OF GLYCINE SOLUTION AS AN IRRIGATING MEDIUM 
DURING TRANSURETHRAL RESECTION 

EEED M. NESBIT and STANLEY I. GLICICMAN‘ 

From the Department of Surgery, Univeraity of Michigan Medical School, Ann Arbor, Mich. 

Considerable interest has been aroused in the problem of the patient who, 
following a transurethral prostatectomy, manifests an anemia not commensurate 
with the operative blood loss, marked oliguria or anuria, loss of appetite, pro¬ 
gressive nitrogen retention and jaundice. 

Greevy believes this syndrome is due to intravascular liemolysis and has ac¬ 
credited McLaughlin with the suggestion that it is produced by water, used as an 
irrigating medium which has passed into the prostatic venous plexus during 
transurethral resection. Circumstantial evidence was provided by Foley (per¬ 
sonal communication to Creevy) who observed spurts of red urine from the 
ureteral orifices during the course of a transurethral prostatic resection, and who 
subsequently found a high level of hemoglobin in the plasma of the patient. 

In adhering to the principle of complete removal of the adenomatous gland by 
the transurethral route, the surgeon occasionally oversteps bounds and incises 
into the periprostatic venous plexus, with the result that brisk bleeding occurs. 
In such an instance the resectionist, in order to facilitate vision for the mainte¬ 
nance of hemostasis, may be forced to raise the level of the water reservoir in¬ 
ordinately high, thereby forcing the irrigating fluid into the venous system. 
Varying amounts of hemolysis might result from this course of events. 

In proof of his thesis, Greevy found the average postoperative plasma hemo¬ 
globin level to be 59 mg. per cent in 9 patients upon whom he had performed 
transurethral prostatic resection using distilled water as an irrigating medium; 
whereas the control series e.xhibited no more than the average normal plasma 
hemoglobin level of 5-{- mg. per cent. 

Oliguria of this type has not been observed in any of the resected patients in 
the University of Michigan Hospital during the past 16 years. However, it is 
not at all unlikely that some of the postoperative morbidity which has occurred 
may have been due to unrecognized minor manifestations of the syndrome. In¬ 
vestigations have been made to determine if any subclinical hemolysis was taking 
place under conditions similar to those described by Creevy. Pre- and postoper¬ 
ative samples of plasma or serum were drawn through an 18 gauge needle, which 
along with its syringe had been previously cleansed with sterile isotonic saline. 
A pink to red discoloration of the plasma or serum in a sample of blood dra^vn 
3-20 hours postoperatively was considered as indicative of intravascular hemoly¬ 
sis. In a group of 15 patients studied in this manner, there was no evidence of 
gross hemolysis in the preoperative samples, but in 3 patients there was gross 
hemolysis in the specimen examined postoperatively. None of the patients 
manifested any clinical signs of intravascular hemolysis. A serum bilirubin was 
determined in one of the patients exhibiting hemolysis and this was found to be 

1 Read at annual meeting, American Association of Genito-Urinary Surgeons, Absecon, 
N. J., June 5, 1947. 
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0.1 mg. per cent. Elevation in serum bilirubin is not to be e.xpected after minor 
intravascular hemolysis, for Ottenberg and Fox found no detectable rise in its 
level even after the intravenous mjection of 5 gm. of free hemoglobin. 

Granting the mechanism by which intravascular hemolysis is induced during 
the course of transurethral prostatic resection, interest is then attracted to the 
concomitant hemoglobinemia and to the hemoglobinuria with which it is so often 
associated. 

In a review of the subject, Eoss states that normally a level of 2-5 mg. per 
cent of “heme” containing pigment exists in plasma as a result of intravascular 
breakdown of erythrocytes. There appears to be a definite renal threshold 
for the excretion of hemoglobin, determined by the degree of saturation of the 
renal tubular cells. Yuile found hemoglobinuria where the plasma level ex¬ 
ceeded 100 mg. percent; Gilligan et al. found it above 135 mg. per cent. 

The mechanism by which renal damage results from severe intravascular 
hemolysis is poorly understood, but several factors bear mention. Although 
Gilhgan et al. showed that intravenous administration of 16 gm. of pure hemo¬ 
globin to normal subjects produced no significant renal impairment, Mason and 
Mann demonstrated spasm of the renal blood vessels subsequent to intravenous 
injection of hemoglobin. 

It was believed by many investigators that hemoglobinuria in the presence of 
an acid urine resulted in the formation of acid hematin which mechanically 
blocked the renal tubules. However, Bing working with dogs, showed no histo¬ 
logic renal lesions, and no significant variation in renal function after intravenous 
infusion of large amounts of hemoglobin and myoglobin, even with the blood at 
a pH of 6.9. Infusion of methemoglobin did produce demonstrable renal im¬ 
pairment. Pigmented tubular casts were found only in acidotio animals after 
renal failure had been initiated. He believes the acidosis accompanying the 
anuria may affect the respiratory enzymes of the tubular cells, accounting for 
impaired renal function. This factor would provide the indication for alkalini- 
zation when hemoglobinuria e.xists. He further believes that the renal vasocon¬ 
striction induced by hemoglobinemia may result in ischemia of the tubular cells 
accounting for their diminished function. 

It is Eoss’ opinion that fatal renal damage b probably produced by shock¬ 
like leveb of blood pressure, and by severe and prolonged reduction of blood 
flow through the kidney, the latter being accentuated by hemoglobinemia. 
Where an associated marked reduction of alkaline reserve exbts, the formation 
of methemoglobin in acid glomerular filtrate may further add to already existing 
tubular damage. 

In selecting an isotonic irrigating solution which will eliminate the risk of intra¬ 
vascular hemolysis, several properties must be considered: 

1. It must be either non-e!ectroiytic, or very weakly ionized, for a highly ion- 
izable substance such as sodium chloride allows dispersion of the high frequency 
current, thereby inhibiting its cutting properties. 

2. It must be non-toxic either by local tissue action or when adminbtered 
intravenously. 

3. It must be transparent so as not to interfere with vbual acuity during the 
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or marked blood loss acting upon kidneys damaged by chronic pyelonephritis 
and/or arteriosclerosis, may result in a clinical syndrome ■which is manifested 
clinically by anemia, oliguria or anuria, and uremia. This syndrome may end 
fatally. 

The phenomenon due to this cause can be prevented by the use of any isotonic 
non-electrolytic irrigating solution. 

A 2.1 per cent solution of glycine, an amino acid, is isotonic and has been found 
to satisfy the proposed criteria; it has been employed successfully in 45 trans¬ 
urethral prostatic resections •without demonstrable gross evidence of intravascu¬ 
lar hemolysis. 

A 1.1 per cent solution of glycine, -while not isotonic, has been found non¬ 
hemolytic in vitro, and has been used in 30 resections -without producing hemoly¬ 
sis. The use of the lower concentration is economical as -well as safe so its em¬ 
ployment as an irrigating solution during transurethral prostatic resection is 
advised. 

Note: Since this paper was read, the 1.1 per cent solution of glycine has been 
used in over 200 additional patients undergoing transurethral prostatic resection 
with no ill effects and without demonstrable hemolysis. 
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THE IMPORTANCE OF HEMOLYSIS DURING TRANSURETHRAL 
PROSTATIC RESECTION; A CLINICAL 
INVESTIGATION^ 

C. D. CREEVY 

Eveiy urologist who strives to resect the prostate gland transurethrally down 
to the surgical capsule knows that the operation is sometimes followed by uremia 
and other disturbances which are difficult to explain. 

In a characteristic reaction one sees a chill and cyanosis during or shortly 
after operation; nausea and vomiting often ensue, and oliguria and azotemia 
are soon evident. A mild, non-obstructive jaundice and an anemia more severe 
than one would expect from the actual loss of blood are typical, and hyperten¬ 
sion may occur later. 

Postoperative uremia may follow such evident causes as acute pyelonephritis, 
prolonged severe hypotension (anesthesia, hemorrhage, or surgical shock); 
reactions to the transfusion of incompatible blood or to the administration of 
sulfonamides; or trauma to the ureteral orifices \vith resultant hydronephrosis. 
However, cases occur in which all of these factors except the loss of blood can 
be excluded. 

Since the type of uremia under discussion seems to occur most often when 
considerable blood has been lost during or after operation, one is tempted to 
attribute the azotemia to spasm of the renal blood vessels. Phillips et al. have 
demonstrated an almost complete cessation of glomerular blood flow during 
severe hemorrhage in dogs, even though the blood pressure is maintained 
artificially above shock levels. Van Slyke has described a similar situation in 
surgical shock, and has pointed out that impairment of renal function may 
become irreversible if the hypotension lasts for some hours. Corcoran and 
Page have observed oliguria and azotemia in dogs after severe hemorrhage 
even with prompt replacement of the lost blood. They have attributed the 
renal impairment to vasospasm mediated by some humoral mechanism, since 
it occurs even if the kidneys are denervated first. Bingham has suggested that 
bilateral renal cortical necrosis may be due to renal ischemia from vasoconstric¬ 
tion. 

While these ideas explain some features of the hitherto obscure uremia which 
may follow transurethral resection, they do not account for the mild, non¬ 
obstructive jaundice which usually accompanies it, nor for the fact that an anemia 
out of all proportion to the amount of blood lost by hemorrhage is often demon¬ 
strable as early as 24 hours after operation. 

The explanation of these phenomena is probably to be found in the suggestion 
recently rnade by Dr. J. L. Emmett to the effect that the sterile water used as 
an irrigating fluid during transurethral resection may enter the prostatic veins 
and produce hemolysis, thus damaging the kidneys exactly as does a transfusion 
1947^^'*'* annual meeting, the American Urological .Association, Buffalo, N. Y., July 2, 
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or marked blood loss acting upon kidneys damaged by chronic pyelonephritis 
and/or arteriosclerosis, may result in a clinical sjmdrome -which is manifested 
clinically by anemia, oliguria or anuria, and uremia. This syndrome may end 
fatally. 

The phenomenon due to this cause can be prevented by tlie use of any isotonic 
non-electrolytic irrigating solution. 

A 2.1 per cent solution of glycine, an amino acid, is isotonic and has been found 
to satisfy the proposed criteria; it has been employed successfully in 45 trans¬ 
urethral prostatic resections witliout demonstrable gross evidence of intravascu¬ 
lar hemolysis. 

A 1.1 per cent solution of glycine, while not isotonic, has been found non¬ 
hemolytic in vitro, and has been used in 30 resections witiiout producing hemoly¬ 
sis. The use of the lower concentration is economical as well as safe so its em¬ 
ployment as an irrigating solution during transurethral prostatic resection is 
advised. 

Note: Since this paper was read, the 1.1 per cent solution of glycine has been 
used in over 200 additional patients undergoing transurethral prostatic resection 
with no ill effects and without demonstrable hemolysis. 
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at GOO cc. Because of this, and despite the fact that the systohc blood pressure 
did not fall below 120 milhmeters of mercury, 500 co of human plasma were 
given intravenously; and an oxygen tent was used immediately after operation 
because of cyanosis mistakenly thought to be due to pentothal sodium. He 
remained drowsy and restless all day. That evening, his plasma was found 
to be dark red in color, although no quantitative estimate of free hemoglobin 
was made; 500 cc. of 5 per cent sodium bicarbonate were given intravenously. 

The fluid intake during the day of operation totalled 2000 (exclusive of the 
plasma) and the urine output 550 cc. The blood pressure remained above 120. 

On the morning after operation the patient was nauseated; the urea nitrogen 
was 54 mg. per cent, and the hemoglobin had fallen from 87 to 50 per cent 
(Sahli), with a red blood count of 2,630,000, although the total loss of blood 
during and after operation could not possibly have exceeded 1000 co. Slight 
jaundice was noted, but no serum bilirubin determination could be made be¬ 
cause of the hemoglobinemia, which was still considerable. The stools were 
normal in color. The fluid intake on the first postoperative day was 2000, and 
the urine output was 825 cc. 

On the second postoperative day the hemoglobinemia had disappeared and 
the plasma was straw colored, but the urea nitrogen was 70 and the mine out¬ 
put, with a fluid intake of 2250, was 440 co. Five per cent sodium bicarbonate 
was again given, and was followed by a half liter of matched, citrated whole 
blood (his first transfusion). 

The oliguria continued, and fluids were administered conservatively. By 
dime 4 the urea nitrogen was 109, the creatinine 5.2, the CO 2 combining power 
55, and the plasma proteins were 5.8. He had continued apathetic and had 
developed moderate generalized edema; the blood pressure was 190/102. Peri¬ 
toneal lavage as described by Fine, et. al. was instituted on June 5, and he was 
transfused a second time with citrated blood, preceded by 5 per cent sodium 
bicarbonate. Penicillin was given intramuscularly and streptomycin was 
added to the lavage fluid. Auricular fibrillation appeared and he was digitalized 
by Dr. George Fahr. By June 9, the mea nitrogen had fallen to 67 mg. per cent, 
and the edema had diminished, possibly because 5 per cent glucose had been 
added to the fluid used to lavage the peritoneum (table 1). However he died, 
apparently from pulmonary edema, on June 9. The maximum mine output 
in any one 24 hour period after operation never exceeded 825 cc. 

Autopsy was performed shortly after death by Dr. A. J. Hertzog, pathologist 
at St. Barnabas Hospital, with the following results: 

Nutrition was good. The scrotum and ankles were edematous. There were 
smgical wounds 6 cm. long in each lower abdominal quadrant. The sclerae 
were icteric. There was a liter of cloudy fluid containing flecks of fibrin in the 
peritoneal cavity. The peritoneal surfaces were clean. 

The left plemal cavity was obliterated by old adhesions, and the right con¬ 
tained liters of clear, straw-colored fluid. There was mild coronary sclerosis, 
wnth cardiac hypertrophy and dilatation. The lungs exhibited basal atelectasis 
as well as moderate edema and emph 3 ^eiiia. 

The liver weighed 2075 gm. and the cut surface was a mottled reddish brown. 
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The gallbladder was thin walled but contained many stones. The bile ducts 
were patent. The gastro-intestinal tract, pancreas, and adrenals appeared 
normal. 

The kidneys were enlarged (215 and 235 gm.) but of normal consistency. 
Both corte.x and medulla were thick, and the marldngs were distinct. The cut 
surfaces were dark red and homogeneous. The pelves and ureters were not 
dilated. 

The bladder and prostatic cavity showed the effects of the recent operation. 
The prostatic capsule had been perforated on the right posterior wall, but there 
was no extravasation or periprostatitis. 

The central nervous system was not examined. 

Table 1. Chart of fluids and metabolites 


OPEBATIOH 



May 

June 


23 

29 


31 

1 

1 

3 

4 

s 

6 

7 

3 

9 

Fluid intake, 
cc. 

2000 

2000 


3545 

2220 

1010 

2550 

2150 

1550 

1500 

0 

85 


Fluid output, 
cc.. 

550 

825 

440 

600 

550 

350 

500 

450 

500 

450 

500 

400 


Blood urea 

N. 

21 

49 

79 

66 

74 

62 

109 

92 

87 

77 

67 

Peritoneal 

. 



Input, cc. 

Output, cc.. .. 
UreaNj.gm... 
Total Ns, gm.. 









1 


23800* 

25100 

10.89 


14100* 

14700 


t Hartman’s solution. 
‘ 5% glucose added. 


Microscopic examination: Lungs: Alveoli distended and contain a moderate 
number of red and mononuclear cells. Liver: Slight atrophy of central cord 
cells. Prostate: Necrosis of cut surface with acute exudative inflammation; 
partially organized thrombi in larger veins. Myocardium: Some fragmentation 
of muscle bundles and separation of fibers. Kidneys (fig. 1): Pigmented casts 
filled many collecting tubules. The epithelium of the convoluted tubules was 
flattened and their lumina dilated. /The interstitial tissues were infiltrated by 
lymphocytes and plasma cells. There was mild subintimal hyalinization of 
the arterioles, and the glomeruli were normal. 

Conclusions: 1) Recent transurethral prostatic resection; 2) postoperative 
hemoglobinemia; 3) obstruction of the renal tubules by pigmented casts (hemo¬ 
globin?), and toxic changes in the tubules; 4) uremia (clinical); 5) hypertrophy 
and dilatation of the heart from hypertension; 6) pulmonary edema; 7) right 
hydrothorax; 8) chronic passive congestion of the liver; 9) cholelithiasis; 10) 
ascites (from peritoneal lavage). 
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It is evident tliat the reaction uhich followed tiaiisurethral leseotion in this 
piitient was identical, both clinically and pathoiogicaily, with that wiiich follows a 
transfusion with incompatible blood. Figure 2, .d and B shows sections o£ the 
left kidney of another patient subjecfed to renal biopsy on the tliird day of 
anvuia which followed the transfusion of incompatible blood, and aie included 
for comparison. Diffeiences in appearance are due in part to difference in the 




Fig 1. a, Pigmented casts and . . . urethral resection. 

B K.,ageddS. Lew poi>cr, benzh : _oE^l. 

ages of the patients (68 and 21), and to the difference in the stage of the reaction 
(twelfth and third day). 

REVIEW OF THE MTCRATURE 

It has been known for a long time that transfusions of incompatible blood 
may produce hemoglobinemia, hemoglobinuria, and renal insufficiency with 
oliguiia or anuria. Accoiciing to Fiink, hemoglobimuia after the transfusion 
of incompatible (heterologous) blood was first rlpwr,' 1 , 0,1 ■ 

1667. The renal ' 

aie ^\eiI loiowii. «v,ot.»iueu m Djacica^ater fever by Barratt and 
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Yorke and by de llaau; after .-jeverc Ijiirns by Shea, llam, and Fleming; after 
crush injuries (myoglobin rallier than Iiemoglolnn) l)y Hywaters and Beall; 
after obstetrical mishaps associated with inliltration of the uterine muscle with 
blood by Paxson, Golub, and Hunter; and after the ivansfvision of incompatible 
blootl by manj' investigators. Similar changes have, according to Luelc6, 



Fig. 2. A, Biojisy of kidney 3 days after transfusion with incoin])atil)le blood. .J. T., 
aged 21. Lower power, benzidene stain. (Patient recovered.) B, Higher magnification 
of H. 

been found in the kidneys after traumatic muscular ischemia, heat stroke, sul¬ 
fonamide intoxication, and poisoning w'ith certain vegetable and chemical 
agents. Luck6 has recently reviewed the literature on these points and has 
reported a number of cases occurring in the tirmy during AVorld War II; he has 
suggested the term “lower nephron nephrosis” for renal lesions in all the cate¬ 
gories listed above. 

The changes in the kidneys in these conditions include vacuolation, necrosis, 
and desquamation of epithelium in Henle’s loops and the distal convoluted 
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tubules; pigmented casts are found in Hcnto’s loops and in the convoluted and 
collecting tubules, and hemosiderin granules are seen in the convoluted tubules. 
Edema and cellular reaction are found around the more severely damaged 
tubules. Precipitated protein may be found in the glomerular capsules, which 
are not dilated, although the tubules proximal to the casts may have dilated 
lumina and thinned epithelium. 

There has been controversy over the nature of the pigmented casts, which 
have been called hemoglobin, methcmoglobin, and acid hematin, but Flink 
states that their composition is as yet unknown. They contain no iron, but 
give a positive benzidene reaction. There has also been disagreement over the 
exact cause of the renal insufficiency which accompanies the more severe lesions. 
Baker and Dodds and others have thought that the pigmented casts consisted 
of acid hematin and obstructed the nepliron, a view which has been widely 
accepted; others however believe that the hemoglobin or some product thereof 
exerts a direct toxic effect upon the epithelium of the renal tubules, and that 
the pigmented casts are shed by the tubular cells as the result of the action of 
the toxic agent, plugging being unimportant. Anderson, Morrison, and Wil¬ 
liams, and Corcoran and Page have suggested that hematin is the toxic agent. 

It has been shoivn experimentally that similar changes in the kidney follow 
the intravenous injection of solutions of hemoglobin by Levy, and of laked red 
blood cells by Barratt and Yorke; the latter found that the renal lesions were 
less severe if the stroma of the red cells were first filtered out. The arrival of 
the hemoglobin in the kidney evidently produces a vasoconstriction, since 
definite shrinkage of the organ has been detected immediately after intravenous 
injection of laked red cells in the dog by Levy, and of hemoglobin solutions in 
the frog by hlason and Mann, and in the dog by Hesse and Filatov. This may 
be of some importance in'renal insufficiency after transurethral prostatic resec¬ 
tion, especially if the vasoconstriction from free hemoglobin is added to that 
already or concomitantly produced by hemorrhage or hypotension, the pre¬ 
sumption being that the resultant reduction in renal bloodflow prolongs the 
contact between the hemoglobin and the kidney, thus enhancing both its toxic 
effects and the opportunity for mechanical plugging of the tubules. ' It seems 
possible that, in such circumstances, a relatively mild hemoglobinemia might 
be followed by damage to the kidneys, especially if they were previously abnor¬ 
mal (arteriosclerosis, pyelonephritis, hydronephrosis) as is so commonly the 
case in prostatism. 

Flink has pointed out that hemoblobin is a threshold substance which is 
excreted by the glomeruli and reabsorbed by the tubules. Monk and Yuile found 
that the threshold in the dog varied from 80 to 150 mg. per cent; Gilligan 
Altschule, and Ifatersky estimated it at 135, and Ottenberg and Fox 4 288 mg! 
per cent or higher in man. 


It is well established that a considerable quantity of hemoglobin must be 
present m the plasma before the kidneys are damaged. Sellards and Minot 
observed no untoward reaction after the intravenous injection into the humim 
of a solution made by hemolyzmg 33 cc of packed red blood cells. O’ShauSS^^ 
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Mansell and Slome found no impairment of renal function after the intravenous 
injection of 50 gm. of hemoglobin into a man, although it was followed by a 
hemoglobinuria lasting 30 hours. iUtschule and Gilligan found the plasma 
hemoglobin to be 500 mg. per cent 24 hours after the onset of a severe hemoglo¬ 
binuria in a patient whose nonprotein nitrogen subsequently rose to 90 mg. per 
cent, but who later recovered. Fairley and Bromfield observed 3 patients who 
died in anuria from blackwater fever; their plasma hemoglobins were 3.6, 4.G, 
and 5.1 per cent (3600 to 5100 mg. per cent). Flink found that all of his dogs 
which developed severe renal insufhciency after the intravenous injection of 
hemoglobin solutions or of laked blood had levels above 3700 mg. per cent at 
the conclusion of the injection. 

He found that about one-third of the hemoglobin injected intravenously into 
dogs could be recovered in the urine; it had ordinarily disappeared from the 
plasma in 72 hours, the remainder presumably having been taken up by the 
cells of the reticuloendothelial system. 

The idea of Baker and Dodds that the harmful effects of hemoglobin upon 
the kidney can be averted by maldng the urine strongly alkaline beforehand, 
thus rendering the hemoglobin more soluble and preventing blockage of the 
renal tubules, has been widely accepted, and alkalinization before transfusion 
has been practiced extensively. However, others doubt the efficacy of allcalis. 
Thus, Foy and Kondi saw anuria in blackwater fever despite an alkaline urine, 
and Maegraith and Havard found tliat therapy wth alkali did not reduce the 
mortality of blackwater fever. Walker has stated that allcalinization is of 
doubtful or no value even when given early for the hemoglobinuria of severe 
burns; Bywaters is skeptical of its merits in crush injuries; and Flinlc found that 
preliminary alkalinization of the urine of the dog did not influence the incidence 
nor the severity of the renal lesions which followed the injection of hemoglobin 
or of laked red blood cells. Kirsner and Palmer have observed impaired renal 
function to accompany alkalinization in peptic ulcer. It appears, therefore, 
that alkalinization is probably harmful rather than helpful in hemolytic reactions, 
since death is usually due to renal failure. 

It seems safe to assume that the deleterious effects of transfusions with in¬ 
compatible blood are due to the transport to the Iddneys of free hemoglobin or 
one of its breakdown products, which damages the renal tubules either by some 
direct toxic action, by the production of vascular spasm, by plugging of the 
nephron, or more probably by all three. It has been claimed by Maegraith, 
Havard, and Parsons that anoxia resulting from the vasospasm induced by the 
toxic agent may be responsible for much of the tubular damage. 

Dunn, Gillespie, and Niven have suggested that the oliguria which accom¬ 
panies these lesions is due to vmselective absorption of glomerular filtrate by 
the injured tubules. It appears evident that the changes in the renal tubules 
can be produced by the intravenous injection of solutions of hemoglobin, and 
by laked blood, and that they also occur in other hemoglobinurias (blaclcwater 
fever, severe burns, and crush injuries), although in the last instance the toxic 
factor appears to be myoglobin. If hemoglobinemia alone is to damage the 
previously normal kidney, it must be very severe. 
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CLINICAL APPLICATION TO TRANSUBETHIIAL PKOSTATIC BBACTION 
It is customary to use sterile tap or distilled water as the irrigating fluid in 
transurethral resection. During the course of the operation, especially if it is 
reasonably complete, many good sized veins in and around the prostate may be 
opened. The resulting hemorrhage necessitates running the water in at a 
rapid rate (hence under some pressure) in order to wash the blood away from 
the operative field sufficiently to permit the operator to see what he is doing. 
It is therefore easy to understand how the water, probably by now conta in ing 
blood already hemolyzed in the bladder, may enter the venous system and there 
produce hemolysis. Indeed, one may readily see hemolysis occur as the stream 
of irrigating fluid strikes the blood issuing from the out surface of the prostate. 
There is thus no doubt that conditions favorable to a hemolytic reaction may 
occur during transurethral resection. 


Table 2. The ejfcct of various non-urological procedures on the free hemoglobin of the plasma 



1 befoile 

AFXES 


A. Intravenous solutions, 21 cases 


Lowest . 

. 0 

0 

Highest. 


15 

Average. 


5.2 


B. Diathermy without irrigation (peurosurgery), 8 cases 



0 

0 


39 

14 


5,5 

3.4 


C. General surgery, 13 cases 


1 

0 

16 


23 

16 


■4 

S 




In the face of these facts, studies were begim along several different lines. 
Dr. E. T. Bell, Professor of Pathology, kindly reviewed sections of the kidneys 
in 6 patients who came to autopsy after death in uremia following transuretlu-al 
resection at the University Hospital during the years 1911 through 1946. Al¬ 
though the pathologists who had done these autopsies bad not observed them, 
typical pigmented casts as welt as toxic changes in the tubules were found in 
the kidneys of 2 patients, indicating that these hemolytic reactions were being 
overlooked by pathologists as well as by clinicians. 

Next, the free hemoglobin of the plasma was determined by the method of 
Flink in a series of hospital patients before and after the intravenous administra¬ 
tion of normal saline, 5 per cent glucose in saline, and 10 per cent glucose in dis¬ 
tilled water, as well as after the use of surgical diathermy without irrigation in 
neurosurgical patients, and after a variety of open operations involving neither ’ 
diathermy, intravenous solutions, nor irrigation of the urinary tract. Forty- 
two cases were studied in all (table 2). The free hemoglobin averaged 5.0 mg. 
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per cc of plasma before treatment or operation, and 5.7 mg. per cent immediately 
afterward. There were no strildng variations from these averages, which prob¬ 
ably represent the very slight hemolysis which is likely to attend the collection 
and transportation of blood, no matter how carefully done. 

Similar measurements were then made in a series of 106 consecutive transureth¬ 
ral resections in which sterile water was the irrigating fluid. Most of these 
were done at the University Hospital by the resident staff (table 3, /I). The 
results show convincing evidence of hemolysis, although there was no level 
which could be construed as dangerous according to the literature. The free 
plasma hemoglobin averaged 3.08 mg. per cent before and 45.4 after operation. 
This is a 15 fold increase and appears to be significant, since no such varia¬ 
tion was observed either in the controls or in the patients in whom a non-hemo- 
lytic irrigating solution was used. It is to be noted that there were no severe 
nor fatal reactions in the group, although 8 patients developed mild oliguria, 
elevation of the urea nitrogen, and disproportionate anemia; mild jaundice was 
seen in 3 of them. Their postoperative plasma hemoglobins averaged 81 
mg. per cent, further supporting the view that hemolysis during transurethral 
resection is important. 

‘ TREATMENT 

Keeping the patient alive with kidneys severely damaged as the result of 
hemoglobinuria taxes clinical judgment. Since Flink and others have seen 
signs of regeneration in the renal tubules damaged by hemoglobinemia within 
5 to 7 days after injury, one must strive to keep the patient alive as long as 
possible. It is extraordinarily difficult to avoid being meddlesome, especially 
in the matter of fluids, and one must strive to maintain fluid balance without 
overloading the circulation to the point of pulmonary edema. Oxygen therapy 
seems indicated in the initial stages, since vasospasm probably damages the 
tubules by reducing their supply of oxygen (Maegraith, Havard and Parsons). 
Whether the use of the tent or mask can increase the o.xygen saturation of the 
blood sufficiently to be of assistance is very doubtful, but increasing the supply 
of oxygen available to the lungs can do no harm. It is possible that the intra¬ 
venous administration of oxygen noight be more helpful. 

Flink has observed that the forcing of fluids immediately after hemolysis 
hastens the disappearance of free hemoglobin from the plasma in experimental 
animals, but hemolysis has occurred during transurethral resection while the 
patient was receiving a continuous intravenous drip of 10 per cent glucose. 
The injudicious forcing of fluid in an old man with oliguria is more likely to lead 
to cardiac failure and pulmonary edema than to an improvement of renal func¬ 
tion. 

The most accurate method of following fluid balance in oliguric patients con¬ 
sists of daily accurate weighing of the patient, and of giving no more fluid than 
is required to keep the weight constant (or to allow it to fall slowly). Un¬ 
fortunately, conditions in private hospitals in this area arc not such as to permit 
the use of this extremely valuable method. 

The intravenous administration of isotonic sodium sulphate has been advised 
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by Necheles and Olsen on the basis of their experience with dogs rendered anuric 
by experimental burns (shown by Shen, Ham, and Fleming and by other to be 
due to hemoglobinemia) where its use has been followed by diuresis in each case, 
hut the writers have not tried it. Their animals were killed at the end of the 
e.xperiments, so that it is not known whether the diuresis produced by this agent 
under highly artificial experimental conditions (cannulated ureters) would occur 
or be useful clinically. The wisdom of using any sodium salt in the presence of 
oliguria is doubtful. 

The acidosis which usually accompanies uremia must be controlled by the 
administration of alkalis without overloading the patient with sodium or pro¬ 
ducing an allialosis which may impair the renal function. As was pointed out 
in the review of the literature, it seems unlikely that therapy with alkali is of 
any value in preventing or relieving the oliguria by enhancing the solubility of 
the hemoglobin or acid hematin in the tuhules. It did no good in our fatal case, 
nor has it seemed to be of value in patients transfused with incompatible blood. 

The inevitable anorexia may require tube feeding and the administration of 
parenteral vitamins. In the early stages nasal suction may be needed for 
persistent nausea and vomiting. Proteins may require parenteral replacement, 
and the anemia resulting from blood loss and hemolysis may demand transfusion. 
Since a hemolytic reaction has already occurred, matching of the blood should 
be painstaking. 

VTOle waste products are piling up in the blood as a result of the oliguria or 
anuria, one may perhaps gain time for repair of the renal damage and may lessen 
the toxemia attendant upon the uremia by employing peritoneal lavage, a 
subject recently reviewed by Fine, Frank and Seligman. The writer has had 
e.xperience with this procedure in 2 cases in addition to the one already men¬ 
tioned : one a severe reaction from a transfusion of incompatible blood, and the 
other an intoxication from sulfathiazole. In both these cases however, the lavage, 
after removing large quantities of nitrogenous substances from the blood, be¬ 
came ineffective after 3 days because of “walling off” around the inflow and 
outflow tubes, although it undoubtedly contributed greatly to the patients’ 
recovery. Whether peritoneal reaction can be prevented by changes in the 
composition of the irrigating fluid (Hartman’s solution with 5 per cent glucose 
added), or whether it is due primarily to bacterial action, remains to be deter¬ 
mined. It can be seen tliat, even -with these limitations, peritoneal lavage may 
turn the tide in the patient’s favor in some circumstances, but it must be pointed 
out that the method carries so much danger of fatal peritonitis that it should 
not be used unless the prognosis is apparently hopeless. The artificial kidney 
of Kolff may prove useful in these cases. 


It is obvious that the solution to the problem lies in the prevention of hemoly¬ 
sis during transurethral resection rather than in the treatment of the ensuing 
hemoglobinuria and its effects. One move in this direction consists in using 
the imgatmg fluid at the lowest possible pressure, but it is unlikely that one 
can see c eariy with a pressure low enough to prevent the entrance of fluid into 
the circulation if prostatic veins are onened widely. 
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spasm of its vessels, by a direct toxic action upon the tubular epitheliiun, and 
by the production of pigmented casts which plug the nephron. 

Intravesical and intravascular hemolysis may be produced during transureth¬ 
ral prostatic resection by the water used as an irrigating fluid. 

Hemoglobinemia probably does not harm the kidney unless the hemolysis is 
very severe, or mdess the kidney is simultaneously damaged by vasospasm from 
excessive blood loss or by surgical shock, or by the transportation of virulent 
bacteria from the prostate to the Iddney by the irrigating fluid. 

A hemolytic reaction may be recognized at once by measuring the free hemo¬ 
globin in the plasma at the end of the operation. This is recommended as a 
routine procedure wth transurethral resection if water is used for irrigation. 
The reaction itself is characterized by chills, nausea, oliguria, a rising urea 
nitrogen, a mild jaundice, by an anemia out of proportion to the amount of 
blood actually lost during and after operation, and at times by a late rise in blood 
pressure. The hemoglobinuria is masked by the usual postoperative hematuria. 

The forcing of fluids during and inunediately after operation may aid in ex¬ 
creting the hemoglobin with less damage to the kidneys, but after oliguria has 
appeared, one must be very cautious in administering fluids. Otherwise, treat¬ 
ment consists in trying to keep the patient alive until sufficient time has elapsed 
to permit recovery of the damaged renal epithelium. Peritoneal lavage may 
be of some value in achieving this end. 

The hemolytic reaction can be prevented by using an isotonic solution of a 
poor electrolyte such as 4 per cent glucose, as an irrigating fluid during transureth¬ 
ral resection of the prostate. 

A fatal reaction is reported in a case in which sterile w’ater was the irrigating 
agent. Anorexia, hemoglobinemia, anemia, jaundice, uremia, and hyperten¬ 
sion occurred. Peritoneal lavage brought about a remarkable reduction in the 
mrea nitrogen without a diuresis, but death occurred from pulmonary edema. 

Clinical studies have shown that water, when used as an irrigating solution dur¬ 
ing transurethral resection, does produce hemolysis which may be severe enough 
to cause uremia, and that hemolysis does not occur when isotonic glucose is 
used. Evidence is presented of the extensive absorption of glucose during 
operation. 

The use of an isotonic solution for irrigation during transurethral resection 
has resulted in a striking reduction of morbidity and mortality. 

Grateful acknowledgment is hereby made to my colleagues whose work made 
this paper possible: Dr. G. B. Eaves, resident in urology at the University 
Hospital; and to Dr. David Anderson, a volunteer in urology; to Drs. E. A. 
Webb and B. A. Smith, Jr., my associates; and to Dr. Gerald Evans, Director 
of the Laboratories at the University Hospital. 
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THE CAUSES OF DEATH FOLLOWING TRANSURETHRAL 
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School, Hanover, H. H. 


According to a recent national census, the likelihood is about 1 in 300 that a 
man mil die during any 3 week period in his seventieth year. (Crowe, in a per¬ 
sonal communication.) In terms of mortality this means a rate of about 0.3 
per cent. Such a death rate then should be our goal in the surgical relief of 
prostatic obstruction. That it can ever be reached is questionable. Neverthe¬ 
less, it is generally agreed that transurethral resection of the prostate, when 
properly executed, more nearly approaches this figiu-e than any other form of 
prostatio surgery. In centers where there has been considerable experience with 
prostatic resection, the mortality rates are now approaching 1 per cent. At the 
Mayo Clinic, for example, during the years 1035 through 1945 approximately 
12,000 resections were performed with a death rate of 1.3 per cent. (Emmett, in a 
personal communication.) 

Many of the factors which have made it possible to reduce the surgical risk in 
prostatio resection are well recognized. It is not within the scope of this paper 
to review them again. We are presenting a study of 16 fatalities following 
transurethral resection, because we believe the analysis discloses possibilities of 
further reducing resection mortality by measures which as yet have not received 
sufficient attention. In this series the cause of death appears to have been 
accurately established by autopsy data which were obtained in a high percentage 
(81 per cent) of the cases. The importance of deriving statistics based on 
autopsy material is apparent when one realizes that even in our best medical 
centers the correlation between clinical and autopsy diagnosis in the aged is low. 
This series of cases also serves to emphasize the importance of the oliguria 
syndrome in prostatio resection. 

The first transurethral resection in Mary Hitchcock Memorial Hospital took 
place in 1933. Up until May 31, 1947, there were 561 resections (table 1) on 
approximately 535 patients. Sixteen patients died, giving a mortality rate of 
2.9 per cent. Of these 16 deaths, 13 came to autopsy. 

The following is a chronological presentation of each case with the clinical or 
autopsy diagnosis: 


75 death December 14, 1933. Anatomic diagnosis: 

1) Recent (3 dy) transurethral resectmn of prostate gland for adenocarcinoma 

^ metastasis to regional lymph nodes; 

2) recent (3 day) suprapubic cystostomy for hemorrhage from operative site; 

‘ Head at annual meeting, American Urological Association, Buffalo, N. Y„ July 1, mi 
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3) shock (clinical); 4) bronchopneumonia; 5) suppurative pyelonephritis, right; 
6) hydroureter and hydronephrosis, right, infected; 7) cellulitis of forearm; 
8) ulcerative proctitis. 

Case 2. F. H., aged 72, death February 22, 1935. Anatomic diagnosis: 

1) Recent (19 day) transurethral resection of prostate gland for adenofibroma; 

2) thrombophlebitis of iliac vein, left; 3) multiple emboli of pulmonary arteries; 

4) gangrene of scrotum; 5) hypertrophy of heart (540 gm./350 gm. normal); 
hypertension (clinical); 6) ancient infarct of myocardium; 7) ancient infarct of 
basal ganglia, left; 8) ancient infarct of spleen; 9) diverticulmn of bladder with 
diverticulitis; 10) nephrolithiasis, left; 11) cholelithiasis; 12) inguinal hernia 
bilateral. 

Case S. E. L., aged 77, death May 21,1935. Anatomic diagnosis: 1) Recent 
(4 day) transurethral resection of prostate gland for adenocarcinoma with metas¬ 
tasis to regional lymph nodes; 2) recent septic infarct of spleen and kidney 
(gram negative bacilli); 3) bronchopneumonia. 

Table 1 


Total number of reaectiona. 561 

(1933 through May 1947) 

Total number of deaths. 16 

Mortality.•. 2.9% 

Autopsies. 13 

Correlation of clinical with autopsy diagnosis... 46% 

Average age. 69.5 

Prostatic lesion 

Adenofibroma. 10 

Adenocarcinoma. 6 


Case 4- E. L., aged 65, death April 19, 1936. Anatomic diagnosis: 1) Re¬ 
cent (2 day) transurethral resection of prostate gland for adenocarcinoma with 
carcinomatosis, and litholapaxy for calculus in bladder; 2) acute necrosis of 
adrenal glands; 3) acute adrenal insufficiency (clinical), suspected; 4) multiple 
diverticula of bladder. 

Case 6. E. D., aged 66, death December 19, 1937. Anatomic diagnosis; 

1) Recent (15 day) transurethral resection of prostate gland for adenofibroma; 

2) perforation of bladder with perivesical abscess and peritonitis; 3) septicemia 
(E. coli), clinical; 4) suppurative pyelonephritis, bilateral; 5) bronchopneu¬ 
monia; 6) healed infarct of myocardium. 

Case 6. J. S., aged 65, death June 30,1938. Anatomic diagnosis; 1) Recent 
(6 day) transurethral resection of prostate gland for adenofibroma with probable 
perforation of bladder neck; 2) retroperitoneal pelvic abscess; 3) peritonitis; 
4) septicemia (Streptococcus hemolyticus), clinical; 5) atelectasis of lung, par¬ 
tial, bilateral. 

Case 7. F. L., aged 67, death June 26, 1939. Autopsy refused. Clinical 
diagnosis: 1) Recent (24 day) transurethral resection of prostate gland for 
adenocarcinoma with questionable perforation of urethra; 2) recent (4 day) 
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incision and drainage of periurethral cellulitis and extravasation; 3) septicemia 
(hemolytic E. coli); 4) epididymitis, left. 

CaseS. T.D., aged 64, death February 29,1940. Autopsy refused. Clinical 
diagnosis; 1) Recent (20 day) transurethral resection of prostate gland for 
adenofibroma; 2) septicemia (Streptococcus hemolyticus); 3) urosepsis (Strep¬ 
tococcus hemolytious). 

Cose 9. R. B., aged 72, death September 15, 1940. Anatomic diagnosis 
(autopsy limited to abdominal incision): 1) Recent (4 day) transurethral resec¬ 
tion of prostate gland for adenocarcinoma with metastasis; 2) recent (4 day) 
suprapubic cystostomy for hemorrhage from operative site; 3) oligiu-ia and 
uremia, clinical; 4) bronchopneumonia, suspected; 5) cirrhosis of liver; 6) 
cholelithiasis; 7) diverticulum of duodenum; 8) diverticulosis of colon; 9) 
healed duodenal ulcer. 

Cose 10. F. L., aged 69, death August 19, 1942. Autopsy refused. Clinical 
diagnosis: 1) Recent (9 day) transurethral resection of prostate gland for 
adenofibroma of prostate with perforation of the vesical neck; 2) recent (8 day) 
drainage of prevesical space; 3) oliguria and uremia, clinical. 

Case II. G. S., aged 70, death August 2,1944. Anatomic diagnosis: 1) Re¬ 
cent (2 day) transurethral resection of prostate gland and suprapubic cystostomy 
for adenofibroma; 2) thrombosis of pelvic and femoral veins; 3) embolism of 
main pulmonary artery; 4) edema of lungs (right, 760 gm.; left, 625 gm.); 
5) hemorrhage into bladder (1,000 cc); 6) obesity (due to excess food?); 7) 
atelectasis of lungs, partial; 8) hypertrophy of heart (600 gm./460 gm. normal); 
hypertension (clinical). 

Case 12. D. D., aged 66, death October 17, 1944. Anatomic diagnosis: 
1) Recent (22 day) hemorrhage following rapid decompression of chronically 
distended bladder; 2) recent (18 day) transurethral evacuation of clots from 
bladder, electrocoagulation of bleeding vessels, and resection of prostate gland 
for adenofibroma; 3) arteriosclerosis of coronary arteries (grade 3) with recent 
(22 day) infarct of left ventricle; 4) hydronephrosis with atrophy, bilateral; 
5) uremia and anemia, clinical; 6) hypertrophy of heart (550 gm./375 gm. 
normal); hypertension (clinical). 

Case 13. J. N., aged 75, death October 23, 1944. Anatomic diagnosis: 
1) Recent (9 day) suprapubic cystolithotomy and cystostomy; 2) recent (3 day) 
transurethral resection of prostate gland for adenofibroma; 3) embolism of main 
pulmonary artery (site of origin undetermined); 4) nephrolithiasis, right; 5) en¬ 
crustation cystitis; 6) adenoma of thyroid; 7) healed duodenal ulcer- 81 diver¬ 
ticulum of duodenum. ’ 


Case U. E. C., aged 74, death February 2, 1945. Anatomic diagnosis- 
1 Recent (10 day) transurethral resection of prostate gland for adenocarcinoma! 
2) recent (10 day) suprapubic cystostomy for hemorrhage from the operative 
site and perforation of bladder neck; 3) “hemoglobin” nephrosis; 4) oliguria 
and urema, ctocid; 5) pyelonephritis, acute; 6) anasarca; 7) reoi^rent aTu e 
.pancreatitis; 8) subactue cholecystitis; 9) acute necrosis of liver 
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3) shock (clinical); 4) bronchopneumonia; 5) suppurative pyelonephritis, right; 
6) hydroureter and hydronephrosis, right, infected; 7) cellulitis of forearm; 
8) ulcerative proctitis. 

Case 2. F. H., aged 72, death February 22, 1935. Anatomic diagnosis: 

1) Recent (19 day) transurethral resection of prostate gland for adenofibroma; 

2) thrombophlebitis of iliac vein, left; 3) multiple emboli of pulmonary arteries; 

4) gangrene of scrotum; 5) hypertrophy of heart (540 gm./350 gm. normal); 
hypertension (clinical); 6) ancient infarct of myocardium; 7) ancient infarct of 
basal ganglia, left; 8) ancient infarct of spleen; 9) diverticulum of bladder with 
diverticulitis; 10) nephrolithiasis, left; 11) cholelithiasis; 12) inguinal hernia 
bilateral. 

Cases. E.L., aged 77, death May 21,1935. Anatomic diagnosis: 1) Recent 
(4 day) transurethral resection of prostate gland for adenocarcinoma with metas¬ 
tasis to regional lymph nodes; 2) recent septic infarct of spleen and kidney 
(gram negative bacilli); 3) bronchopneumonia. 

Table 1 


Total number of resections.... 561 

(1933 through May 1947) 

Total number of deaths. 16 

Mortality.•. 2.9% 

Autopsies. 13 

Correlation of clinical with autopsy diagnosis. 46% 

Average age. 69.5 

Prostatic lesion 

Adenofibroma. 10 

Adenocarcinoma. 6 


Case 4- E. L., aged 65, death April 19, 1936. Anatomic diagnosis: 1) Re¬ 
cent (2 day) transurethral resection of prostate gland for adenocarcinoma with 
carcinomatosis, and litholapaxy for calculus in bladder; 2) acute necrosis of 
adrenal glands; 3) acute adrenal insuflaciency (clinical), suspected; 4) multiple 
diverticula of bladder. 

Case 5. E. D., aged 66, death December 19, 1937. Anatomic diagnosis: 

1) Recent (15 day) transmethral resection of prostate gland for adenofibroma; 

2) perforation of bladder with perivesical abscess and peritonitis; 3) septicemia 
(E. coli), clinical; 4) suppurative pyelonephritis, bilateral; 5) bronchopneu¬ 
monia; 6) healed infarct of myocardium. 

Case 6. J. S., aged 65, death June 30,1938. Anatomic diagnosis: 1) Recent 
(6 day) transurethral resection of prostate gland for adenofibroma with probable 
perforation of bladder neck; 2) retroperitoneal pelvic abscess; 3) peritonitis; 
4) septicemia (Streptococcus hemolyticus), clinical; 5) atelectasis of lung, par¬ 
tial, bilateral. 

Case 7. F. L., aged 67, death June 26, 1939. Autopsy refused. Clinical 
diagnosis; 1) Recent (24 day) transurethral resection of prostate gland for 
adenocarcinoma with questionable perforation of urethra; 2) recent (4 day) 
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Predisposing factors suck as inadequate mobilization and obesity appeared to 
play an important role in the formation of thrombi in the leg veins. 

The patient who died of coronary artery disease probably suffered his major 
myocardial infarct at the time he had massive hemorrhage from the bladder 
and prostatio surface. Despite the fact that this patient had been in chronic 
urinary retention, be was subjected to a rapid decompression of the bladder 
before being sent into the hospital. This very likely brought on the hemorrhage 
which was followed by transient hypotension and myocardial infarction. It was 
deemed advisable at the time of the clot evacuation to resect a small amoimt of 
prostatio tissue in order to get at the bleeding vessels more easily with the elec¬ 
trocautery unit. A complete resection was not carried out. 

The post-resection oliguria syndrome has been the subject of much discussion 
recently. As an entity, this type of oliguria appears to be distinct from the 
occasional postoperative oliguira which follows exsanguination and prolonged 
hypotension. The 3 patients who fell into this category have already been 
described in detail by the authors. Each of these patients had excessive bleeding 
and prolonged attempts at hemostasis. Two had perforations of the vesical 
neck. In only 1 patient did the blood pressure ever drop to a so-called “shock 
level" and this probably lasted only 5 minutes. In 1 patient renal findings 
characteristic of "lower nephron nephrosis” were disclosed. There were areas 
of necrosis throughout the parenchyma and several tubules contained blood 
pigment casts. Creevy has presented an excellent analysis of a well-documented 
case that hod a hemolytic reaction during a resection. This patient developed 
oliguria and died in uremia. 

The exact mechanism of the oliguria syndrome is not entirely imderstood at 
the present time. It is likely, however, that tissue damage, whether it be 
hemolysis of red blood cells or destruction of the periprostatic and perivesical 
tissues, leads to a specific renal response characterized by lowered urinary output 
and uremia. The tissue damage is probably brought about by hypotonic irri¬ 
gating solution (sterile tap water) which hemolyzes the blood when it enters the 
circulation by the prostatio veins or damages the periprostatic tissues when 
perforation occurs. 

The oliguria syndrome can probably be prevented by the use of isotonic 
solutions. Such irrigating media as physiologic saline and 5 per cent dextrose 
solutions, however, have definite limitations. Indeed, it is probable that nothing 
will completely supplant plain water because of its availability and technical 
advantages. Resectionists who continue to use water must realize that dan¬ 
gerous levels of free hemoglobin in the plasma may be produced by the hemolysis 
mechanism. In order to prevent excessive hemoglobinemia, the height of the 
column of irrigating solution should be kept at the lowest possible level and 
prolonged attempts at hemostasis should be avoided when venous bleeding is en¬ 
countered. 

Hemorrhage and shock accounted for death in 1 patient despite suprapubic 
cystostomy, prostatic packing and transfusions. 

The death from agranulocytosis was probably due to insufficient care in fol- 
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lowing the white blood cell count while the patient was receiving sulfadiazine. 
The agranulocytosis occurred with only a gram of sulfadiazine daily. 

The patient suffering from acute necrosis of the adrenal glands died 48 hours 
after resection in what appeared to be an acute adrenal insufficiency state. This 
condition was unrecognized before death. 


SUMMARY 

An analysis of 16 fatalities following transurethral resection of the prostate 
gland has been presented. It is evident that more than half of these deaths 
were due to factors over which the resectionist had direct control. In order to 
reduce future prostatic resection mortality, the technique of resection must be 
better understood and applied. The use of prophylactic antibiotics and chemo¬ 
therapy before, dining, and after resection should materially reduce the incidence 
of death due to sepsis. Early mobilization of patients and the use of active leg 
exercises for bed patients would appear to be our most effective means of lowering 
the niunber of fatal pulmonary emboli due to thrombosis of the leg veins. The 
use of isotonic irrigating solution or the judicious use of sterile water during resec¬ 
tion should reduce the incidence of the oliguria syndrome. 
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DISCUSSION 


Dn. Gershom J. Thompson (Rochester, Minn.): This research by Dr. Creevy 
and his co-workers is the finest which has been done in the field of transurethral 
surgery in recent years. Undoubtedly, it will stimulate further efforts and 
everyone will be interested in using these methods to promote safer transureth¬ 
ral resection. 

One of the fellows in the Mayo Foundation, Dr. C. L. Biorn, and my associate. 
Dr. L. F. Greene, have studied a fairly large number of cases and I shall briefly 
mention some of their findings. A comparatively simple method of determining 
the presence of abnormal amounts of hemoglobin in the plasma is the gross 
comparison of specimens of blood drawn from the vein immediately preopera- 
tively, and immediately postoperatively and at regular intervals for 10 to 13 
hours. To prevent coagulation of the samples, and hence injury of the cells, the 
plunger of the syringe and the centrifuge tubes are dusted with powdered heparin. 
The sample is immediately centrifuged and the supernatant plasma examined. 
Until a level of hemoglobin well above 5 mg. per cent is reached, the plasma 
remains straw colored. When the concentration reaches about 25 mg. per cent, 
the plasma takes on an orange hue and above this level, it becomes light pink and 
finally a deep red depending upon the concentration of hemoglobin. Accurate 
quantitative measurements can be made by treating the plasma with certain 
chemicals and examining the nuxture by spectrophotometrio methods. This 
kodachtome slide portrays 3 specimens of blood drawn immediately pre- and 
postoperatively and 13 hours postoperatively. It can be seen that the second 
sample of plasma is deep red in color. By quantitative examination, this speci¬ 
men was found to contain 792 mg. per cent of hemoglobin. At the end of 13 
hours, the color of the plasma has changed to orange and quantitative analysis 
shows a reduction to 47 mg. per cent. This second kodachtome slide shows 6 
samples of blood collected immediately preoperatively, 1 minute, 5 hours, 10 
hours, 20 hours and 40 hours postoperatively. The color, as you can see, changes 
during this time postoperatively from red to pink and finally back to the normal 
color. The accurate quantitative estimates dropped from 588 mg. per cent 
successively to 208 mg., 66 mg., 24 mg. and finally 5 mg. per cent wbicb can be 
regarded as nearly normal since any sample, no matter how carefully drawn, will 
contain minute amounts of hemoglobin. 

It can be graphically seen that hemoglobin is rather rapidly eliminated from 
the plasma probably in large part by the reticulo-endothelial cells. The con¬ 
centration of hemoglobin in the plasma at which noticeably harmful effect on 
the kidneys wiU occur, has to my knowledge not yet been established in humans 
It would probably vary in different patients and no certain level would apply at 
which measurable renal injury would occur in all eases. 

In a series of 100 cases, all operated upon vrith the Thompson resectoscone, 
55 per cent showed a postoperative concentration ol hemoglobin above 25 mff. 
per cent (slide). None of these patients suffered with appreciable oliguria though 
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several had anorexia, nausea and 2 had slight hemolytic jaundice. Five patients 
whose plasma hemoglobin varied from 516 mg. per cent to as high as 1,040 mg. 
per cent, suffered no oliguria as evidenced by an output of urine which averaged 
2,000 cc or more daily on the second, third and fourth postoperative days and a 
continued high output beyond that time. Measurement of the output on the 
first day was precluded by continuous and intermittent irrigations. 

In Dr. Creevy’s series of cases, the highest plasma hemoglobin was 490 mg. 
per cent with the exception of his fatal case in which it was undoubtedly well 
above that level since he states that the plasma was deep red in color on the 
evening of the day of operation. In my patient, wherein the level was 1040 mg, 
per cent immediately postoperatively, there was no oliguria but he did have 
anorexia for 24 hours and developed a slight jaundice. It seems likely that other 
factors in addition to the presence of hemoblogin in the plasma are important in 
the development of severe renal injury. 

The exact mechanism of the appearance of hemoglobin in the plasma is none 
too clear. Solutions of saline of 0,9 per cent are isotonic and in studying red cell 
fragility in the test tube, one must reduce the tonicity below 0.42 per cent before 
the cells rupture. If plasma behaves similarly, given an individual with a total 
blood volume of 6 liters, he would have to lose at least a liter of blood and absorb 
2§ liters of water before theoretically a 50 per cent dilution would occur and he¬ 
molysis could take place. In his experiments wth 4 per cent glucose. Dr. 
Creevy noted 1 case whose blood sugar rose to more than 1,000 mg. per cent. 
This would mean in a man ■with a 6 liter blood volume, the entrance of 1§ liters 
of irrigating solution, which is below the theoretical level necessary to produce 
intravascular hemolysis. However, it must be pointed out that rapid injection 
of water into an open prostatic venous sinus might possibly hemolyze a certain 
amount of blood in the immediately adjacent veins and in this manner, repeated 
rapid increments of water would account for intravascular hemolysis. Intra¬ 
vesical hemolysis and the forcing of this solution of hemoglobin from the bladder 
into the veins is probably the more important mechanism of the production of 
high plasma levels. 

I believe it should be pointed out that the use of a solution which prevents 
hemolysis does, in fact, increase technical difficulty by making vision less clear, 
especially when bleeding is profuse. Using the Thompson resectoscope, one 
can employ normal saline solution for irrigation since diffusion of the cutting 
current is not a factor. In two instances, we have had to switch to water be¬ 
cause the unhemolyzed blood interfered with vision and reduced the accuracy of 
performance of the operation. I believe other urologists, especially those less 
skilled than Dr. Creevy, will encounter diflBculty in using nonhemolyzing solu¬ 
tions. 

It seems to me that this splendid work of Creevy and his assistants will stimu¬ 
late search for other solutions. Effort need not be confined to those which pre¬ 
vent hemolysis in the bladder. There must be some safe solution which -will 
destroy the hemoglobin immediately after its release from the exploded red blood 
corpuscle before it is forced into the open venous sinuses. Such a solution would 
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possess all the advantage of glucose or glycine solutions and yet not add to the 
technical diflSculty by interfering with vision. Also, if one grants that local 
intravascular hemolysis occurs by rapid injection of water into the large veins 
immediately above the prostate gland, this substance in solution should destroy 
and thus render the resulting released hemoglobin innocuous. 

In closing, I wish to call attention to one other point in Dr. Creevy's paper. 
He stated that his pathologist. Dr. Bell, earefully reviewed the sections of the 
kidneys of 6 fatal cases of oliguria following transurethral resection and found 
typical casts and toxic changes in the tubules in only 2 cases. Our pathologists 
at the Mayo Clinic have likewise found these changes in the very small minority 
of cases. It would seem to me probable that hemoglobinuria and vascular 
spasm are only a part of the answer to the problem of oliguria and renal in¬ 
sufficiency following transurethral resection. We are indebted to Dr. Creevy 
for a splendid start on its complete solution. 

Dn. Henry S. Browne (Tulsa, Okla.): On January 16, 1946, I did a trans¬ 
urethral resection on a man, aged 74, removing 37 grams of tissue. Bleeding 
was moderate but controlled readily. Three hours later he had a sudden severe 
hemorrhage with blood gushing out around the catheter. He was returned to the 
operating room and the bleeding controlled by fulguration. The prothrombin 
estimation at this time showed a clotting time 50 per cent of normal. Although 
he was given 1,000 co of blood and 500 cc of plasma, he never recovered from 
shock and died 0 hours later. Since that time I have had a prothrombm esti¬ 
mation done in every case before operation and if the clotting time is below 70 
per cent of normal, the patient is given vitamin K twice daily by needle and 
calcium gluconate by mouth. In a few days this will bring the clotting time to 
above 70 per cent, and since following this procedure, I have noted a definite 
and marked decrease in bleeding both at operation and after. I believe, there¬ 
fore, strongly in having the clotting time well up toward normal before doing a 
resection. Transfusions of course are necessary. I am glad to hear Dr. Mc¬ 
Laughlin advise less fulguration of venous bleeding points, as they seem to keep 
on bleeding no matter how much you spark them, although I have never had to 
return a patient to surgery on account of postoperative venous bleeding. Follow¬ 
ing a resection there is an open surgical wound in a closed sac, bathed in infected 
urine, for no matter how aseptic we are, the catheter, being a foreign body, ivill 
cause infection to be introduced into the prostatic cavity by direct extension. 
It is a wonder, therefore, that we do not have more trouble from infection than 
we do, and like the essayists, the majority of my deaths have been due to this 
cause. These old men can stand 1 or maybe 2 chills and high temperature, but 
after that they usually lose interest in life, refuse to eat and eventually die. 
I have had 4 patients in whom the temperature reached 107° following a chill. 
In these cases the temperature never went above normal afterward and they all 
recovered. I wonder if the high temperature did not kill the infection but am 
not recommending this method of combating it. By giving 2 gm. of a sul¬ 
fonamide daily for 2 days before operation, and penicillin in large doses if the 
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temperature goes above 102° afterward, my troubles with infeetioa have been 
greatly reduced. Transfusions in these cases also are a great help. In dealing 
vsuth men of the prostatic age, no matter how careful one is, there will occasionally 
be a death from some cardiovascular disease, and although the blood chemistry 
may be normal and the urine output excellent before operation, an occasional 
patient may develop uremia and pass away. This may be due to the oliguria 
syndrome so well described by Creevy and the other essayist. I thoroughly 
enjoyed Dr. McLaughlin’s paper and wish to especially compliment him on his 
high percentage of autopsies and his concise and detailed case reports. 

Dr. WiLLiAii L. McDvughlin (Hanover, N. H.): I would like to say a word 
about the possibility that hemoglobinemia may not be the entire answer in the 
problem of post resection oliguria. It has been shown experimentally that 
certain breakdown products of hemoglobin and combinations of these hemo¬ 
globin derivatives with plasma proteins are more to.xic than hemoglobin alone. 
Two of the patients reported in our paper had evidence of liver disease. These 
patients may have had abnormal plasma protein patterns. The combination of 
hemoglobin or a hemoglobin derivative with one of their plasma proteins may 
have created a compound more to.xic to the kidney than free hemoglobin itself. 

Dr. Browne’s suggestion about the use of vitamin K preoperatively to improve 
the blood clotting mechanism is most interesting and helpful. 

Dr. C. D. Creevy (closing): Time did not permit dealing with a good many 
aspects of this subject. All I can say is that since I have been using glucose 
during the last year, my life has been very considerably simplified. Bused to be 
perfectly sure that, if I had a long, bloody resection, I would come back the ne.xt 
day and find the patient sick. I do a long, bloody resection now, often without 
transfusion, and come back next day to find the patient eating his breakfast. 
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The four corditiV chambers, the pulmonary blood vessels, and . 
the thoracic aorta mt. -be rendered sufficiently opaque for good 
roentgen visualization by the Robb-Steinberg method, ' 
j Angiocardiography is of particular impoi^ance in the differ-.' 
enfiol diagnosis of congenital heart disease, chronic pericarditis, 
aneurysm, arteriovenous fistulas near tlie heart, and mediastinal dis¬ 
ease. pnly one radiopaque agent is recommended for this purpose: 
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ANURIA: ITS TREATMENT BY PERITONEAL DIALYSIS* 


WM. NILES WISHAHD, Jb., H. G. HAMER AMD HENRY O. MERTZ 
From Ihe Departmenl of Urology, Methodist Hospital, Indianapolis, Indiana 

Anuria is always a medical challenge which, too often terminates in fatal 
uremia. Its imderlying cause is legion. Renal failure may he reversible or 
irreversible, but when anuria ensues the therapeutic difficulty lies in predetermi¬ 
nation of this factor. It has been pointed out by others*'“ that 
acute renal failure with reversible changes is frequently fatal because of accumu¬ 
lation of substances normally excreted, and that artificial removal of these prod¬ 
ucts should lower the mortality. Fine et. al.*' *■ * have defined the reversible 
changes as due to transfusion reaction, sulfonamide toxicity, massive .trauma, 
toxemia of pregnancy, mercury poisoning, and acute glomerulonephritis; and 
state that uremia is fatal becaues the renal lesion requires more time for repair 
than the lethal effects of uremia will permit. This could be avoided if, during the 
repair period, some extrarenal e.xcretory route could be substituted. Abbott and 
Shea® have ascribed uremic death to accumulation of toxic products, changes in 
osmotic pressure of the body fluid, dehydration or overhydration, and acid base 
imbalance. These toxic substances are not yet identified, although Gamo’ 
believed they contained oxyproteic acid, and Cristol thought polypeptids. They 
are dialyzable and contain nitrogen.” 

Various extrarenal excretory substitutes have been explored. In 1914 Abel, 
Rowntree and Turner* used celloidin tubes for dialysis. Putnam* in 1923 tried 
the peritoneum as a dialyzing membrane. Rhoades* in 1938 used peritoneal 
injection of fluids, and Ochsuer* has recommended gastric lavage, 20 litres daily. 
Kolf and Berg'® in 1944 used a revolving drum around which was wound a 40- 


1 Head at annual meeting, American Association of Genito-Urinary Surgeons, Absecon, 
N. J., June 6,1947. 

Invaluable assistance was given by Drs. Banks and Hoyt (pathology), Dr. S. A. Mac¬ 
Donald (medicine), Drs. Gatcn and Owen (surgery), Drs. Smith and Sutton (residents), and 
Mr. Spurling Clark (pharm^ist) and NelmaMcClay (chemist). The expense of laboratory 
work was borne by the administration. Self-effacing, careful nursing was a comfort to the 
patient and a credit to the profession. 

* Goodyear, ^Y. E. and Beard, D. E.: The successful treatment of acute renal failure by 
peritoneal irrigation. J. A. M. A., 133; 1208,1947. 

•Frank, H. A., Scli^an, A. M. and Fine, J.: Treatment of uremia after acute renal 
failure by peritoneal irrigation. J. A. M, A., 130:703,1946. 

* SeligmaUj A. M., Frank, H. A. and Fine, J.: The treatment of experimental uremia by 
peritoneal irrigation. J. Clin. Invest., 26: 211,1946. 

• Fine, J., Frank, H. A. and Seligman, A. RI.: The treatment of acute renal failure by 
peritoneal irrigation. Ann. Surg., 124: ^7, 1946, 

® Abbott, w. E. and Shea, P.: Treatment of temporary renal insufficiency by peritoneal 
lavage. Am. J. RIed. Sc^ 211: 312,1946. 

^ Wear, J. Sisk, I. k. and TrinUe, A. J.; Peritoneal lavage in the treatment of ure¬ 
mia. J. Urol., 39; 53,1938. 

• Putnam, T. J.: The living peritoneum as a dialyzing membrane. Am, J. Physiol., 63: 

548,1923. ’ 

»Rhoads, J. E.: Peritoneal lavage in the treatment of renal insufficiency. Am. J. RIed. 
Sc., 196:642,1938. 

Kolf, W. J. and Berk, H. T. J.: The artificial Iddney; A dialyzer with a great area 
Acta. Med. Scandinav., 117:121,1944. 
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yard 23 nun, cellophane tube connected to the arterial supply at one end and the 
venous outlet at the other. The drum rotated in a tank of solution containing 
NaCl 0.06 per cent, KCl 0.04 per cent, NaHCOs 0.2 per cent and 1.5 per cent 
glucose for 10 to 14 hours. The patient was heparinized with 1200 mg, of 
heparin. Eleven patients have been thus relieved out of 27 trials. Bliss” in 
1932 found that nephi'ectomized dogs, which usually die in 3 days, could be kept 
alive for 16 days by intermittent injection of balanced salts solution into the 
peritoneum for ten minutes and then drawn off. To Wear, Sisk and Trinkle^ 
goes the credit for the first use of peritoneal dialysis on a human being with sur¬ 
vival. They used buffered Locke-Ringer’s solution. They pointed out the 
importance of not removing salt, calcium and glucose in the course of dialysis. 
Their paper gives an e.xcellent bibliography of the development of peritoneal 
dialysist Abbott and Shea® commented in March 1946 that previous methods of 
peritoneal lavage failed because water and electrolyte balance were not con¬ 
sidered and gave the criteria of proper solution as permitting a maximum dif¬ 
fusion of waste into it, the property of not altering the electrolyte pattern of 
extracellular fluid, having the desired tonicity and affording nutrition, and keep¬ 
ing protein catabolism at a minimum. Gatch (in a personal communication) 
has called attention to the fact that the peritoneum retains the power to filter 
nitrogenous wastes from the blood which is possessed by the primitive creatures 
from which man has evolved, the earliest form of glomerules having been a 
capsule of peritoneum, 

Abbott and Shea® writing in 1946 state that peritoneal lavage has been used on 
13 patients, WearV case alone surviving. Rhoads’ classified these cases in 1938: 


Ganter (1923), 1 case, chronic nephritis, died. 

Heuser and Werder (1927), 3 cases, cause unstated, unsuccessful. 

Balaza and Rosenak (193-1), 2 cases, bichloride poisoning, died. 

Wear and Sisk (1938), 5 cases, carcinoma of bladder (2), died; bilateral hydronephrosis 
(2), died; refle.x anuria with obstruction (1), lived. 

Rhoads, 2 cases, chronic nephritis, died. 


To which may be added the following more recent reports: 


Fine et al. (1946), 4 cases, sulfonamid anuria (1), recovered; transfusion reaction (2), 
died; carcinoma of cervi.x (1), died, 

McGraw (1946), 1 case, nephritis and nephrosis nonprotein nitrogen lowered. 

Flocks (personal communication) (1946), 2 cases, nephritis, died. 

Creevy (personal communication) (1946), 3 cases, transfusion reaction (1), recovered; 
hemolysis following resection (1), died; sulfonamid anuria (1), recovered. 


Bliss, S., Kastler, A. 0. and Nadler, S. B.: Peritoneal lavage, effective elimination of 
nitrogenous wastes in the absence of kidney function. Proc. Soe. Exp. Biol, and Med., 29: 
1078,1932. 

12 Smith, B. H. and Eaves, G. B.: Temporary renal insufficiency. Staff Meeting Bulle¬ 
tin, Hospital of the University of Minnesota., 18:191,1947. 

i^Muirhead, E. E., Small, A. B. and McBride, R. B.: Peritoneal irrigation for uremia 
following incompatible blood transfusion; Report of a case. Arch. Surg., 64: 374,1947. 

11 Creevy, C. D. and Webb, E. A.: A Fatal hemolytic reaction following transurethral 
resection of the prostate gland. Surgery, 21:56,1947. 
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Smith and Eaves (1916), 2 cases, sulfonamide anuria (1), died; hemolysis following re¬ 
section (1) recovered. 

Schaaf (personal communication) (1947), 1 case, sulfonamide anuria (1), recovered. 

Muirhead et al. (1947), 1 case,transfusion reaction (1), recovered. 

Goodyear et al. (1947), 1 case, transfusion reaction (1), recovered. 

Authors (1947), 1 case, nephrosclerosis and sulfonamld anuria (1), died. 

This brings the total number to 29 with 9 survivals some of which subsequently- 
showed clinical pathologic evidences of relative renal insulEciency. Undoubt¬ 
edly the method has been used more often without publication of any report. 
Kolf recently mentioned the use of lavage at the meeting of the Chicago Uro¬ 
logical Society, and O’Conor has also made use of the method. 

In 1946 Fine et al.’ - “ found that peritoneal irrigation would remove crystal¬ 

loids from the blood with efficiency adequate to substitute for renal function and 
sustain life many days. They used mammalian Tyrode’s solution (20 to 30 
litres daily), designed to avoid plasma depletion of electroljdes, glucose to avoid 
acidosis, and penicillin and sodium sulfadiazine to prevent infection, and heparin 
to inhibit fibrin deposition. They® emphasize that the peritoneum is a good 
dialyzer, permeable to water and crystalloids, and removes the diffusable sub¬ 
stances from the plasma and e.’ctraeellular fluids. Proper adjustment of the 
irrigating solution prevents subnormal depletion of plasma concentration and 
protects the chemical structure of extracellular fluids. E.xperimentally they 
determined that peritoneal irrigation would provide 40 per cent to 75 per cent of 
normal Icidney function (terms of urea clearance). Tyrode’s solution per litre 
contains the following (anhydrous): NaCl 8 gm., KCl 0.2 gm., CaCh 0.1 gm.. 
Mg Ch 0.1 gm., NaH) POj 0.05 gm., NaHCOj 1. gm., and dextrose 1.5 gm. All 
the foregoing except NaHCOj is autoclaved and the latter sterilized separately 
and added. In addition, the solution contains the sodium salt of heparin (0.25 to 
.50 mg.). The latter may be omitted if the patient is sensitive. They recom¬ 
mend ruiming the solution through a Handler filter and water bath at 40° to 45°, 
and thence to the peritoneal inlet at 40 to 60 cc per minute. They report 4 
cases of uremia so treated with one recovery. In discussion of their paper 
McGraw® reported an instance where peritoneal lavage reduced the nonprotein 
nitrogen from 150 to 95. More recently Goodyear and Beard- reported the 
successful use of peritoneal irrigation for anuria caused by a post nephrectomy 
transfusion reaction with recovery, 

CASE REPORT 

The following case report is based entirely upon the method of Fine® with the 
exception that we were unable to use a filter and substituted hot water bottle 
jackets for the water bath. We were unable to maintain as fast a flow as he 
suggests because of difficulty (mentioned by others) at times with the outflow. 
See figure 1. 

Mr. A. G. V. (No. 19407) aged 59, a white married man, entered the Methodist 
Hospital on November 27, 1946, saying that he “did not know why he was 
there.’’ He had been pretty well until November 20, 1946, when he became 
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first day or two. There was considerable leaking during this time around the 
outflow. Due to our unfamiliarity %vith the procedure, sufficient accuracy was 
not observed in maintaining quantitative records of inflow and outflow. After a 
day or so no further trouble was e.xperienced with the outflow. On the fourth 
hospital day (the first day of dialysis) the nonprotein nitrogen was 185 mg. per 
cent, the creatinine 15 mg. per cent, the blood sulfadiazine level 3 mg. per cent, 
the blood serum sodium 329 mg. per cent, calcium 9.8 mg. per cent, serum protein 
5, and hematocrit 29. The temperature was normal, the blood pressure 110/80, 
the urine output 0. There was no pain, the abdomen remained distended, and 
hiccoughs continued. Management consisted of caffeine, morphine, liquid diet, 
and Watkins enema. 

On the fifth hospital day (second of dialysis) the patient complained of gas 
pains and was mentally confused. The dressings over the kidney incisions 
(previously dry) were moist, and there was copious leakage from around the 
exhaust tube. The nonprotein nitrogen rose to 192 mg. per cent, the blood urea 
clearance was 2 per cent, the serum protein 5.44 (A.G. ratio 1-1), cholesterol 203 
mg. per cent, plasma chlorides 5.6 mg. per cent, calcium 9.7 mg. per cent, sulfa¬ 
diazine level 2.9 mg. per cent, and hematocrit 31. The blood pressure was 
140/60, temperature normal, urinary output zero. The fluid intake was main¬ 
tained by intravenous 5 per cent glucose in distilled water and small amounts of 
normal saline, totaling 2000 cc. Enemata were continued for distention, as well 
as a colon tube, with fair results. The peritoneal e.xhaust fluid contained protein 
0.062 mg. per cent, nonprotein nitrogen 61 mg. per cent, and E. coli was found in 
its culture. 

On the sixth hospital day (third of dialysis) the face became edematous, the 
patient lethargic, and muscular twitching developed. The kidney incisions were 
quite moist. The nonprotein nitrogen was 165 mg. per cent, creatinine 14 mg. 
per cent, CO 2 34 vol. per cent, and blood sulfadiazine level 2 mg. per cent. The 
hematocrit was 30. The intake was 2000 cc intravenously, 5 per cent glucose in 
distilled water, and 1/6 molar sodium lactate to comabt acidosis. The temp¬ 
erature was 99.4, the blood pressure 120/70. Three cubic centimeters of urine 
were recovered. The peritoneal outflow was 23 litres. This outflow contained 
2 gm. of protein, 77.3 mg. per cent of nonprotein nitrogen (17 gm. total) 88 mg. 
per cent of urea (19 gm. total) sulfadiazine level 1.03 mg. per cent, and its urea 
clearance test was 23 per cent. 

The seventh hospital day (fourth of dialysis) found the patient’s clinical con¬ 
dition unchanged. However, his nonprotein nitrogen was down to 125 mg. per 
cent, creatinine 11. mg. per cent, and blood sulfadiazine level 1.2 mg. per cent. 
Plasma chlorides were 599 mg. per cent, CO3 31 vol. per cent. The fluid intake 
was 2250 cc, 1500 cc of which was intravenous 1/6 molar sodium lactate for 
acidosis. The temperature was normal, the blood pressure 170/80. A mild 
secondary anemia prevailed and the white blood count was 15,100. The peri¬ 
toneal outflow was 16 litres. It contained E. coli and non-hemolytic strepto¬ 
cocci. On this day, the ninth of anuria, 35 cc of urine were excreted, which 
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meagre though it was quantitatively, was a veritable qualitative Niagara. The 
16 hour peritoneal outflow contained 0.06 protein (10 gm.), nonprotein nitrogen 
47 mg. per cent (7 gm.), 0.8 mg. per cent of sulfadiazine. 

On the eighth hospital day (fifth of dialysis) the patient became more alert 
and took sips of fluid orally. He was nauseated, had distention and severe 
abdominal pain. Peritonitis was feared so the penicillin in the Tyrode’s solution 
was augmented by giving 100,000 units every 6 hours into the peritoneal intake 
tube, and penicillin was started intramuscularly and intravenously. Gastric 
drainage with suction was started. The nonprotein nitrogen fell to 90 mg. per 
cent, the blood sulfadiazine level to 1 mg. per cent, and the CO 2 rose to 41 vol. 
per cent. The fluid intake was 2000 cc (1500 cc of which was 5 molar sodium 
lactate). The temperature was 100, the blood pressure 150/80. Urinalysis 
showed a large amount of albumin, 25 white blood cells, 10 red blood cells per 4 
mm. field, bacteria and no casts. It contained 24 mg. per cent of urea, 7 gm. of 
NaCl per litre, and 3.1 mg. per cent of sulfadiazine. The peritoneal e.xhaust 
totaled 38 litres. A. 6 hour 22 litre portion of this contained 0.073 mg. per cent 
(16. gm. total) protein, nonprotein nitrogen 34.1 mg. per cent, (7 gm. total) and 
0.5 mg. per cent sulfadiazine. 

Distention, edema and abdominal pain were the order of the ninth hospital 
day. Penicillin was complemented by streptomycin, 3 gm. daily, which was 
continued for 1 week in decreasing amounts. Digitalis and aminophylin were 
given. Sodium lactate and 5 per cent glucose were continued, intake totaling 
1500 00 . The peritoneal output was 33.6 litres, (urea clearance 15 per cent, 11 cc, 
urea 36. mg. per cent). The gastric output 1400 cc and the urinary output 86 cc. 
The maximum temperature was 99.4, blood pressure 170/80. The nonprotein 
nitrogen went down to 62 mg. per cent. The blood sulfadiazine level was 0.8 
mg. per cent, the blood sugar was 198 mg. per cent, plasma chlorides 673 mg. 
per cent, protein 5 (1-1 AG ratio). The COs was 42 vol. per cent, the urine urea 
was 18 mg. per cent, the urine sulfadiazine 1.9 mg. per cent, and urine chlorides 
7.5 gm. per litre. The patient was seen this day by Dr. Rubin Plocks, who was 
visiting in the city, and from him we received valuable information concerning his 
unpublished experiences with peritoneal irrigation. 

The ne.xt day (seventh of dialysis) the clinical condition was unaltered. The 
nonprotein nitrogen was 66 mg. per cent, creatinine 5.9 mg. per cent, urea 
clearance 0.6 per cent. The urine urea was 72 mg. per cent. The xuinary out¬ 
put rose to 295 cc. The peritoneal output was 31 litres, Levine suction 475 cc. 

On the eleventh hospital day (eighth of dialysis) the nonprotein nitrogen was 
65.7 mg. per cent, CO 2 was 30 vol. per cent. The intake consisted solely of 250 
cc of whole blood. The urinary output was 730 cc. The blood pressure and 
temperature were unaltered. The peritoneal outflow was 34 litres. 

On the twelfth day (ninth and last day of dialysis) the patient became over¬ 
whelmed with the complexity of his treatment and extracted both peritoneal 
tubes and the Levine the next day. He failed to notice his indwelling catheter 
which he left in as an unobtrusive nuisance. His temperature rose to 101, his 
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did not cause protein deficit although no protein was used in the irrigating fluid. 
Frequent transfusions and some plasma were given. 

The procedure w'as terminated on its ninth day by the sudden removal of tubes 
by the patient. At the time, however, enough urine was being excreted and the 
nonprotein nitrogen was low' enough (62) so that w'e hoped the kidneys w'ould be 
able to handle their load. During the period of dialysis, sulfadiazuie disap¬ 
peared from the blood stream, both via the peritoneal irrigating fluid and the 
urine. However, upon discontinuing peritoneal lavage, there w'as an immediate 
rise of nonprotein nitrogen although the Avater excreting ability of the kidneys 
continued to improve. When the chemical evidences of uremia had recurred 
almost to the level preceding dialysis, they again began to subside and all con¬ 
cerned thought the patient w'as going to recover. Then, coincidental w'ith re¬ 
moval of the previously continuously anchored catheter, uremia recurred a third 
and last time terminating in death on the forty-fifth day since onset of anuria. 
It is possible that longer use of dialysis and more rapid flow w'ould have altered 
the ultimate outcome. Too much emphasis cannot be placed on the complexity 
of the method, the need of exhausitive laboratory studies, and of detailed co¬ 
ordinated team work between clinician, nurse, laboratory, pharmacy and house 
staff. The method is expensive in a private hospital Avhere one has to consider 
the cost of laboratory studies, preparation and sterilization of fluid, drugs, and 
private nursing (w'hich is essential). Nevertheless, we commend its use in non¬ 
obstructive anuria, particularly if the renal failure may be reversible. Autopsy 
of our patient showed that the peritoneum withstood the treatment satisfactorily 
and that the renal lesion w'as tubular degeneration with intact glomeruli. 

1711 N. Capitol Ave., Indianapolis?, Ind. 



OBSERVATIONS ON THE MIXTURE OF SEMENS: 

PRELIMINARY REPORT 

DAVID S. CRISTOL 

Physicians, when recommending artificial insemination, frequently encounter 
a marked degree of reluctance from the husband. Even when husband and wife 
prefer artificial insemination rather than adoption, the male partner frequently 
reveals considerable chagrin at being deprived of the opportunity of contributing 
his genetic background to the contemplated child. The psychologic trauma 
sustained by the non-contributing male partner reveals itself in a great variety 
of ways. In the great number of oligospermics it seems indeed unfortunate 
that their opportunity of contributing a part to the zygote should be no greater 
than the azoospermic or the necrospermic. It is for this group of patients that 
this study is being made. 

On many occasions I have mixed the semens of numerous oligospermics, with 
varying degrees of oligospermia, and have observed no change in the type, char¬ 
acter, or diminution in the duration of motility regardless of the patients’ physical 
or blood types. Specimens from oligospermics have been mixed in pairs, in 
triads, and in tetrads with the identical result. Specimens from oligospermics 
of varying degrees and types have been nuxed ivith normal semen specimens 
and the resulting mixtures have not demonstrated any lethal effects, or any 
diminution in number, or any alteration in the character or reduction in the 
duration of motility. Often I have observed that the resulting mixtures did 
appear to demonstrate an improvement in the duration of the motility which 
would exceed that of each component of the mixture. 

These observations may prove to be a useful tool for the physician practicing 
artificial insemination. The reluctant male partner, who suffers from an as yet 
incurable ohgospermia, might more enthusiastically enter into the agreement 
for artificial insemination if he realizes that with the mixing of his semen with 
that of the normal donor, there will be at least a mathematical possibility that 
he may contribute to the genetic background of his child. 

A more detailed analysis of this study will be made at a later date. 

Medical Tower Bldg., Philadelphia, Pa. 
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sarcoma and carcinoma, simulaneous oc¬ 
currence of both tumors, 1121 
thrush infection, 38 
tonus in spinal shock, 726 
tumor, coincidence with interstitial cysti¬ 
tis, 580 

tumor, comparison of degree of malig¬ 
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Pyndium IS extremely gratifying to such pa¬ 


tients suffering from the distressing symptoms 
of painful, urgent, and frequent urination, tenes¬ 
mus, and irritation of the urogemtal mucosa. 

^ndium produces a definite analgesic effect 
on the urogenital mucosa following oral admin¬ 
istration. This action is entirely local, and is not 
assoaated with, or due to, systemic sedation or 
narcotic action. Lxteraturo on Request. 


k^„.PYRIDIUM.«o,, 

MERCK & CO. Inc. RAHV/AY, N. J 

tn Canada. MERCK CO, ZAt, Mcstreal, Que. 
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Second Edition 

GYNECOLOGICAL 

AND 

OBSTETRICAL 
UROLOGY 

hy HOUSTON EVERETT, M.D. 

Associate Professor of Gynecologyf Johns UoP^ift^ Umtersity, and Associate in 
Gynecology, University of Maryland: Assisting Visiting Gynecologist and GynecoU 
ogist in charge oj the Cysloscopic Clinic^ Johns Hopkins Hospital 

Thoroughly revised and brought up to date, Doctor Everett’s valuable work 
continues to fill a necessary place in the literature. Clear and concise, practical 
and comprehensive, as before, the text embodies a wide personal experience in 
all phases of gynecology and female urology in addition to a judicial weighing of 
the opinions of others working in these fields. 

Additional material in the second edition includes a section on indirect cysto¬ 
scopy, description and illustration of the Aldridge operation for stress incontinence, 
and special attention to penicillin as a therapeutic agent in urology. In addition, 
the section on primary neoplasms of the bladder has been almost entirely rewritten, 
and many of the illustrations have been replaced or improved. 

The illustrations continue to play an important part in the value of the book. 
Not only do they support the well-written text, but they also tell their own 
connected story. They are keyed to the text and to each other. 

“Dr. Everett has produced the most complete single volume extant on urology as applied 

to women.Dr. Everett has not only been able to condense the best in the literature 

but has given many original and practical ideas culled from his own practice .”—Southern 
Medical Journal 

510 pages 220 illustrations $6.00 


THE WILLIAMS & WILKINS COMPANY 

MT. royal and GUILFORD AVES, BALTIMORE 2, MD, 
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Disposable ProfessionalTSiwels are soft, sanitary, f 
and amply strong for general office use. , , 

Made from Massiinn* non-woven fabric with f 
the added proceaion of a cellulose crepe backing. 
They are sufficiently large (13ki" x 19") 
to be used for drying face and hands, or as a ’ 
proteaive towel, wipe, wrap for sterilizing 
instruments, on baby scales, trays, etc. 

Professional Towels are low in initial cost 
(approximately lV4(f each), and there it ho , 
upkeep; just use once and discard — that’s all! > 
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7^H^Mwr..GuMeiir 
COKVENIENT DISPENSER 

for your Johnson d* Johnson 

PROFESSIONAL TOWELS 





Holding forty towels, tbi5 
sturdy, ail metal dispenicc t 

attaches to a»> wall surface, 
rcquirmg only 7M" x of 
wall space Saves valuable 

Cabmecspace-aodpucsihcschondy 
loweb just where you need \ 
them for greatest conv enieoco < 
and efficiency. Order ' ^ 
through jour deaicr. V 




16 


THE JOURNAL OF UROLOGY 


1 

1 


f 


1 

OCCULT aiooo 




iSSS,--' 






The Diagnostic 
Family is Growing 

A new member has been added to the ever¬ 
growing Ames Diagnostic Family. The 
name of the latest arrival is—Hematest. 

Here are the 3 members of the group to 
date: 

1. Hematest 

Tablet method for rapid detection of occult 
blood in feces, urine and other body fluids. 
Bottles of 60 tablets supplied with filter 
paper. 

2. Albutest 

{Formerly Albumintesl) 

Tablet, no heating method for quick quali¬ 
tative detection of albumin. Bottles of 36 
and 100. 

3. Clinitest 

Tablet, no heating method of detection of 
urine-sugar. 

Laboratory Outfit (No. 2108). 

Plastic Pocket-size Set (No. 2106). 

Clinitest Reagent Tablets (No. 2101 
i2x lOO’s for laboratory and hospital use. 

All products are ideally adapted to use by 
physicians, public health workers and in 
large laboratory operations. 

Complete information upon request. 
Distributed through regular drug 
and medical supply channels only. 


AMES COMPANY, 

ELKHART, INDIANA 


Inc. 


^^lak 


REG u. S. PAT, OFF 


HIGHLY CARBONATED 
ALKALINE WATER 

Effective when Alkalies 
are Indicated 

... an oral physioloKi'cal fluid, hav¬ 
ing no substances foreign to plasma, 
yet retaining those which are char¬ 
acteristic of body fluids. KAtAK 
is palatable, refreshing, and invigo¬ 
rating. 

HARSH DRUGS (Penicillin, Sulfa 
drugs, Mandelates, Bromides, and 
Salicylates) are better tolerated when 
administered with KALAK. _ It is an 
ideal agent in "forcing fluids” be¬ 
cause of its ability to replace Bases. 
IKu/er is not enough. 

When alkalies are indicated let your 
first thought be Kalak. Available in 
24,12 and 6 fin id ounce bottles through 
regular drug channels. 

fiCC U 5, PAT. OFF 

Kalak Water Co. of New York, Inc. 
30 Rockefeller Plaza 
New York 20, New York 



If you are writing 

for book or periodical publication 
this book will 
save you energy, 
worry and cash. 


THE 


AUTHOR 


PUBLISHER 


PRINTER 


COMPLEX 


By Robert S. Gill 


It tells you what 
a manuscript must be 
like "typescripti- 
cally” to justify ac¬ 
ceptance. 

Why fair copy is a 
wise investment. 

About the "lyrics of a book publishing agree¬ 
ment," royalty arrangements, etc. 

How to cast out "verbal bums." 

How to mark typescript for machine composi¬ 
tion. 

What the functions of author, publisher, and 
printer arc—and of all the details that make 
the relationship profitable and pleasant. 

76 pages, $1,00 

The Williams & Wilkins Co., Baltimore-2, Md. 
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Nurses’ Time 

• 

Give Gentle 

Post-Operative Drainage 

• 

Operate 

Simply, Automatically 


Provide 

Dependable Service 

• Absolutely noi-eless, completely self-contained and requiring very little at¬ 
tention, the H 705 Gomco Tlierraotie Diainagc Pump uses the principle of e\- 
p.msion and contraction of air uith variations in applied heat. It provides 
mild suction at a pi e-deterinmcd level—either 90 mm. or 120 mm. of mercury. 

You willliud the gentle, iinifoim suction furnished by this Gomco Thcrmotic 
Drainage Pump ideal for pi.actically all post-operative drainage purposes. 

It occupies onlj' one square foot of floor space and is complete in a white 
enamel stand with cliiome plated fittings. Ask your dealer, or write usi 

GOIMCO SUKGIChtL MANUFACTURING CORP. 

836M E. Kerr} SIrcet UutTalo II, N. Y. ( 









Pan-Endoscopes, Electrotomes, Cystoscopic Instruments and Accessories, Electro-Surgical 
Units, Elettrode^ Forceps. Complete Selection of Catheters, X-ray Catheters, Drains, Bou¬ 
ses, and Foley Bags. Urological X-rays, Microscopes, Sterilizers, Surgical Instruments, 
X-ray doves. Aprons, Tanks, Skiodan, Diodrast and Accessories. 

ADELPHI SURGICAL COMPANY 

624-632 FULTON ST. BROOKLYN 17, N. Y. PHONE NEvins 8-2740 


New Abstract Service EXCERPTA MEDICA * 

Fifteen journals publishing pertinent and reliable abstracts in English of 
every article in every available medical journal 

\ 

Journals issued monthly, one or two volumes a year atricsj Neurology and Psychiatry; Surgery; Obstetrics and 

^ Subscription is by the y^r. Gynecology; Oto-, Rhino-, Laryngology; Ophthalmology; "At 

Journals cover Anatomy, Anthropology, Embryology _ . ,,, , 

Dermatology and Venereology; Radiology; and lubcrcu- 
and Histology; Physiology, Biochemistry and Pharma- , . 

losis. 

cology; Endocrinology; Public Health, Social and 

Industrial Medicine; General Pathology, Pathological The Williams & Wilkins Company sole distributor for 
Anatomy, and Bacteriology; Internal Medicine; Pedi- the United States, Canada and Central America. 

Send for the free booklet giving complete Information and descriptions of each journal 
THE WILLIAMS & WILKINS COMPANY Mt. Royal and Guilford Aves., Baltimore 2, Md. 


excellent for intratumoral 
implantation. 

High temperature* steriliza¬ 
tion is possible with utmost 
safety. 

Accurate dosage is assured 
because the ALL GOLD ra¬ 
don implant is sold with a 
guarantee as to radon con¬ 
tent at hour of use. 

Prices and Literature on Request. 

RADIUM CHEMICAL COMPANY • Inc. 

570 Lexington Ave., New York, 22, N. Y. 

Chicago: Marshall Field Annex Building 
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When interstitial radiation 
is indicated, the ALL GOLD 
radon implant is recom¬ 
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Our Radon Implants are ALL 
GOLD —24 Karat—and 
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FOR SKIN 
PROTECTION 

In place of 
Tincture of Benzoin 


SEALSKIN^ ADHERENTt 

SEALSKIN is a hypo-allergenic LIQUID PLASTIC 
SKIN ADHERENT that dries to a strong yet soft 
clastic COHESIVE film which adheics to the skin 
and dressings. The film is waterproof and resistant 
to the action of body fluids, acids, etc. 

Use 3 ivays 

★ SEALSKIN to adhere diessiugs or bandages to 

the skin—uoiind dressings—skin traction 
bandages, etc. 

★ SEALSKIN to prevent adhesive plaster skin 

reactions. Apply a protective coating to the 
skin before applj'ing adhe.sive plaster. It 
peels oil with the plaster leaving no debris. 



Simply apply ScaJsVin around (nol on) 
urea of wound us a protecU^o sWm cuv> 
enng. Applyetxappisg when thoroughly 
dry. __ 


tasis 




★ SEALSKIN to pievent excoriation of the tissue Simply apply Spalstm all aroaaj tlio 
in cases of draining fistulae, colostomies and a£?to°thi*aim'*'*’' 
the like. 

J-300 Per -t oz, lube $1.50 \ \ ^ 

J-502 . Per 16 oz. jar $3.75 A \ \ / 

Write for htcralure on your httcrlicad please. A \ \ i \ "I 

Order from your surgical supply tlcalcr. \\m'^ \ Jt ^ J1 r 


CLAY-ADAMS C0& 


44 EAST 23rd STREET, NEW YORK-10, N. Y. 




I’laaUa- i«ih off »llS Scakkia Icavm. 
j no debru. 
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RETROPUBI^C URINARY 

SURGERY 

by TERENCE MILLIN, F.R.C.S. 

Genito-Urinary Surgeon, London 

This monograph gives in detail the methods employed in the retropubic ap¬ 
proach to a number of surgical problems. The author has had considerable suc¬ 
cess with the retropubic prostatectomy for prostatic obstructions, and also the 
retropubic operation for stress incontinence in women. The specially prepared 
illustrations are deliberately semi-diagrammatic for the sake of clarity. 

Includes Chapters on 

Prostatic Obstruction Fibrous and Calculous 

Pre- and Post-operative Care Carcinoma of the Prostate and Bladder 

Retropubic Prostatectomy Anesthesia 

Appendix of Case Analyses 

215 pages 163 illustrations $7.00 

THE WILLIAMS & WILKINS COMPANY 

Mt. Royal and Guilford Aves. Baltimore 2, Md. 
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OR safety and reliability use composite Radon seeds in your cases 
requiring interstitial radiation. The Composite Radon Seed is the 
only type of metal Radon Seed having smooth, round, non-cutting 
^ ends. In this type of seed, illustrated here highly magnified. Radon 

is under gas-tight, leak-proof seal. Composite Platinum (or Gold) 
Radon Seeds and loading-slot instruments for their implantation 
. ore available to you exclusively through us. Inquire and order by 
moil, or preferably by telegraph, reversing charges. 

THE RADIUM EMANATION CORPORATION 

CRAYBAR BLDG. Telephone MU 3-8636 HEW YORK, N. Y. 
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PRIOD^OC, a superior contract iiie- 
tliuui for oral cliolccjstofjraphy, is 
pholoficmc—lakui/j a “good picture’' 
consl^lclltJy Because it is rarely lost 
bj \<)initnig or diarrhea from tlie 
gastromtcstninl tract, a nia\inium is 
conccnlratccl m the gallbladder to 
produLC a clear, sharp shadow. “Re¬ 
takes” .ire lliercfore reduced to a 
minimum, while little or no residual 
conlr.isl substance appears m the 
colon to obscure accurate 
thaspiosjs. 



PillODAX, bc<u-(Hi\droxy-3,5-dm)dopht.n.\l)- 
nlpli i-])licn>]-])roi)ionK* acid, is n\ iilablo in UJi Giii 
tablets in economy boxes of 100 mvclopcs and in boxes 
of 1, 5 and 25 envelopes. E ich mvilope contains G casll) 
swallowed t iblets constituting the usuid (lose. Directions 
for the patient arc enclosed with each package. 

Trade MirL ritlOU VX-llrR U S.l’al Off. 



CORBOR.VTION • BLOOMFIELD, N. J. 
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(jMethenamine Mandelate) 



Mandelarame is supplied in enteric 
coated tablets of 0.25 Gm. 
grams) each, in packages of 120 tab¬ 
lets, sanitaped, and in bottles of 500 
and 1000. 


Mandelamine, a highly efficient urinary 
antiseptic, is virtually nontoxic in effec¬ 
tive therapeutic dosage. This remark¬ 
able lack of toxicity, as established and 
confirmed in a number of authoritative 
clinical studies, facilitates therapy and 
eliminates the necessity for careful 
selection of patients. Its safety and ease 
of therapy make Mandelamine espe¬ 


cially suitable for administration to 
children, during pregnancy, and in 
stubborn or inoperable cases where 
therapy is necessarily prolonged. The 
only major contraindication to Man¬ 
delamine therapy is renal insufficiency. 

A physician's sample and liter¬ 
ature will be sent on request. 
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NO 2327 

Foley self reto n ng bog 
catheter vw th puncture 
proof t p Inflot on bog 
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NO 2501 

Foley hoemottoi c bog 
cotKeter with hollow 
puncture proof t p (2 
eyes ins de) Inflot on 
bag30cc flu dcopoc ty 



FOR THE BEST IN BAG CATHETERS! 


Your guarantee of quality, efficacy and dependability 
in self retaining and haemostatic bag catheters for every 
type of urologic procedure is to SPECIFY A C M I I Made 
of pure lotex by the electrolytic deposit method, A C M I 
Bog Catheters embody such outstanding features as 
Correct size indelibly marked, homogeneous wall 
structure, safety puncture proof tips, accurately 
gauged for size, may be safely boiled or autoclaved 

yo(/j^ OF omny-sp£c/Fy ax.mjj 


LijW Iraclion mamUmed onl^ 
unM KaemosUsis isconpltU 
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y operator, once rheostats are set. 
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Designed primanly to meet 
the exacting requirements 
of urologic electro-surgery, 
this WAPPLER SURGICAL 
UNIT combines great power 
with precise and blended 
control {when required) of 
cutting and coagulating 
currents in any proportion desired For 
transurethral resections, and other urologic 
procedures, this high frequency unit cuts 
and coagulates with such ease and speed as 
to expedite materially the most difficult tech¬ 
niques. When the employment of tissue cut¬ 
ting and haemostatic currents is indicated m 
other fields, such as General, Thoracic, Proc¬ 
tologic, Ophthalmologic Surgery, etc., the 
remarkable simplicity of control, complete 
dependability and uniformly excellent 
results achieved with the WAPPLER C-263 
recommend it as the instrument of choice. 
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THE SUPEARENAL CORTICAL SYNDROME: REPORT OF A C.ISE 
WITH CARCINOMA OF THE ADRENAL CORTEX 

WILLIAM L. McLaughlin and john p. bowler 

The Urology Service 
JARRETT H. FOLLEY 

The 3/edical Service of the Hitchcock Clinic and Mary Hitchcock 
Memorial Hospitalt Hanover, New Hampshire 

The suprarenal cortical syndrome may be defined as the sum of metabolic 
changes produced in the body by the presence of an excessive amount of adrenal 
cortical steroids. Such over-elaboration of steroids may be the result of hyper¬ 
plasia of the adrenal cortex brought about by the adrenotropic hormone of the 
pituitary gland. On the other hand, primary adenoma or carcinoma of the 
adrenal cortex may be the source of excess steroids. This latter condition is 
rare, yet it presents to the internist and urologist one of the most fascinating 
and challenging problems in all of medicine. 

An understanding of the clinical manifestations of hormonal neoplasms of 
the adrenal cortex and a scientific approach to their surgical management are 
best gained by a study of adrenal cortical physiology. 

Steroids are organic compounds having a molecular structure similar to 
cholesterol. By virtue of varying side atoms and chains of atoms they possess 
distinct biologic properties which put them in the category of hormones. The 
testes and ovaries as well as the adrenal cortex are known to be sources of hor¬ 
monal steroids. 

It has been well established that adrenal cortical steroids exert a profound 
influence on fluid and electrolyte balance; on protein, sugar and fat metabolism; 
on pigmentation; and on the masculinization and femininization of the body. 

Some of the steroids of the crystalline fraction of whole adrenal e.xtraot include 
desoxycorticosterone, 17-hydroxy-ll deliydrocorticostcrone (compound E of 
Kendall), dehydroisoandrosterone, estrone and progesterone. Bearing in mind 
that each of these is representative of a larger group of steroids, we believe that 
it may be worthwhile to consider briefly the biologic properties of each. 

Desoxycorticosterone, frequently referred to as “doca", is the only adrenal 
steroid that has been synthesized. At present it is finding w idespread clinical 
use in the treatment of Addison’s disease. Its chief property is that of causing 
retention of water and sodium chloride and the elimination of potassium through 
an elTcct on the renal tubule. E.\hibitiou of this substance in the normal human 
subject will produce abnormal sodium chloride and water retention.* Its use 
in patients with Addison's disease occasionally leads to hypertension and even 
cardiac failure.® 

17-hydroxy-ll dchydrocorticostcronc appears to have little to do with elec¬ 
trolyte and fluid balance. It is thought by most investigators to play a role in 
the conversion of protein to sugar, a process known as “gluconeogenesis.” Al- 
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An adrenal tumor may be disclosed by roentgenography. By combining an 
excretory urogram with ^ plain film of the abdomen centered over the adrenals, 
one may occasionally demonstrate a mass displacing a kidney downward. The 
introduction of air into Gerota’s capsule will frequently outline an adrenal 
neoplasm. Devised by Carelli in 1921, the technique of perinephric air in¬ 
jection has been perfected by Cahill in his study of the adrenal.^'5'6>^ He has 
performed it in over 500 cases without fatality or complication. 

In many patients exhibiting the Cushing’s syndrome the differentiation 
between hyperplasia and tumor of the adrenal may be difficult. Since hyper¬ 
plasia of the adrenals is frequently associated with a basophilic adenoma of the 
pituitary, all such cases should have a thorough evaluation of the intracranial 
status. From a diagnostic point of view it is unfortunate that basophilic 
adenomata are so small that neurologic signs and changes in the sella turcica 
are rarely produced. Often the diagnosis of hyperplasia or tumor of the adrenal 
is not established rmtil the adrenals are exposed surgically. Walters^'’-^^-^^ pj.g. 
fers surgical exploration of the adrenal areas in all suspects \vithout preliminary 
airography, stating that in his opinion surgery is no more hazardous t h^ ri 
airography. 

SURGICAL MANAGEMENT 


The optimum surreal approach to the adrenal is debatable. Walters be¬ 
lieves the posterolateral extraperitoneal lumbar incision to be the one of choice. 
He has performed bilateral exposures to determine first the diseased side and 
second whether or not there is an adrenal on the other side. Cahill believes 
that the size oh the 'tumor should govern the approach, reserving the trans- 
peritoneal incision for large neoplasms. Young devised a retractor which 
allows exposure of each adrenal simultaneously. 

Clinical experience has brought out the fact that when features of the Cush¬ 
ing’s syndrome are associated with an adrenal tumor, the removal of the latter 
invariably brings on a transient period of adrenal insufficiency. This is attrib¬ 
uted to the fact that contralateral adrenal atrophy occurs in the presence of 
an excessive elaboration of metabolic steroids from a neoplasm.® On the other 
hand, patients exhibiting the adrenogenital syndrome without evidence of the 
Cushing’s syndrome undergo surgical removal of an adrenal neoplasm without 
difficulty.® Contralateral adrenal atrophy, therefore, does not appear to occur 
in the presence of excess sex hormone. 

The postoperative insufficiency state may be manifest as a frank Addisonian 
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crisis, culminating in death within 48 hours. The high mortality in this group 
of patients is attributable to such a phenomenon. Crises are characterized by 
nausea and vomiting, weakness and prostration, marked elevation in temper¬ 
ature and pulse, with fall in blood pressure. There is reduction in the blood 
sugar and serum sodium and elevation of the serum potassium and nonprotein 
nitrogen. 

One should be prepared to detect and combat adrenal insufficiency after 
removal of an adrenal tumor producing the Cushing’s syndrome. Crises de¬ 
velop with great rapidity, which means that close observation of the vital signs 
must be made. When the insufficiency state seems imminent or has already 
become established, it should be combated by the administration of whole 
adrenal extract which contains the steroids controlling carbohydrate metab¬ 
olism and by the administration of the synthetic steroid, deso.xycorticosterone 
acetate, which helps repair fluid and electrolyte imbalance.'® At the same time 
liberal amounts of sugar and sodium chloride should be given. Such replace¬ 
ment therapy must be continued until the remaining adrenal has recovered 
sufficient function to maintain life. This is usually a matter of a few days to a 
week. Large amounts of cortical e.xtract may be given without danger. Des- 
oxycorticosterone, however, has a much narrower margin of therapeutic safety, 
because of the rapidity with which it can produce fluid retention and cardiac 
embarrassment. 

Since patients with either the Cushing’s syndrome or Addison’s disease show 
an increased susceptibility to infection, it may be wise to give penicillin pro- 
phylactically during and after the operative procedure. The high incidence 
of pulmonary atelectasis and pneumonitis following surgery of the renal areas 
calls for diligent nursing care to prevent the accumulation of secretions in the 
bronchial tree. 

Estimation of the postoperative fluid and electrolyte requirements may be 
put on a reasonably accurate basis by frequent determinations of the hemo¬ 
globin, hematocrit, plasma chlorides, carbon dioxide combining power and 
blood sugar. Frequent transfusions of whole blood, plasma, and amino acids 
may be necessary. 

Albright has pointed out that exhibition of testosterone in patients with the 
Cusliing’s syndrome will bring about a positive nitrogen, phosphorus, and 
potassium balance. The patient's skin becomes less thin, the muscles stronger, 
and the bones denser. 'Ihis, of course, is not meant to bo a substitute for 
surgery when neoplasm is present. It may, however, be important in the re¬ 
habilitation of a patient after removal of an adrenal cortical tumor. 
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At the present time the status of partial resection of the hyperplastic adrenal 
is not well established. If too much cortical tissue be removed, control of the 
postoperative deficiency state is exceedingly difficult. It is to be hoped that a 
potent steroid controlling sugar metabolism will be synthesized for the handling 
of this situation. Walters suggests that hj^erplastic adrenals should be par¬ 
tially resected and that later deep x-ray therapy to the pituitary should be 
given. 

CASE REPORT 

The following is the case history of a patient with carcinoma of the adrenal, 
whose clinical picture was that of an atypical Cushing’s syndrome: 

A 44 year old white male was admitted to Mary Hitchcock Memorial Hos¬ 
pital in March 1945, complaining of low back pain. His family-history was ' 
non-contributory except that his mother died of carcinoma of the breast. Four¬ 
teen months previously he had undergone hemorrhoidectomy for hemorrhoids 
of several years’ duration. At that time his blood pressure was recorded at 120 
systolic and 80 diastolic. A few weeks postoperatively phlebothrombosis of 
both legs developed. After multiple severe pulmonary infarcts, ligation of the 
inferior vena cava just proximal to the bifurcation of the iliacs was carried out 
by means of a right lower quadrant, extraperitoneal approach. In a few months 
he was able to return to work. His ankles, however, swelled moderately after 
he had been on his feet for several hours. His past history was otherwise 
entirely negative. He had always been exceptionally vigorous and active. 

Nine months before this admission members of his family noticed progresive 
“bloating” of his face, particularly about the cheeks and under the chin. For 
the past Iv months he complained of low back pain which was aggravated by 
motion. There was no history of injury or heavy lifting. 

On examination he was found to have normal respirations, pulse, and temper¬ 
ature. The blood pressure was 140 systolic and 90 diastolic. His face appeared 
slightly “moon-shaped.” The skin^ was thin, diy and atrophic. No rubor, 
striae, or acne was present. The musculature of the arms and legs was atrophic. 
No abdominal adiposity and no “buffalo-hump” in the cervico-thoracic region 
could be made out. The area of liver dullness appeared to be abnormally 
small. Bilateral spermatoceles were present. 

The hemoglobin was 15.3 gm. per 100 cc blood and the red cell count 5,000, 
000. The white cell count was 11,400 with 83 per cent polymorphonuclear 
leucocytes and 16 per cent lymphocytes. The sedimentation rate was 30 mm. 
in 1 hour. The urine was negative. The serum phosphorus, the serum cal¬ 
cium, the serum alkaline phosphatase, the serum albumin, the serum globulin, 
and the serum cholesterol were within normal limits. The serology was nega¬ 
tive A bone marrow smear contained no abnormal forms. The basal meta¬ 
bolic rate was consistently low, ranging between minus 29 per cent and minus 32 

^^Thrroent'^enograms of the spine' revealed marked osteoporosis with com- 
nression fractures of the second; third, and fourth lumbar bodies. The chest 
was negative. Excretory urograms showed normally functioning kidneys with 
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the right kidney questionably depiessed by a mass abo\ e it. Aiiogiams of the 
adrenals weie suggested, but not carried out at that time. 

The patient was placed in bed with the spine in hyper extension, and accessory 
calcium and vitamrn D were grven. Because of his low basal metabolic rate, 
a regime of desiccated thyroid by mouth was instrtrrted. He renrained itr the 
hospital G weeks and was discharged on the same regime and with a hyper- 
extension brace. 



I'lG 1. X-r.iy of spine, showing o^tcoporosib with coUapac of lumbar bodies 

Irr jSIay 19-15, one moirth later, Ire w as readmitted because his geireral condi¬ 
tion had growrr worse. He had gradually fallen iirto a psychotic state char¬ 
acterized by severe mental depression and feelings of urrw orthiness. Ilis 
blood pressure was higher, ranging between 150 arrd ISO systolic, 90 and 110 
diastolic. Ilis pulse rate ranged between 90 and 120. These changes per¬ 
sisted following discontinuation of the thyroid medication. The basal metabo¬ 
lism rate was still minus 1-1 per cent. 

Physical evaniination letcaled further wasting of the arms and legs, but was 
essentially a.s before 

The glucose tolcranco curve, the hematocrit, the plasma chlorides, the carbon 
dioxide combining power .md the plasma proteins were within noimal limits. 
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The roentgenograms of the spine disclosed further osteoporosis with more 
narrowing of the vertebral bodies (fig. 1). The long bones and the skull ap¬ 
peared normal. Perinephric air insufflation (fig. 2) revealed a rounded mass 
above the right kidney. The outline of the left adrenal appeared large. 



Fig. 2. Perinephric air insufflation, showing tumor above light kidney 



Fig. 3. Gross appearance of adrenal cortical carcinoma at time of operation 

On the sixteenth hospital day he received a transfusion of 500 cc whole citrated 
blood On the eighteenth day he was given nitrous oxide-oxygen and ether 
anesthesia and the right adrenal area was explored through a posterolateral 
incision. The twelfth rib was resected. A neoplasm above the right kidney 
was found (fig 3)- The biopsy and immediate frozen section revealed normal- 
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appealing adrenal cortical tissue. It was then noted that the biopsy had been 
taken from the normal adrenal gland which was present as adhin shell on the 
anterior surface of the tumor. A small incision was made anteriorly into the 
peritoneal cavity. Palpation of the left adrenal area was not entirely satis- 
factoiy, but no abnomiality was found. The liver had been displaced upward 
and rotated by the tumor, but felt normal. The tumor was well-encapsulated 
and was easily dissected. Many dilated veins, however, were encountered. 
Only a small pedicle was isolated and easily ligated. During the extraction of 
the tumor a small amount of necrotic tissue spilled into the wouud.'^These 


Fig. 4. Sectioned Burtacc of adrenal cortical carcinoma 


fragments were rcmovctl, but, as a precautionary measure, the wound was 
thoroughly swabbed with liquid ether. Two I’cnrosc drains were brought out 
through the posterior angle of the wound. The operation lasted 2 hours and 
was well tolerated by the patient. During the procedure he was given 1000 ce 
w hole citrated blood. 

The neoplasm weighed 1000 gm. Except for an area of necrosis the capsule 
appeared intact. The sectioned .surface (fig. 4) revealed different sized nodules 
of grcy-yollow ti.-c-ue interspersed with areas of hemorrhage and necrosis. Mi- 
cro.'Copically there were two di.stinct patterns. In one (fig. o. A) the cells were 
characterized by deal', light-staining cytoplasm and prominent nuclei with 
many mitotic figure.-.. In the other (fig. 5, B) the cells were smaller, darker and 
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Pig. 5. Photomicrographs of adrenal cortical carcinoma. A, showing dear, vacuolated 
toplasm and mitotic figures. B, showing small, dark staining cells grouped a 


cytoplasm 
blood vessels. 
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grouped in cords about widened vascular channels. It was the consensus of 
several pathologists that this was a cancer of the adrenal gland. 

In the immediate postoperative penod dramatic changes occurred (fig. 0). 
The blood pressure dropped, averaging about 100 systolic and 70 diastolic. 
The temperature, pulse, and respirations rose. Despite the unfavorable tiend 
in bis vital signs, his mind became much clearer and he rvas no longer depressed. 

In an effort to combat n hat appeared to be an adrenal insufficiency state he 
rvas given adrenal cortical extract (Eschatin) by vein, and desoxycorticosterone 
acetate (Cortate) intramuscularly (fig. 6). For 4 days be received a slow, 
continuous infusion of 5 per cent dextrose in saline containing penicillin, nliiclr 
brought his total fluid intake to appioximately 2500 cc per 24 hours. Despite 
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Fig. 0. Showing changes in vital signs ami replacement therapy in postoperative course 


a regime of tummg, deep breathing and coughing, on the first postoperative 
day he was found by x-iay to have a smalt amount of atelectasis above the 
right diaphragm. He became slightly dyspneio and was placed in an oxygen 
tent for 24 hours. 

On the first postoperative day a blood sugar of IS mg. per 100 cc was obtained. 
Tile non-protein nitrogen, plasma chlorides, carbon dioxide combining power, 
plasma proteins and hematocrit were normal at that time. 

On the sixth postoperative day he appeared to be in a salt and fluid retention 
phase with lowered urinary output, generalized edema, lowered hematocrit and 
lowered plasma proteins Theic was no clinical evidence of cardiac failure. 
This persisted despite the fact that he w’as given several transfusions of plasma 
and whole blood and despite the fact that desox3’corticosterone and suppie- 
mentatj' salt bad been discontinued on the third postoperative day. On the 
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seventh postoperative day he was allowed up out of bed with a brace on his 
back. 

During the second and third postoperative weeks the generalized edema 
gradually disappeared except in the lower legs. His mental state, which imme¬ 
diately after the operation showed improvement, was again characterized by 
depression and marked aversion to food. He had to be tube fed for 3 days and 
was given daily infusions of amino acids. 



Fig. 7. A, Full view of body 6 weeks, and B, 13 months following removal of adrenal car¬ 
cinoma. 

The wound healed well. Despite the fact that no focus of infection could be 
found, the patient’s temperature remained elevated from 2 to 4 degrees until 
the eighteenth postoperative day. 

On the thirty-sixth day he was started on a course of testosterone propionate. 
Striking improvement appeared to coincide with the institution of this therapy. 
At the tirop. of his discharge on the forty-seventh postoperative day he was 
stronger and was no longer depressed (fig. 7, A). 

As an out-patient he was given periodic injections of testosterone propionate 
intramuscularly, and in the course of the next 11 months he received 75 mg. 
weekly for a total dose of 2000 mg. 

His general condition slowly improved, although the edema of the lower legs 
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persisted. The hemoglobin and plasma proteins lemained low. He was placed 
on a high vitamin, high protein and high calcium diet. 

Two months after the operation the spine appeared to have undergone slight 
recalcification. He was then allowed to be up and about as desired with a 
hyperextension brace on his back. By the end of the fourth month the edema 
of the lower legs had disappcaied. 

In June 194G, thirteen months after lemoval of the tumor, he appeared to be 
in excellent health (fig. 7, B). The pulse latcwas SO. The blood pressure was 
104 systolic, 70 diastolic. The swelling of the face had completely disappeared. 



The musculature of the arms and legs had improved. The wound was solid and 
no abdominal masses could be felt. 

There was no anemia. The white cell count was 7,000 with 55 per cent 
lymphocytes. The blood sugar, non-protein nitrogen, plasma chlorides, carbon 
dioxide combining power were within normal limits. The serum proteins, 
however, were still low'. 

The spine appeared to be completely rccalcified (fig. 8), although narrowing 
of the bodies remained. An x-ray of the chest was negative. 

For the past 2 months he has been at a full time job and has returned to his 
normal recreations including golf. 
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COiaiENTS 

The replacement therapy during the patient’s postoperative adrenal in¬ 
sufficiency phase was probably not adequate in regard to whole adrenal extract, 
the one containing the carbohydrate-controlling factors. A larger amount, 
liad it been given, might have carried him through the insufficiency phase with 
less shock. 

It is difficult to explain the postoperative fluid retention phase which per¬ 
sisted despite several transfusions of wffiole blood and plasma. The exhibition 
of desoxycorticosterone may have precipitated it, but it should be noted that 
only a small amount of this steroid was given and not at any time did hyper¬ 
tension develop, one of the characteristic features of desoxycorticosterone 
poisoning. 

Testosterone propionate may have aided in the rehabilitation of this patient. 
It is possible that this steroid, in addition to building up the muscles and other 
tissues, increased the rate of recalcification of the spine by speeding up the 
formation of protein matrix on which calcium and phosphorus could be de¬ 
posited. 

The slight, relative increase in the number of neutrophils at the height of the 
patient’s altered metabolism due to the adrenal tumor and the shift to relative 
lymphocytosis and neutropenia after removal of the tumor are probably mani¬ 
festations of the effect of one of the adrenal cortical steroids. The lympho- 
■cytosis at present suggests an adrenal insufficiency state, although there are 
no other stigmata of such a condition. 

To summarize, we have presented a brief discussion of the suprarenal cortical 
syndrome and the case history of a patient e.\hibiting many of the features of 
this syndrome. Attention has been called to the fact that a so-called “class¬ 
ical” picture will seldom occur because of the variances in the predominant 
steroid or steroids. Following the removal of a large carcinoma of the right 
Adrenal, this patient went into a state of adrenal insufficiency, which, because 
of its Cushing’s syndrome-lilce background, could be anticipated. His re¬ 
covery was slow, but apparently complete. While it is to be regretted that it 
was not possible to document this case with an analysis of the type or types of 
.excess steroid, the entire picture indicates that we were dealing with an adrenal 
cortical neoplasm which produced steroids of considerable biologic activity. 
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A ■nell preserved man CO years of age, rrithout previous warning or other 
symptoms, found his uiine bright red wnth blood Twenty four hours later 
the blood was sufficient to clot in the bladder and produce some difficulty in 
micturition The bladder was iiiigated by the patient’s phjsician, through a 
catheter wath some relief, but as the hematuria peiiiistcd, arrangements were 
made to send the patient to Toronto, where he arrived on October 11, 1915, 
si\ days after the onset of the bleeding 

The hematuiia abated consideiably during the journey The patient denied 
any trauma oi nolent eaeicise Past history was nielei ant except that a small 
stone had been passed from the right kidney 10 jears previously 

The blood pressure was ICO/GO, iionpiotcin mtrogen 35, urine bloody, specific 
gravity 1022, no sugai xVbdominal palpation revealed no abnormality, and 
rectal exanuiiation showed only shglit adenomatous enlaigement of the prostate 
Cystoscopy show ed a few small recent clots in the bladdei, w Inch w ere w ashed 
out, and an old clot adheieiit to the hp of the left iiietcial opening The pros¬ 
tate was only slightly enlarged, and no stone, tiunoi or diverticulum could be 
found Catheters passed easily to both renal pelves and clear urine, which 
presently became slightly tinged with blood, probably traiunatie in origin, 
came from the light side Nothing came spontaneously thioiigh the left cath- 
etei, but on iiiigation a few drops of very thick, bloody (luid were obtained 
Pliin \iaj films were negative foi stone and films exposed after injection 
of 12 5 pel cent sodium iodide wtie leported upon by the i uhologist (Dr A C. 
Singleton) os follows “Ihe pyclogiam shows noimal light kidney pelvas with 
normal inajoi and roinoi calyces On the left side theie ajipcais a globular 
preasiiic defect on the middle and uppei calyces, and again between the mid¬ 
dle and lower calyces The findings are in keeping with citlici a cystic kidney 
or possibly an eaily hypeinephroma There can be seen a soft tissue mass 
anterioi to the left kidney pelvis, which appears to be producing pressure upon 
the kidney pelvis ” See figure 1 

The hematuria stopped after the pjclogram had been made, and the patient 
was prepared for traiispentoiieal nephrectomy, which took place 4 days after 
Ills admission to the hospital 

Spinal anesthesia (nupeieam supplemented by inhalation of cyclopropane 
and oxygen) was used The blood prcssiue was ICO/GO, pulse 100 iVn incision 
was made through the middle third of the left rectus muscle from just above 
the costal margin to a httle below the umbilicus The peritoneal cavity was 
opened and the descending colon and small intestine drawn to the nudhne. 


^ Read at annual inectin 
tral Section, Vmoncan * 


cstcrii New \ ork and Ontario Urological Society of the Cen- 
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The posterior layer of peritoneum was divided along the white line, the anterior 
layer of the perirenal fascia incised and the large and small bowel retracted 
across the midliae, exposing the kidney witli its blood supply. 

A large vessel was seen crossing the renal pelvis to enter the hilus. On pal¬ 
pating this vessel a vibratory thrill Avas felt. A little more dissection disclosed 
an aneurysm of the renal artery. 

There being no longer any contraindication to manipulating the kidney, 
Avhich appeared to be normal, the ureter was clamped, divided and ligated. 
The kidney was then lifted from its bed and turned forwards. One clamp Avas- 
placed on the renal artery proximal to the aneurysm and two on the renal vein. 
The vascular pedicle Avas divided and the kidney removed. The renal artery 
and vein Avere tied separately and then a third ligature placed around the tAva 
vessels. The posterior peiitoneum was repaii’ed AAuth catgut, the anterior 
abdominal AA'all AA'ith buried figure of 8 sutures of stainless steel A\dre, and the 



Fig. 1. Retrograde urogram 


skin Avith waxed thread. The blood pressure wus then 125/75, pulse 95. Five- 
hundred cubic centimeters of blood were given during the operation and 2000- 
cc glucose in saline afteiwards. The patient made an uneventful recovery. 

Pathologist's report: At the mesial border of the left kidney, toAA^ards the 
lower edge of the hilus, Avas a saccular aneurysm 3 cm. in diameter, foamed by 
a dilatation of the loAver branch of the renal arteiy. 

A small saccule extended from the anteiior part of the aneurysm. Thi& 
saccule communicated freely AA'ith the main aneuiysm through an opening 
1 cm. in diameter. 

Neither aneurysm nor saccule contained blood clot. The Avail of the main 
aneui-ysm measured 2 mm. in thickness, it Avas smooth, AA'hitish, tough and 
flexible, and its inner surface shoA\’’ed small yelloAAish patches and flecks of 
atheroma. The Avail of the saccule Avas ligid and contained calcium. 

Inside the aneurysm Avas a fm’ther opening 0.5 cm. in diametei; communicating 
Avith a large irregular cavity. The lining of this caAuty had a glistening surface 
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and was very adherent to the underlying renal substance. It was flirowm into 
folds by the pressure of adjacent calyces and contained no atlieromatous de¬ 
posits. The cavity was drained by a main branch of the renal vein. 

The above findings demonstrated a venous aneurysm and an arterial aneu¬ 
rysm with an arteriovenous communication. 

The pressure of the venous aneurysm has caused considerable distortion 
and narrowing of the cortex and pyramids of the lower pole of the kidney. 
No communication could be found between the renal pelvis and either of the 
aneurysm. See figure 2. 



Fio.2. . 1 , Posterior aspect of kidney, sliowiiigurtcrial aneurysm, /f, PurLhcrdis.section, 
showing arteri.al ami venous aneurysm. 

Histologically, the wall of the arterial aneurysm consisted of a dense inner 
layer of collagen and elastic fibres, with an outer layer of loose connective tissue 
containing small blood vessels. The venous aneurysm differs in that the dense 
layer of collagen was narrower and a well defined internal elastic lamina was 
present. 

The kidney itself showed a marked increase in peripelvic fat, especially 
towards the lower pole. The pelvis was slightly dilated. On the surface of 
the kidney were a few retention cj-sts varying in diameter up to 0.5 cm. The 
corte.x and meihilla together measured no more than 2 cm. at any point, and 
in some areas only 1.3 cm. 

The capsule was adherent over the lower pole, and in this area there was 
marked destruction of the medfdla. 
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COMMENT 

Kalile and Schenken recently reported an aneurysm of the renal artery which 
developed after partial nephrectomy. These authors reviewed the literature 
and enumerated previous cases, but failed to include one by Levine reported 
the preceding year. The present case would, therefore, seem to be the eighty- 
first in the literature and the first case of congenital renal arterio-venous aneu¬ 
rysm on record. 

The etiology is obscure; probably a gi’adual dilatation occurred of one or 
more of the small cross communication channels, which always are present 
between large arteries and veins lying in close apposition. Such dilatation 
would take many years to attain the size of the specimen under discussion. 
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ANURIA FOLLOWING BLOOD TRxVNSFUSION 
REPORT OF TWO C\SES‘ 

N E. BERRY 


It ^\as an unusual coincidence that within a few iieeks, time \ie had, in the 
same town, 2 cases of anuria following blood transfusion In ncithei case w as 
there gross incompatibility of the blood giouping, but some equally serious 
reaction had occurred Smee those factors uhich cause such leactions are 
now being more geneially studied and lecogmzed it seemed worth nhilo pre¬ 
senting these cases 


CASE HEPOKTS 


Case 1 hlis H , aged 37, had a Caesaiian section December 11, 1945 for 
her fourth pregnancy, the last 2 of which had been sections She had had 1 
previous transfusion and the afternoon of operation was given 450 cc whole 
fresh blood The evening of operation she had a rise of temperature to 101° 
which feu piomptly to normal and remained there Her condition was satis¬ 
factory on the first and second postoperative days and she passed 11 and 10 
ounces of urine, but on the third day it fell to 2\ ounces For the ne\t 3 days 
the output was between 3 and 4 ounces The urine was at first clear, but be¬ 
came turbid and showed much pus and staphylococci 
I saw her 6 days after operation She was very anemic and weak, but had 
no special complaints She did not show any evidence of jaundice and was 
only moderately dehydrated A spinal anesthetic was given and a cystoscopic 
examination with cathetciizatioii of both ureters was done There w,is no 
obstructive uropathy and no mine in the bladder or kidneys She was turned 
on her side and the right kidney exposed It was not delivered, but a small 
incision was made in the true capsule, the finger passed in and decapsulation 
completed The kidney was slightly enlarged and pale She was gnen a 
further transfusion of Rh negative blood and her temperature rose to 103° 
It was normal the following morning, but her abdominal wound opened and 
had to be resutured She p isscd 7 ounces of urine that ikiy, 7 the next day, 
15 the followmig day and then promptly got well 
Microscopic examination of biopsy from her kidney showed some of the 
glomeruli to be atrophic V few had shedding of capsular epithelium The 
convoluted tubules showed cloudy swelling and necrosis of their siiperficiil 
cytoplasm The liimina of some were completely obliterated by hyalinp, 
granular, epithelial and blood cells The stroma w as edematous (fig 1,1) 

Case 2 JIrs A , aged 4S, w.is operated upon lonuarj 14, 194() when a 
hjsterectomy was done for fibroids She was gixen a transfusion of 450 cc 
whole blood the same dij She had no reaction and no fever There was 
some oozing from the wound that niglit and her temperature the next day was 
100° The following morning she was cathetcrized because she had not xoidcd 


1 Read at meeting \\ estern New y and Ontario Urologieal Society, American Uro¬ 
logical Association, Ihousand Islands Club, September 13,1940 
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and 2 ounces bloody urine obtained. Her stools were also tarry, there was 
some oozing from the nose and she had vomiting of a colfee ground character. 
Twelve hours later she was again catheterized and 2 ounces bloody urine ob- 



Fig. 1. ^1, Showing distended glomerulus and tubules. Note casts and degeneration of 
tubular epithelium. B, From medulla, showing cast, cloudy swelling and fatty dege e 
ation of epithelium, and round cell infiltration. C, From fatal case showing changes i 
to A. 


tained. She continued to pass 2 to 3 ounces of urine daily, and it became free 
of blood but contained pus. She also vomited a little each day; 4 days post- 
operatively her skin and conjunctivae became icteric and by the fifth day she 
had a nonprotein nitrogen of 116 mg. 
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I saw her 8 days after her operation. She was very confused, dehydrated 
and obviously lU'emic. A spinal anesthetic was given and a cystoscopic e.vara- 
ination done -with catheterization of ureters. There was no obstruction and 
no urine in the bladder or kidneys. She was turned on her side and a right 
decapsulation done. The kidney was slightly enlarged, pale and edematous, as 
in the other case. She passed 2 minces of urine that day and 4| the next but 
her condition continued to deteriorate and she died 48 Iiours after operation and 
10 days after her transfusion. 

The Iddney was obtained at autopsy and was slightly enlarged. The cortex 
was swollen and pale, the pyramids of the medulla congested. Microscopically 
the main change was a bloeldng of the tubules with altered blood cells and 
pigment. The tubules which had been blocked were mainly Ilenle’s loop and 
the collecting tubules in the medulla. The tubular epithelium showed cloudy 
swelling and some fatty degeneration. The glomeruli showed a relative absence 
of blood in the capillaries and distention of Bowman’s capsule. The stroma 
was edematous and infiltrated with gi-oup of lymphocytes (fig. IB and C). 

Through the courtesy of Dr. Lubinski of the Jewish General Hospital, Mont¬ 
real, vve have been able to have complete studies of the blood of donor and 
recipient in the case which recovered. They were both group 0, the donor 
being Eh positive and the recipient Eh negative. No anti-Eh agglutinins were 
present in the recipient’s blood but blocking antibodies and conglutinins were 
present in a dilution of 1:1. This examination was not made till 0 months 
after the illness. Dr. Lubinski concludes that the patient must have had a 
reaction due to Eh incompatibility and that she had previously been senfiitized 
by transfusion or pregnancy. In the patient who died no such studies were 
possible, but it could not have been a gross error of typing though of course if 
she were a group A or B there might have been a minor error with some of the 
sub-groups. 

1 know of a third case which was seen by an assistant. The patient, a young 
W.A.C., was operated upon for a ruptured ectopic pregnancy and was given a 
transfusion. iVnuria developed and the patient died in about 10 days. Cysto¬ 
scopic examination iiad been done and there was no mechanical obstruction. 
Presumably she was Eh negative and it is almost a certainty that she was 
highly sensitized and transfusion without such determination was asking for 
trouble. 


M.SCUSSIO.\ 

Our chief interest in these ca.ses concerns the value of decapsulation. Abes- 
housc has presented a masterly review of this problem. He was able to find 
only 3 cases of post-transfusion anuria which were treated by unilateral de¬ 
capsulation, with excellent results in each case. Ravich attributed the bene¬ 
ficial alTccts of rapid decapsulation to (he relief of pressure which broke a vicious 
chain (presumably sympathetic nerves) and reflexly started secretion in the 
opposite kidney. Daniels reported 7 deaths in a series of 13 non-oporativc 
cases. 

It is generally agreed that decapsulation is not to be employed until medical 
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and supportive measures have failed. Flo and Cummings, who reported 1 of 
the operative cases, maintained that an arbitraiy period of 1 week is sufficient 
to try conservative measures. They stx’ess that if you wait too long cortical 
necrosis may occur. 

In considering conservative treatment Lattimer calls attention to the fact 
that these patients die from cerebral and pulmonary edema (followed by pneu¬ 
monia) and that in uremic patients in general it is most important to limit 
fluid intake to 1000-2000 cc daily. He also stresses the importance of alkalini- 
zation \vith soda bicarbonate. It increases the solubility of sulfa drugs or 
hematin; it may counteract some of the uremic acidosis and it may keep the 
blood potassium from rising to toxic levels. The work of Baker and Dodds, 
and Degowin has demonstrated that in animal e.xpex’iments acid hematin pig¬ 
ment will precipitate in the renal tubules when the m’ine is acid and that tubular 
damage resulting therefrom produces the clinical picture of uremia similar to 
that in man. When the urine is alkaline the hemoglobin is excreted without 
damage. 

Lattimer states that decapsulation seems to be of value only when renal 
edema is sufficient to compress the neplu’ons. He reported 1 such case, a trans¬ 
fusion reaction in a postpartum female and recovery followed bilateral decapsu¬ 
lation. He believes it should be used only where there is evidence of such edema 
and suggests 14 days of conservative treatment. Though both of our patients 
were clinically dehydi'ated, the kidneys showed both gross and microscopic 
edema. 

Colby quotes Talbott who reported a case of anuria following blood trans¬ 
fusion which had a unilateral decapsulation on the fourth postoperative day and 
which recovered. She had catheters placed in each ureter and the urine started 
about 24 hours later in equal amounts from both sides. They decided that the 
operation was of no benefit and Colby stated that no other case has had de¬ 
capsulation at the Massachusetts General Hospital. 

Abeshouse however concludes that progi’essive oliguria and anuria are indi¬ 
cations for decapsulation and that early decapsulation has proven to be an ^ 
effective method of combating the anuria associated with posttransfusion 
nephrosis. 

It is notable that most of the reported cases have occurred in women and the 
special danger of reactions following transfusion in postpartum cases is a re¬ 
peated observation. The reason is not given but it is clear that in the great 
majority of these cases it is due to Rh sensitivity, pregnancy being the common¬ 
est cause. It must be recognized that no female under 45 year's of age should 
be given a transfusion 'without Rh determinations and if negative only Rh 
negative blood should be given. This holds true after 45 if they have had 
children or previous transfusions. Recognition of this will prevent reactions 
such as occurred in these cases (assuming that proper cross check is done) a,nd 
will avoid sensitizing females which is especially important in theh child bearing 
period. 
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SUMMAKT 

Two cases o£ anwia following blood transfusion are presented. Both had 
decapsulation of 1 kidney; 1 recovered and 1 died. Rh sensitivity was a proven 
factor in 1 case and a probable factor in the other. 

Determinations of Rh factor should be done before transfusion in all women 
who have had children. 

Thorough alkalinization of the blood and urine is of value in treating post¬ 
transfusion anuria and should be considered as possibly worthwhile in all 
transfusions. 

Fluid intake should be limited instead of forced in anuria to avoid cerebral 
and pulmonary edema. 

Decapsulation can be made a simple procedm-e and should be considered in 
every case of posttransfusion anuria. It should certainly be done where anuria 
has persisted for a week, in spite of good medical treatment, or where there is- 
edema. 
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TRANSPLANTATION^ OF THE URETERS AND 
TOTAL CYSTECTOAIYi 

VICTOR F. MARSHALL 

From ihe Deparlmenl of Surgery (Urology) of the Cornell University Medical College, 
the New York, and Memorial Hospitals, New York, N, Y, 

Transplantation of the ureters and total cystectomy is a surgical campaign of 
considerable magnitude which carries a postoperative mortality of at least 10 to 
20 per cent. Radiation therapy for bladder cancer carries a much lower immedi¬ 
ate mortality, so that before advising the surgical program the sm’geon should 
have some definite reasons in mind. 

First of all, how effective is radiation in the treatment of bladder cancer? 
Three hundi-ed consecutive bladder cancer records at the Memorial and New 
York Hospitals from 1932 to 1938 inclusive have been reviewed in detail. Pap¬ 
illoma is excluded, and it must be stressed that our pathologists’ diagnoses are 
rather severe, excluding from the cancer classification even atypical papillomas 
which are commonly called low grade malignant. Only 52, or 17 per cent, are 
known to have survived 5 years and only 27 of these could be called free of cancer 
5 years after diagnosis, 9 per cent. These 27 cases, representing 5 year success¬ 
ful results, will not all stand a cidtical review as “ernes”, since in at least 5 there 
is some doubt in regard to the diagnosis of cancer, at least 5 have poor records 
of their condition at the 5 year anniversary, and at least 5 subsequently have 
died vfithout a reliable record of cause of death being obtained. Fm’thermore, 
3 were clinically free of disease because cystectomy had been done after the 
failure of radiation therapy. All points considered, it would be reasonable to 
say that by our radiation methods of the 1930’s the 5 year successful result rate 
was approximately 6 per cent. The average survival was 24.5 months for a 
gi’oup of 316 with a complete folloAV-up of 3 years or more. 

This compares poorly with similar figures obtained from life insurance com¬ 
panies for the general population at the same average age in which the average 
survival is 15 years with approximately 88 per cent surviving 5 years. This 
compares only barely favorably with results of non-treatment as reported else¬ 
where in which the average survival was 18.8 month's Avith approximately 10 
per cent surviving 5 years. Obviously, there is room for considerable improve¬ 
ment in both sui’vival rate and cure rate. Besides, the morbidity was very high. 
No metastases Avere found in 49 per cent of 53 autopsies performed at these 
hospitals AA’hich are not for terminal care. Certainly this 49 per cent did not die 
of carcinomatosis and it is equally certain that they AA'ere not saved by radiation. 
Most of them died of upper tract obstruction and sepsis so the suggestion is 
readily apparent that if the upper tracts could be protected, a longer smwival 
Avould be likely regardless of the treatment of the cancer itself. 

A feAV outstandingly good results AA^ere obtained, indicating that it is possible 
for radiation to cure bladder cancer but one must conclude that on a large scale 

* Read at meeting of Western New York and Ontario Urological Society, Central Section 
of the American Urological Association, Thousand Islands, Ale.xandria Bay, N. Y., Sep¬ 
tember 14, 1946. 
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basis the lesults of ladiatioii tieatment aie pool Perhaps the veiy nature of 
the disease inll not allow impiovement with the means now available but suiely 
an attempt at impiovement seems uaiianted, especially as the total failuie of 
the new treatment iiould not lesult in a huge loss to the whole group so tieated 

The simplest surgical tieatment of bladder tuniois is local deatiuction by 
fulgmation On reviewing our old and lecent records i\e find very, lery few 
good results thus obtained and the ovei w helmmg majority pi o\ ed to be no more 
than papilloma, and not cancel histologically, especially when the lesult was not 
obnonsly a failure Most of these few good lesults weie obtained with small, 
well localized, and low giade lesions but theie weie so many apparently similar 
cases winch resulted disastrously that the criteria for choosing candidates was 
not evident Few internal cancers are cured by simple local destruction and a 
complete follow'-up on histologically pi oven bladdei cancel indicates no niajoi 
exception m oui expeiience 

Thiity-three bladder lesections done within the past 5 yeais hare resulted 
aheady in H known lecuricnees in the bladder and 3 postopeiativc deaths 
Twelve of the 33 aie now knowm to be dead Even so, the aveiage survival is 
20 months in spite of the tact that the follow-up is necessarily less than 1 yeai 
m 14, and less than 2 yeais in 17 Sevcial patients have had excellent lesiilts 
thus far, but the impression is unavoid ible that in oui anxiety to presti \ e bladdei 
function and avoid moie immediately hazaidous surgical jiioccduies wo at¬ 
tempted resection on lesions too large, on lesions where the maigin of lomoval 
was necessaiily small, and on lesions with a tendency to multiple ougmatiou 
within the bladdei 

Total excision of the bladder is usually not a difficult oi dangerous operation 
in itself as partially witnessed by only 2 deaths in ovei 77 cases, a mortality of 
2 i per cent oi less How ever, the real surgical problem is the s itisfactoi y jierma- 
nent diversion of the uiinary stream picicquisite to cjstectomj' Transplan¬ 
tation of the ureters to the skin is a lelaliiely simple pioccduie and in our ex¬ 
perience almost all postopeiativc deaths can be obviously attributed to the 
patients' preoperatively pooi condition Stiictuie and abscess foimation associ¬ 
ated with indwelling uieteiostomy catheters liaxe become moie common thc- 
longer the follow-up Occasional calculi ha\c deiclopcd Uieteiostomy cups 
without catheteis seem better than cathctcis foi avoiding these complications- 
but only a few patients can and w ill manage them At the best, the patient must 
wear a cumbersome and iintidj appiritus, and at the worst, the patient will be 
physically raiser ible and socially unacceptable If the uretcis are tiaiisplantcd 
to the bowel above a norm d anal sphincter the patient docs not need apparatus, 
IS socially acceptable, and except foi the necessity of sitting to urinate, which 
half the population docs naturally', appears outwardly normal However, the 
problem is not simple bee uisc the immediate md 1 ite risks of uictero-intestinal 
an istomosis are not only grcatci but are usually of more giave impoitance than 
after skin transplantation We hue transplanted the ureters to the bowel on 
101 P itients by the Coffey I mtraperitoneal method Thirteen deaths resulted 
a mortality of 12 5 per cent Two patients died of peiitomtis from leakage anP 
1 from small intestinal obstniction at the operative site This 2 8 pei cent rcji- 
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resents the only postoperative mortality due to complications in the peritoneum, 
the m-inary tract, or the gastro-intestinal tract. Of the remaining 10 deaths, 
3 died of congestive cardiac failm-e, 3 of embolism, 3 of carcinomatosis and 1 
from the effects of a radical operation on a recurrent urethral carcinoma. We 
would emphasize the fact that this series includes palliative cases and that only 
8 patients had transplantation for conditions other than neoplasm. The oldest 
patient was 82, and 7 were in their seventies. Thirty-thi-ee, including the 13 just 
mentioned, are knovm now to be dead and 71 are living from 1 to 56 months. 
Temporary nephrostomy was necessary on 3 patients and one other is now carry¬ 
ing nephi-ostomy tubes during convalescence from cystectomy. One nephi-ec- 
tomy has been necessary. One ureter was successfully implanted into the bowel 
a second time. Tlwee patients have had one or both ureters transferred from 
the bowel to the skin because of poorly functioning uretero-intestinal anasto¬ 
moses. In brief, of the 207 m'eters transplanted to the bowel 26 were unsuccess¬ 
ful because of the postoperative death of the patient, one is unsuccessful as 
nephrectomy has become necessary, 5 are failures because the ureter was neces¬ 
sarily transferred to the skin, and 2 at this time must be called failures because 
the patient is wearing bilateral nephrostomy tubes. The second implantation 
of one m'eter is only a partial failure as the second attempt remains successful 
over a year later. Thus, of 207 transplants 34 were immediate failures but 173, 
or 84 per cent were early successes. 

When we first began this series of Coffey I transplants we were more concerned 
over the possibility of leakage with peritonitis than over the possibility of sig¬ 
nificant hydronephi’osis. As just pointed out, only 2 of 104 patients have had 
leakage and peritonitis so that this has not been the prime problem that we had 
anticipated. Hydronephrosis, however, is of major consideration. In general, 
infection in these kidneys is dependent mainly on obstruction. Those patients 
with marked hydronephrosis are more susceptible to pyelonephritis and the 
pyelonephritis is more severe than in patients with no dilation. Acute febrile 
episodes of renal infection have not been common and most have been mild. One 
patient died of periartritis nodosa 11 months after transplantation, at which 
time there was no hydronephrosis on either side as evidenced by intravenous 
pyelograms shortly before death and also by autopsy. At postmortem exami¬ 
nation the pelvic urines were grossly clear and contained only occasional white 
cells in a centrifuged specimen. The culture of pelvic urine on one side was 
sterile and on the other a few colonies of pyocyaneus grew out in 72 hours. Too 
much inference cannot be drawn from one case such as this, but clinical and ex¬ 
perimental evidence also indicates that the less obstruction, the less is the problem 
of infection. Dr. Scott Gardner and I reviewed oui' fii’st 39 cases in considerable 
detail and on the basis of intravenous pyelograms we classified 48 per cent as 
good, 39 per cent as intermediate and 13 per cent as poor. Probably 15 per cent 
of om’ transplants show no traces of hydronephrosis, but we still do not have the 
key to the problem as a review of these excellent cases has not found a common 
denominator not also present in less successful cases, though no doubt the de¬ 
nominator is there! A mild hydi’onephrosis has been the rule, grade 1 on the 
basis of 0 to 4, and patients seem to tolerate this without difficulty. Our sub- 
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sequent cases have shown a definite improvement over this which we suspect is 
due to several, apparently minor, improvements in operative technique. We 
no longer dissect the ureter upwards beyond what is just necessary to allow it a 
lax and smooth course into the bowel. Great pains are taken not to injm-e the 
ureteral wall, especially by leaving adventitial tissue attached. The flaps of the 
trough in the bowel wall are widely raised and all circular muscle is completely 
divided to prevent pressure on the ureter later placed in the trough. The in¬ 
cision through the mucosa is now made liberally and transversely instead of a 
tiny nick which might constrict the ureter passing through (an idea derived from 
Davalos). The mucosal incision is now seldom less than Ij cm. Finally every 
effort is made to suture the trough over the ureter loosely and especially not to 
make the suture lines so long as to constrict the ureter at its entrance into the 
bowel incision. In fact, after all suturing is completed a regular sized Kelly 
clamp can be passed beside the ureter without putting tension on the sutures. 
We have not stressed speed, believing that each step requires judgment and 
attention to several details. This includes the work of 11 operators and only 
one had had any previous experience mth ureterosigmoidostomy. Perhaps our 
average time for a bilateral transplantation is 3| hours. The majority had bi¬ 
lateral transplantation at the same operation. Reabsorption of urine from the 
rectum seems theoretically possible and does occur to a minor extent in some 
patients but the cause of urenua, in our experience, has never been due to this as 
the main cause, but it must be remembered that these ureters were alt implanted 
in the sigmoid or rectum. We have transplanted in dogs the right ureter into 
the cecum, then done a left nephrectomy, and observed the development of 
uremia even though the transplant functioned beautifully. Still further, a ce- 
costomy has relieved this uremia. Incidentally, this is one of the few ways of 
producing uremia with nearly normal renal function. Two patients have formed 
calculi but one had formed calculi before transplantation also. More calculi 
have formed in the ureterocutaneous transplant cases using catheters. The 
patients with bowel transplants void every 3 or 4 hours in the day and once or 
twice at night. Occasional patients void more frequently, especially those who 
received x-radiation, and occasional patients, less frequently. One patient 
voids 2-3 times a day, none at night, and has excellent pyelograms and a normal 
blood urea nifrogen over a year after operation. Some adjustment seems neces¬ 
sary as many patients had mild to moderate frequency for 1 to 2 months post- 
operatively. Occasionally hemorrhoids which were previously only a little 
bothersome became troublesome after operation but this has not been a great 
problem nor has hemorrhoidectomy yet been done. All anal sphincters seemed 
to function well before transplantation and those in whom there was any doubt 
were tested with enemas. .\11 functioned well postoperatively and none needed 
to wear protection for the clothes, though 3 sphincters which were mechanically 
injured at subsequent operations did not retain fluid well after the injury. The 
long-term prognosis is most difficult to determine, and most especially so be- 
c.auso most deaths have occurred from cancer, not renal disease. A case which 
IS quite .s:\tisfactory in regard to the transplants 0 months after operation seems 
to have a good prognosis in that regard for another few years at least. Many 
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pyelograms improve during the fii-st 3 to 4 months, apparently as edema and 
nduiation subside. In the relativel 3 '’ brief time of our follow-up it has been 
raie for good pyelograms at 4 months to become bad, unless cancer is the cause. 
Many patients with intermediate degrees of hydronephi’osis are doing quite well 
1 and 2 years later. Those with marked hydi'onephi’osis, especially on both 
sides, certainly have a guarded prognosis and we have debated whether fui'ther 
surgical correction is not warranted when all spontaneous improvement has 
ceased and no cancer is evident. 

As previously mentioned, only 2 deaths occurred in the hospital after over 77 
total cystectomies for cancer. One death was due to pulmonary collapse im¬ 
mediately postoperative and the other to paralysis in a palliative case. We 
prefer the perineal abdominal approach except in rare special instances or in 
occasional females where the procedure may be quite satisfactorily done through 
the vagina. The prostate and seminal vesicles are dissected free of all structures 
except the bladder, after the classical method of Young. Two di’ains are placed 
into the pelvis, the prostate pushed inside, and the perineum closed with the two 
di-ains coming out on one side of the incision. The bladder is now approached 
suprapubically and the so-called pedicles are approached either by holding the 
prostate upwards and dissecting beneath on either side, or more often the dis¬ 
section proceeds dovm the posterior aspect of the bladder'. The peritoneum is 
usually intentionally opened and the patch most adherent to the bladder is re¬ 
moved Avith the specimen. The peritoneum is closed, though in one instance so 
much peritoneum was removed that a gutta percha dam had to be used and left 
in for ten days because closiu'e Avas impossible. The Avound is irrigated and one 
suprapubic di-ain left through the multi-layer closure of the abdominal AA'aH. It 
is only very rarely necessary to leave packing to control hemorrhage. This 
operation is not performed in a hurry and our operative time probably averages 
2| hours. A mild degree of AVOund infection is the rule but the dependent 
perineal drainage seems to care for this adequately. The suprapubic drain is 
put in mainly to have a tract to insert a catheter for irrigations if infection be¬ 
comes notable. The suprapubic drain is removed usually on the second post¬ 
operative day. One perineae di'ain is removed on the third or fourth post¬ 
operative day, and the last on the eighth or ninth. To the best of our knoAvledge 
22 of the 77 patients are dead; 55, or 71 per cent, are still alive from 1 to 68 
months. Three patients, 2 Avith gi-ade 3 carcinoma and 1 AAUth adenocarcinoma, 
are living Avithout evidence of cancer beyond the 5 year anniversary of diagnosis, 
but the vast majority AA^ere done less than 5 years ago. 

Radiation seems to produce 15 to 20 per cent 5 year sui'vival and about 6 per 
cent cures Avithout avoiding, and probably adding to, a marked morbidity rate. 
Without any treatment about 10 per cent sm'vive 5 years, and none are cured and 
though no morbidity is avoided, none is added. Of the general population of 
that age', 88 per cent survive 5 years. With the situation this bad an attempt 
at some other promising therapy seems AA'arranted. Local destruction of ma¬ 
lignant bladder tumors, exclusive of papilloma, produced such poor results as to 
label the method not promising, though some temporary palliative benefits AA^ere 
evident. Bladder resection had a mortality nearly as high as uretero-intestinal 
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transplantation without showing the same promise or producing as much palli¬ 
ation. On the other hand highly selected cases have done very well with bladder 
resection but the method is not so widely applicable as cystectomy. Uretero- 
cutaneous transplantation carries a low mortality and a high, though usually 
not critical, morbidity. The comfort and social status of patients with urctero- 
cutaneous anastomosis are, with occasional exceptions, best described as “mossy”. 
Although it may be true, it is not yet evident in this relatively recent series that 
the longevity of the patient with average ureterocutaneous anastomoses is greater 
than the longevity of the patient with average uretero-intestinal transplants. 
Uretero-intestinal transplantation in our hands by the Coffey I method carries 
a 12.5 per cent mort.ality, though only 2.7 per cent died of local complications. 
Approximately 75 per cent had an entirely satisfactory postoperative course. 
Thirty-one per cent of 104 (90 rvith neopl.asm) patients having Coffey I trans¬ 
plants are known dead and 09 per cent survive from 1 to nearly 00 months. 
Appro.ximately J, or a little more, have done extremely well from the time of 
operation to the time of this tabulation in rcg.ard to the transplant.ation; about 
i have had mild troubles including poor pyelograms or elevated blood urea’s 
even when asymptomatic; j have had major severe complications; and J- died of 
complications. The paUiative effect has been impressive and p.artly on this 
account we have not limited our selections of patients to good risks or to po¬ 
tentially curable situations. These patients’ comfort and social status can be 
described as quite satisfactory. 

Total cystectomy carries a fairly low mortality of 2.7 per cent; major com¬ 
plications following this procedure are uncommon and usually not specific for 
cystectomy e.xcept, of course, the recurrence or persistence of cancer. Consider¬ 
able palliation is accomplished. The average survival of 11 purely palliative or 
heroic cases was 15.2 months. IVith 3 of these 11 living over 3 yctirs and 3 still 
alive, this compares well with the 18.8 month average of untreated cases when 
one remembers that the status of these 11 was considered hopeless at the onset of 
treatment. Three cystectomized patients with “full blown” malignant bladder 
tumors already survive over 5 years without evidence of cancer, whereas it 
would be difficult to hand-pick a scries of 77 radiation treated cases containing 
three “5 ye.ar cures” of grade 3 lesions from the whole 500 radiation records re¬ 
viewed by this speaker. 

Lest I be misunderstood, I should like to make a few closing remixrks. It is 
possible for radiation to cure bladder cancer ami if for no other reason, radiation 
cannot therefore be totally ab.andoned in this pitiful bladder cancer situation. 
Radiation as a palliative measure against metast.ases is very vahi.able. We have 
not proven beyond pcradvcntiire that surgery cures more bladder cancer than 
radiation. We do feel that uretero-intestinal aiuistomosis and total cystectomy 
is a formid.able undertaking even for well trained surgeons. 
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AN ARTIFICIAL SPHINCTER: A NEW DEVICE AND 
OPERATION FOR CONTROL OF ENUEESIS 
AND URINARY INCONTINENCE' 

FREDERIC E. B. FOLEY 
GENERAL CONSIDERATIONS 

Involuntary escape of urine is a dreadful affliction. The escape of mine maY 
occur through an external urinary fistula or through the intact urethra. 

With an external urinary fistula, urine escapes through an abnormal communi¬ 
cation between the urinary passages and the body surface made by trauma,, 
disease or surgical interference. This presentation is not concerned Avith urinary 
fistula. 

Involuntary escape of uriue through the intact urethra occui-s as enuresis and 
as incontinence. With enuresis there is an anatomically and neurologically intact 
sphincter and the involuntary escape of urine is caused by a functional and usually 
temporaiy disturbance of innervation. The commonest form of enuresis is the- 
nocturnal enuresis of childhood. 

Incontinence of urine occurs as paradoxical or overflow incontinence and as. 
true incontinence. 

Overflow incontinence is caused by vesical neck obstmction or by a disturbance- 
of innervation marked by spastic contraction of the vesical or urethral sphincter 
causing complete retention of urine. The bladder is always full to capacity. 
Urine excreted into the bladder in excess of its capacity is forced through the 
obstracted vesical neck or spastic sphincter to escape involuntarily. 

This presentation is not concerned with overflow incontinence. 

In true incontinence there is escape of urine through an anatomically or 
neurologically incompetent sphincter. With complete incontinence the bladder 
is always empty. With incomplete incontinence the bladder partially fills, 
urine excreted into the bladder in excess of “continent capacity” is not retained 
and escapes through the urethra. 

Anatomic incompetmce of the urethral sphincter is usually the result of 
trauma: obstetric, surgical or otherwise. Neurogenic incompetence of the 
sphincter is due to organic central nervous system disease, injury or anomaly 
causing permanent relaxation of the external sphincter. In females incontinence 
may be caused by “idiopathic” relaxation of the sphincter not of traumatic or 
neurogenic origin. 

Distinction must be made between correction or cure of enuresis and incon¬ 
tinence, and care or control of these conditions. The subject presented does not 
deal with correction or cure, but only with care and control. 

The measures employed by pediatricians and neuropsychiatrists for cure of 
nocturnal and other forms of enuresis are not generally successful. Trial of such 
treatment is warranted but its accomplishment is hmited. Suffice it to say that 

* Read at annual meeting, American Urological Association, Cincinnati 0., July 2^ 
and the Urological Section of the American Medical Association, San Francisco, Galii., 
July 6, 1946. 
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despite such tieafcment the conditions persist to the age of puberty in a veiy 
large number of cases and into adult life m a substantial niimbci of eases, as 
mtnessed m the armed sei vices 

Neurosuigical accomphshment in the correction of incontinence due to dis¬ 
turbed innervation is extiemely hmited Most ceutial nervous system lesions 
causing unnaiy incontinence aie not amenabh to surgical correction Only a 
rare ease of neurogenic incontinence is capable of surgical lelief So correction 
of mcontmence by neurosurgery plays a small part in the clmicai problem 

XJrologic and gynecologic surgeons have much to offer m tlie correction of 
mcontmence m the female caused by anatomic damage to the iiiethial sphmoter 
or its “idiopathic” relaxation The Kelly plication operation and other pro¬ 
cedures directed to the same anatomic purpose are successful in a substantial 
proportion of cases 

Surgery has httle or nothing to offer for correction of mcontmence m tlie male 
due to an anatomically damaged external sphmctei The writer’s attempts m 
this direction have been complete failures Phcation of the male sphincter 
within the tnangular hgament m a way similar to the plication operation on the 
female urethra just does not work Transplantation of the Gracilis mubcle and 
other blue prmted tricks aie usually not successful, or at least they require an 
anomalous degree of surgical skill 

The shortcommga of pediatnciaiis and neuropsycluatnsts iii toritcting 
enuresis and the failure of surgical effort to cure mcontmence in the male, and tlie 
writer's disillusionment in these pursuits, stimulated an effort in the direction of 
improving oaie and control of these conditions 

All previous means of eating for enuresis and incontinence have been mikc- 
shifts and far fiom satisfactory The method pieseuted here is likewise a m ikc- 
sliift but appears to be vastly more satisfactory and convenient than its make¬ 
shift predecessors 

The pievious means of caiing for mcontmence and enuresis have been* 

1) Suicide 

2) Social ostracism 

3) Wearable unnal 

4) Retention catheter 

a) External letention, 

b) intemai (self) rentcntioii 

1 Pezzer catlietei 

2 Malecot cathetei 

3 Foley bag catheter 

5) Diversion of unnarj' flow 

a) Cystostomy 

b) Uretcrostomj 

c) Nephrostomj 

d) Ureterosigmoidostomj 

0) Cunningham mcontmence clamp 

Inclusion of suicide and social ostracism is not facetious 
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The wearable urinal, rubber urinal, has been used extensively. Its bother, 
irritation, unsanitariness and dissatisfaction are too well known for its short¬ 
comings to need elaboration. 

Indwelling catheter drainage has been used considerably. The catheter may 
be held in place by external fixation with adhesive tape or other means. Escape 
of mine ai’ound the catheter is the rule if bladder filling with interval emptying 
of the bladder is attempted. Whatever means of e.xternal fi-xation is employed 
it needs constant attention and is extremely troublesome. Moreover, such a 
catheter does not always accomplisli its purpose. There may be escape of urine 
around the catheter even when interval empt3dng of the bladder is not employed 
and constant drainage through the catheter is permitted. 

Other forms of catheter provide for internal fixation, the so-called self-retaining 
catheter. The old forms of self-retaining catheter are the Pezzer or mushioom 
tip catheter and Malecot or Mng tip catheter. Both of them, particular^The 
Pezzer catheter, are not easy to introduce and neither of them is securely'self- 
retaining. The most recent form of self-retaining catheter, the so-called Foley 
b9,g catheter, does actually retain itself with reliable security. It is a makeshift 
means ,of caring for incontinence which has not been fully appreciated. The 
distended- bag in the vesical neck usually prevents leakage. In many cases the 
Foley bag catheter can be employed for control of incontinence mth substantial 
satisfaction to both patient and physician and should be used more e.xtensively 
for this purpose. 

Diversion of the urine by surgical means is a makeshift means of caring for 
incontinence. This is accompMshed by cystostomy, ureterostomy, nephrostomy 
or ureterosigmoidostomy. With the exception of ureterosigmoidostomy all of 
these merely convert escape of urine through the urethra into escape of urine 
through an external uiinary fistula. The latter may be more easily cared for 
than urethral incontinence but the improvement is not much. 

In recent years the Cu nnin g h am incontinence clamp has been used extensively. 
Since the advent of transurethi'al resection this extremely useful device has 
found its place in the sun. It is not usable in the female. Perineal prostatec¬ 
tomy and transurethral resection have made it well-nigh indispensable for use in 
males. 

Despite its usefulness the objectionable features of the Cunningham clamp 
are obvious and cannot be denied. Many patients do not tolerate it at all. 
It is cumbersome and uncomfortable. One of its chief objections is the en¬ 
gorgement and partial erection which occur distal to the site of application. 
No worthy contribution such as the Cunningham clamp can be belittled by im¬ 
provement. That is not the intention in mentioning its shortcomings as preface 
to presentation of an improvement. 

Control of incontinence in the new Avay here presented is accomplished by a 
very simple mechanical device which functions pneumatically. The device has 
been called “An Artificial Sphincter”. It is applied to the urethra which is 
compressed by air to prevent escape of urine. 

The artificial sphincter may be applied to the urethra in its normal anatomic^ 
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relationships or to a segment of urethra surgically isolated from adjacent struc- 
tures by a new operation which has been called a “Cutaneous Tunnel Operation”. 


THE ARTIFICIAL SPHINCTER 


The artificial sphincter consists of a pneumatic or inflatable incontinence 
clamp (fig. 1, A) which compresses and occludes the urethra, and an mflatmg 
device (fig. 1, B) communicating with it by means of an air passage of rubber 
tubing. The device is carried in the trouser’s pocket. 

The illustrations figures 1, 2, 3, and 4 and their captions describe clearly the 
construction, function and application of the artificial spliincter, pneumatic 
incontinence clamp and inflating device. No further description of them is 
required. 



Fig. 1. Artificial sphincter. A, •' . uifiatuig doyicc. 

Pneumatic incontinence clamp consis* . ... flatablo inner surface. 

Ends of ring are fastened together to • ’ 3 .t and 

B) or a segment of urethra isolated by cuiuiiuuua l. • •' “ ' 

or external wall of ring, A, is non-stretchablc. Ou 

rubber. Between peripheral wall and inner memb • . . ■ 

' * ■ . • ' ' *’ ter from cann.»\.4 ...... . ■. ■ : 

. . , • , . . ' . tingdevjccisin form of a pistoJi'cyiindcr assembly 

. . ■ ... . Pifaton is hollow and accommodates a drive spring. 

p.o.'v.___ -of cylinder (fig. 2, A) to inflate pneumatic incon¬ 

tinence damp. An external sleeve inwardly fixed to piston permits retraction of piston 
^ith displacement of air back into cylinder and deflation of clamp (fig. 2, B), 


THE CUTANEOUS TUNNEL OPCUXllOS 

The purpose of the cutaneous tunnel operation is to permit application of the 
pneumatic incontinence clamp to an isolated segment of uretlira without en¬ 
circlement and constriction of tlic icst of the organ, particularly the cavernous 
bodies, to the end of avoiding engorgement and partial election distal to the site 
of application. This form of application permits ma.vimal effectiveness' in 
occluding the urethra by a clamp of minimal size lequiring the smallest possible 
displacement of air. 

-V segment of urethra about .1 cm. in length e.'ctcnding forward from the 
ixaioscrotal junction, and surrounded bj' its corpus spongiosum, is separated 
from the other structmes of the penis by a ciituncoiis tunnel. 
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The masterful drawings of Mr. William P. Didusch, with their abundant 
labelling (figs. 5 and 6) illustrate the proceduie so clearly that only “precautions” 
need be added to make clear all details of the operation: 



Fig. 2. A, pneumatic incontinence clamp inflated; B, pneumatic incontinence clamp 
deflated. 



Fig 3 A, pneumatic incontinence clamp applied to penis^and its ^ontaiM 

lontrol of nocturnal enuresis. B, pneumatic me qnma bifida with hydrocephalus 

contained urethra for control of incontinence caused by spina of urethra iso- 

md paraplegia C, pneumatic incontinence pinmp applied to a segmem^o^ 
at.pH fi.nnpl oneration for control of permanent incontinence 


uiAtaiiieu. uitjLurtt lui uuutiui. v* ;--+o p ppffment 01 ureonra. ibu- 

■nd paraplegia C, pneumatic incontinence pinmp applied to a segment o^ 
ated by cutaneous tunnel operation for control of permanent incontinence 
;aused by transurethral prostatic resection. 


aseu uy uransurernrai prostaLiu 

1) While the skin incisions aie made and during division of the attachments 
etween the corpus spongiosum and the cavernous bodies t e ure ra. an 
orpus spongiosum should be supported by the largest soun ™ ® 

he urethra. For this a generous meatotomy slit should be ma e, i nee 
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To have the urethra and corpus spongiosum tlius stretched taut over the sound 
greatly facilitates the dissection. The penis is stretched forward over the sound 
by a towel clip applied to the glans penis. 

2) The skin incisions and cutaneous tunnel as originally made should be at 
least half again as long as the tunnel is to be after healing. Cicatrization of the 
repair process greatly shortens the original surgically made opening. Ac¬ 
cordingly, an eventual isolated segment of urethra 4 centimetei-s long requires 
skin incisions at least G centimeters long. 


- V f'S^Qnrelracle<l,i\cgahve, 

'v preaeure tacyimdet'arul 
" ' ' paeutnaVic mcoalineace 

/ • uretKraopcrv 



Raloa released, positive 
pressure incyhnder and 
' paeutnalic iricoatinericc 
clamp urethra 
compressed 


•Spring compressed 

Rstoa drawa uptvard B 

[e^^ative pressure 
la evlmder 


luW from ladaboa device to 
pAeumalic inccatitvacei 

jjrpora cavernosa 

IS 

I! iPnramatic clamp 

-urethra 
I open , 

Corpus spoiuiosufRond / Coq 

urethra* noicompressed 



Jeaoed 


e on forced | 

vnward i 

j 

Positive pressure » 

in cylinder | 


Corr 1U3 CMn^iosuiii. 
and urcinra comprea6e4i 


l^eumalic clamp 
1 inflalcd-urCvKra 
compreeseti ’ 


Fig. 1. Schematic drawing, silowing operation of artificiai spiiinctcr appiicti to segment 
of urethra isoiated by cutaneous tuiuici operation. 


3) The skin incisions should be placed fartlicr toward the dorsum than at 
first siglft miglit seem appropriate. This precaution will give suificieiit skin to 
permit approximation of the ventral edges of tlie incisions around the urethra 
and corpus spongiosum without tension—whicli is most important. 

4) It is desirable not to enter tile venous spaces of citlicr the corpus spongi¬ 
osum or corpora cavernosa. This is not always avoided. Tiie resulting venous 
bleeding is readily controlled by a transfi-ved h'gaturo of 000 plain catgut. 

5) The skin edges are approximated with internipted sutures ol 000 plain 



256 


FREDERIC E. B. FOLEY 


catpit. Postoperative removal of non-absorbable sutures is troublesome and 
their use is, not to good purpose. 

6) There may be temptation to approximate by suture the edges of Buck’s 
fascia either by a separate linp of sutures or by inclusion of the fascia in the skin 



Fig 5. Cutaneous tunnel operation. For details of teelinique of operation, see text. 

sutures. This should be carefully avoided. The sutures should embrace only 
the skin without inclusion of either Buck’s fascia or areolar tissue. Small 
vessels in the latter structures are important to good healing and their occlusion 
by suture should be avoided. 
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8) To avoid wetting of the site of operation an indwelling catheter is installed. 
This should be of minimal size in order not to add tension to the suture line. 
An F 16 5cc bag Foley sel£-istaining catheter is best suited to the purpose. 



Fig. C. Cutaneous tumid operation For detailb of teclumiuo of operation, see text. 


9) The tunnel and suture lines aie covered with penicillin ointment and no 
dressing is applied. 

COilVKST 

jVny case in which use of the artificial sphincter is contemplated should be 
carefully appraised. 
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In tile first place it must be determined that the particular case of enuresis or 
incontinence under consideration is of a sort in which use of the device promises 
benefit. 

Careful inquiry should be made into ail details of how the ailment developed. 
With the facts of the history as a lead there should follow an examination calcu¬ 
lated to detei-mine the precise nature of the “enuric” or “incontinent” disturb¬ 
ance. From these indications will be found for or against use of the device and 
for or against the tunnel operation. 

Of paramount importance in the examination is determination of how much 
if any residual urine there may be. 

Of ne.xt importance is determination of “tolerable” bladder capacity. 

In a general way it may be said that use of the artificial sphincter is contra¬ 
indicated in: 

1) Overfioiv incontinence, definitely. 

2) Urgency to the point of incontinence (as distinguished from true incon¬ 
tinence). 

3) Contracted bladder without useful capacity (100 cc or less). 

4) Disturbance of innervation accompanied by satisfactorily functioning 
automatic bladder. 

Use of the artificial spliincter is mdicated in: 

1) Juvenile or adult nocturnal enuresis and perhaps in some cases of diurnal 
enuresis. 

2) Disturbances of innervation marked by true incontinence and not accom¬ 
panied by vesical spasticity to the point of non-useful bladder capacity (less 
than 100 cc). 

3) Postoperative inconthience accompanied by useful bladder capacity 
(100 cc or more). 

It has been suggested that cases of spinal cord injury marked by complete 
retention w'th overflow (paradoxical) incontinence be converted into true 
incontinence by transurethral destruction of the spastic sphincters followed by 
application of the artificial sphincter. The writer has had no experience with 
this application of the device. 

In the young boy with not fully grown penis or in the older individual mth 
abnormally small penis the pneumatic incontinence clamp is best applied to the 
whole circumference of the penis without separation of the urethra by the cu¬ 
taneous tunnel operation. This form of application (fig. 2, A and B) is par¬ 
ticularly appropriate in cases of juvenile enuresis. With permanent incon¬ 
tinence, like that of spina bifida, the pneumatic incontinence clamp should be 
applied to the whole circumference of the penis during childhood and continued 
until size of the penis makes isolation of the urethra by the cutaneous tunnel 
operation feasible and to good purpose. 

Even in the adult mth fully developed penis but with only temporary in¬ 
continence the clamp may be applied to the intact penis. In the adult this 
form of application is not so effective and trouble free as application to an • 
isolated segment of urethra (fig. 3, C and fig. 4). Only in cases of incontinence 
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definitely known to be permanent sliould there be resort to the cutaneous tunnel 
operation. 

The cutaneous tunnel operation is contraindicated in: 

1) Enuresis or incontinence not definitely known to be permanent. 

2) In oases of penis, child or adult, so small that the procedure is not properly 
feasible and is incapable of giving an isolated segment of urethra of proportions 
suitable for application of the pneumatic incontinence clamp. 

The cutaneous tunnel operation is indicated in: 

1) Adult nocturnal enuresis proved to be permanent in which application of 
the pneumatic incontinence clamp to the whole circumference of the penis is not 
well borne becuase of discomfort or the disturbance caused by engorgement and 
partial erection distal to tlie site of application. 

2) Permanent incontinence accompanied by useful bladder capacity and a 
penis of size making the procedure properly feasible. 

Wlihe the cutaneous tunnel operation has been employed only in males a 
similar procedure in' fem-iles, formation of a mucosal tunnel by incisions in the 
anterior vaginal wall and almost identical isolation of the urethra between 
vesical neck and external meatus, would appear to be anatomically feasible. 

It should be pointed out that in a substantial proportion of cases of nocturnal 
enuresis use of the artificial sphincter over a period of a few weeks will bo followed 
by disappearance of the “bed wetting" and ending the need for artificial control. 
An identical observation was made by O’Conori m comieotion ivith the control 
of enuresis by the Cunningham clamp. 

Under the writer's direct supervision the artificial sphmcter as here described 
has been used with substantial satisfaction in many cases of enuresis and incon¬ 
tinence. However, it is not felt that the present forms of either the pneumatic 
incontinence clamp or the mflating derfice leave nothing to be desired or that 
they are yet sufficiently well perfected to be offered for general use. Effort in 
this direction is proceeding with the invaluable aid and co-operation of Frederick 
C. Wallace ot American Cystosaope Makers, Inc., through whom the device will 
be made available. 

In addition to the above acknowledgment of Mr. 'VVallace’s contribution to the 
problem, acknowledgement is made of the cooperation and assistance rendered 
in the past by Mr. George Winder formerly of American Anode. 

228 Lowry Medical Arts Bldg., Si. Paul, Minn. 

‘ O’Conor, Vincent J.: Urologists Correspondence Club Letter, October 12, 1942. 



ACUTE EXUDATIVE CYSTITIS OF 
UNDETERMINED ETIOLOGY^ 

J. V. BERRY .VND N. E. BERRY 

The pui-pose of this communication is to call attention to the importance of 
a more general knowledge of the pyurias of unknown etiology variously described 
as acute exudative cystitis, acute interstitial e 3 ’'stitis, acute hemorrhagic cystitis, 
amicrobic pyuria and Reiter’s disease. 

Papers have appeared on the subject by Cook, Moore, Colby, Briggs, Sargent, 
and others, but there are an appreciable number of m-ologists who have never 
recognized a case. Manj'" medical officers attached to urological services can 
recall having seen cases that probably belonged to this gi-oup which were not 
recognized as such because the officers wei-e not familiar with the syndrome. 
The characteristic feature of the condition is a history of non-specific urethritis 
of variable dui’ation, followed by an acute hemorrhagic ’cystitis. The acute 
onset of frequency and strangury, the profuse hematm-ia and the absence of 
loin pain and febrile reaction characterize this syndrome from most other in¬ 
fections of the lU'inary tract. Admittedly the cystitis is only part of the pictm’e, 
but it is a most distressing one and considering its protracted course, if not 
recognized maj'’ become a serious debilitating disease. 

In Reiter’s ^ndrome, conjunctivitis and arthritis are also present. It might 
be argued that this syndrome is a separate entity, but it has so much in common 
with the other group of cases that they may properly be discussed together. 
They all have non-specific urethritis, intense cystitis and sterile urine. Further, 
they all show dilatation of the upper minary tract. Reiter observed the syn¬ 
drome in a young German officer in 1916. Folio\\ing an acute gastro-intestinal 
upset the man had a purulent m-ethi-al discharge, which was accompanied by 
an acute conjunctivitis and acute arthritis of the right knee. No gonococci 
could be demonstrated in the urethral or conjunctival discharges. Three weeks 
after the onset there was an extension of the arthritis to other joints with an 
acute febrile reaction. After 2 months of the illness had passed the patient 
had acute cystitis and recmTent conjunctivitis. 

Since Reiter’s original publication some 65 cases have been reported (Miller 
and McIntyre). Lever and Crandord reviewed the first 45 case records and 
concluded that in some the syndrome was not complete and in others the bac¬ 
teriological studies ’were not sufficient to e.xclude the presence of gonococcic 
infection. These authors commented that nearly half of the cases were soldiers 
on active duty in either the fii’st or second World Wars and that only 1 case 
had been reported in America. Rosenblum and Sargent have each published 
a series in the past year. They point out that where aU the symptoms are not 
present, the disease maj'’ be mistaken for acute prostatitis, acute cystitis and 
conjunctivitis. Colby has drawn attention to the upper minary tract compli¬ 
cations in Reiter’s disease, and we had a similar case in our series. 

1 Read at annual meeting, 'Western New York-Ontario Urological Society, Thousand 
Islands Club, September 11-14, 1946. 
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Our expeixence consists o£ 2-1 cases, almost all of them soldieis They all 
had uiethiitis and all showed the cystoscopic features noted by Hess and Cook 
Tlnee cases had seveie polyaiticular aitlmtis, T cases had acute bilateral con¬ 
junctivitis, wlule 1 had acute iritis as the only complication of the urinaiy 
tract lesion In 1 case the purpmic vesiculai deimatitis, described by Lerer 
and Ciawfoid, dereloped Of tliose whose uppei uiinary tracts were investi¬ 
gated, all showed dilatation some veiy maiked and with recoveiy this oidi- 
naiily, but not always, rapidly improved 

Case Repouts 

Case 1 k 30 yeai old maiiied soldier, Piivate S L , had no history of any 
illness prioi to enlistment in iVpiil 19-13 About June 7, 19-14, an acute cieamy 
uiethral discharge developed wluch was negative foi gonococci Extiamarital 
sexual contact was denied Theie was no irapiovement aftei a 5 day course 
of sulfathiazole, and 2 days latei bilateial pui-ulent conjunctivitis developed 
This impioved lupidly undei tieatinent with sulfathiazole ouitnient but 2 wcel^s 
latei he had an acutely swollen and painful left knee joint, followed by similar 
involvement of the right knee 

He was admitted to a militaiy hospital June 23,1944, and given sulfadiazono 
therapy There was still no iinpiovement m cither the dischaige or the arthri¬ 
tis and on July 1 he had acute pain and swelling of the small joints of both 
hands The successive joint reactions had caused a giadual febrile lesponse 
and by Julj 15 the patient w as acutely ill with fevei of 102° The sedimenta¬ 
tion late showed a maiked use fiom 11 to 103 mm and leucocyte count to 
20,000 Cultiues of urine and joint fliud failed to leveal iny oiganisms The 
urinaly symptoms had continued with such seventy that a cystoscope was 
passed on August S, 1944 The bladder capacity was about an ounce and 
distention caused bleeding The mucosa was intensely inflamed and heaped 
up with an edematous reaction of the whole bladdei surface -In exudate 
covered the walls like a spidei web There was no evidence of any necrotic 
tissue piesent Bladdei iriigations wcie peiforraed on ficqueiit occasions 
using silver nitrate solutions and uigyrol Peiucillin was given to the extent 
of 000,000 units All of these drugs gave little relief 

Intraxenous uiograras revealed a dilatation of the upper tract and a very 
much conti acted bladder (fig 1) 

Hovaisenobenzol was given in small doses 3 times a week, and after the first 
week of treatment the bladder symptoms began to clear. 

The aithritis impioved, but not until a suppurative focus m the tonsils was 
discovered and subsequently removed did the patient obtain much sjanptomatic 
I chef He was out of bed on Octobei 15 and discharged from the hospital 2 
weeks 1 itei 

We were able to trace tins man after a jear’s absence and discovered he had 
a lecurrence of conjunctivitis and cjstitis of mild duration Thcie was no 
recuricnce of arthritis 

Case 2 This 25 year old soldier. Private J X , repoited an acute urethral 
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discharge to his medical officer in March 1944. A clinical diagnosis of gonor¬ 
rhoea was made, although there were no typical gonococci reported in the 
smears. Treatment with sulfathiazole for 5 days brought about cessation of 
discharge and he was apparently cined. 

Two Aveeks later he was admitted to a military hospital rvith a purpmic vesic¬ 
ular dermatitis and treated first uith lead lotion and then with sulfathiazole 
ointment. The dermatitis was improved slightly but not cured. About 1 
Aveek after admission to the hospital he began to complain of dysuria and fre¬ 
quency of urination AAith terminal hematuria. Rectal examination shoAA^ed 



Fig. 1. Casel. Contracted bladder with dilated upper urinary tract 

a tender and boggy prostate but no appreciable enlargement. Hot sitz baths 
and diathermy AA’^ere advised Avith all urinary symptoms becoming aggravated. 

On June 7, 1944, cystoscopy sho\A''ed that the bladder aa^s intolerant to more 
than 2 ounces of fluid. There Avas intensely acute cystitis Avith a great deal of 
adherent exudate. The prostatic ui-ethra, apart from acute congestion, pre¬ 
sented no evidence of abscess. The ureteral orifices A\'ere not identified because 
of the marked edema of the trigone. 

Throughout this period the dermatitis shoAA''ed numerous exacerbations and 
remissions, but at not time did it completely disappear. It aa'^es confined mainly 
to the hands and feet, both dorsal and ventral surfaces being affected, the back 
of the neck and the shoulder regions. During the latter part of July he had 
pain and sAvelling of both hands and feet with a loAV grade fever, and he began 
to decline markedly in health. There Avas a loss of 30 pounds in Aveight and he 
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showed a marked degi-ee of anemia. Frequency of m-ination and strangury 
had become intolerable with gross hematuria. Intravenous mograms showed 
marked dilatation of both lower ureters and an appreciable ddatation of both 

''"hI condnued to suffer a good deal; increasing pain in the hands and feet 
developed, and the left knee and right elbow became mvolved. This was 
accompanied by an exacerbation of fever to 101°. On September 1. 1944, he 
was started on a course of Novarsenobenzol 0.3 gm. and this was repeated 4 
days later. Definite improvement followed and liis temperature fell to normal. 
PenicUlin was now available and a course of 200,000 units was given with further 
improvement and he became progressively belter. By October 1 Ins joints 
and his bladder were vhtually normal. Tliis was confii'med by cystoscopy an 
m’eteral catheterization w'as carried out without obstruction. ^Pyelogiams 
showed now only a slight dilatation on both sides. 

Case 3. A 24 year old, married. Ah' Force Sergeant, S. T., with 4 years 
military service in Canada, reported a pm'ulent m’ethi'al discharge to his medical 
officer on July 1, 1945. There was no history of e.\posm'e and the urethi'itis 
was reported as non-specific. After 3 weeks’ sulfa therapy the discharge be¬ 
came gradually worse and ho was admitted to a military hospital tor further 
investigation. On admission to hospital he began to complain of some fre¬ 
quency of urination which rapidly became worse and on July 30 cystoscopy 
was reported as showing marked cystitis with edema and swelling of the pos¬ 
terior urethra and bladder neck. Bacteriological examination of the urine 
showed sterile pyuria. 

Folloiving the examination he experienced acute pain with frequency every 
5 minutes and hematuria so gi'oss that clots retarded the act of urination. The 
symptoms appeared to improve somewhat in the first course of 900,000 units 
of penicillin. The relief of symptoms was soon followed by a severe relapse 
and despite the use of penicillin and sulfa therapy the patient e.xperienced a 
3 weeks’ period of excruciating pain and frequency. 

For the next 3 months the symptoms were almost static with intervals of 
relief from hematuria and strangiuy, but with frequency of no less than J hourly 
intervals. Dm-ing the first week in November acute bilateral epididymitis 
developed. 

On his admission to the London hlilitaiy Hospital on December 3, 1945, he 
appeared quite undernom'ished and pale with considerable loss of weight but 
not acutely ill. Cystoscopic e.xamination was performed the next day under 
pentothal anesthesia. A stricture, which barely permitted a 16 F. cystoscope, 
was detected in the perineal inethra. The bladder capacity was 1-J oimces and 
the bladder mucosa presented patchy areas of acute inflammation with numer¬ 
ous hemorrhagic areas about the floor and neck of the bladder. The ineteral 
orifices were swollen and would only admit a 4 F. bougie with difficulty. The 
orifices were dilated and catheters were passed which revealed clear urine but 
bilateral hydronephroses (fig. 2, A). 

December 11, 1945, 0.3 gm. Novarsenobenzol was given for 3 consecutive 
days with complete relief of hematuria and relief of frequency for 2 hour inter- 



264 


J. V. BERRY AND N. E. BERRY 


vals. After 6 injections the patient took his 2 weeks’ Christmas leave and 
returned with aggravation of symptoms and occasional hematuria. Cystoscopy 
was lepeated, and on this examination the flame-like hemorrhages had dis- 
appeaied. Over the same areas of the bladder, small blood cysts appeared 
which on pathological section proved to be hemangiomata. On February 1 
(one month later) the hemangiomata had disappeared, leaving numerous small 
bleeding ulcers vdth bright hemori-hagic margins. 

By the end of February 1946, the patient had received a total of 14 injections 
of Novarsenobenzol, with relief of his bladder symptoms but with some micro¬ 
scopic hematuria. On March 15, the bladder capacity had i cached 3 ounces. 



Fig. 2. Case 3. A, Dilated upper urinary tract. B, After treatment 


Theie were a few small ulcers about the trigone and ui-eteral orifices appeared 
quite normal; considerable dilatation of the upper tract however remained. 
Although this man has recovered from the acute bladder lesion, he has written 
ho me recently to state that his doctor is still giving him periodic dilatations of 
the bladder. The last intravenous m’ogram taken on June 12 showed the 
left renal pelvis normal in size and contour" but the right side still showed a 
mild degree of dilatation (fig. 2, B). 

ETIOLOGY 

The cause of the condition is unknoum. A filterable vkus has been suggested. 
It has also been thoueht to be due to focal infection Avith toxine in the urine 
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provoking the reaction or that it maybe due to a deep-seated coccal infection 
in the renal paienchj^ma. It seems to us significant that in all our cases there 
was antecedent uretlultis and, with one exception, this was non-specific. Ad¬ 
mittedly, we loiow little about the cause of non-specific urethritis but there is 
the possibility that it may be specific, the organism not yet being identified. 
The consistently negative smears and cultures in a condition nhich is obviottsly 
inflammatory can lead orrly to this conclirsion. 

DIAGNOSIS 

The differential diagnosis concerns the exclusion, first, of gonorrhoeal ute- 
tlrritis and prostatitis, and secondly, tirberculosis. The clinical picture and 
bladder appearances are luglily suggestive of renal tirberculosis. The sterile 



Fro. 3. Contracted bladder with dilated upper tract with a hole process reversed in 17 
days after institution of specific treatment. 

urine adds to the evidence. -V diagnosis of tuberculosis should not be made 
without proof of the presence of tubercle bacilli. One is ajrt to linger too long 
under the iiirprcstioii that these caso.s may be prostatit's, the prostate being 
exciuisitely tender and often presenting a boggy sensation. This is, however, 
due to the intense cystitis and when properly treated there is not usually any 
rc.-idual prostatic infection. Carcinoma of a diffusely infiltrating type might 
he a problem to differentiate, but should not bo diliicult. F.ainiiiarity with 
the syndrome makes the diagnosis obvious. The finding on x-ray of a con¬ 
tracted bladder with dilated ureters and renal pelves is very suggestive of this 
condition. Cliaractcristically this whole process can be reversed in a short 
period of time with specific treatment and we believe that such an observation 
is diagnostic of the disease (fig. 3). 
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PATHOLOGY 

Hess was one of the fii’st to contribute any pathological information on the 
lesion of acute hemorrhagic cystitis. The early lesion is hemorrhage with 
mild inflammation of the mucosal stroma. Later vascular channels form in 
the hemorrhagic areas and finally develop to form hemangiomata. In the 
■terminal stage the mucosa lining the hemangiomata breaks dovm due to throm- 
hosis, the result of inflammation and scarring, with the formation of punctate 
■ulcers which may appear necrotic but which usually present a hemorrhagic 
margin. Peters has compaa-ed these pathological changes in the bladder typical 
■of the clinical entity knonm as Hunner’s ulcer. 

Since no organisms could be demonstrated in the luine, sections of tissue 
from the bladder were macerated and spread on culture media with negative 
results. Smears of urethral and conjimctival discharges and joint effusions 
yielded negative findings. The blood picture was typically secondary hypo- 
-chi-omic anemia. The leucocyte response and sedimentation rate was noted 
to rise and fall in relation to the acuteness of the joint lesions. Apart from some 
■coincidental findings, the laboratory data were of little interest in the whole 
:series. 


TBEAT.MENT 

The treatment is simplified by correct and early diagnosis, though not all 
the patients tend to respond in the same way. Local treatment of many kinds 
Las been tried by intermittent and continuous bladder drainage but all were 
limited by the highly sensitive and intolerant bladders. Mandelic acid and 
sulfonamides were of little value. Penicillin has not been generally effective 
Lut seemed definitely of value in one of our cases. Neoarsphenamine in small 
•doses appeared to be more or less specific and improvement followed its use in 
b 11 om’ cases. 

General treatment in the nature of nutritious diets, adequate vitamin intake 
.and finally blood transfusions are indicated in the debilitated cases. 

Cook had stressed the importance of removing foci of infection, 

SUMMABY 

A series of 24 cases of acute exudative cystitis is presented, 3 in detail. A 
few cases were complicated by arthritis, conjunctivitis, iritis and dermatitis. 

The acute vesical syndrome is chai-acterized by a profuse abacterial pyuria 
B,nd gross hematmia. The end result of the inflammatory lesion is a contracted 
and ulcerated bladder -^vith terminal ureteritis and marked dilatation of the 
upper urinaiy tract. 

We believe that the condition is caused by an organism, possibly a sphochete 
.and has some relation to non-specific urethi’itis. 

Differential diagnosis concerns the exclusion of gonorrhoea, tuberculosis and 
malignancy. Familiarity with the symptoms and the urogi-aphic findings 
makes the diagnosis simple. 

Characteristically the whole picture can be reversed in a short period of time 
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■with specific treatment, the neoarsphenamines being usually employed. Map- 
harsen, in om* experience, is equally efficacious. 

Medical Arts Bldg., OiUiway Canada {J.V.B.) 

Kingston, Ontario, Canada (K.E.B.) 
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REITER^S SYNDROI\'IE; A REPORT OF TWO CASES WITH 
RESPONSE IN ONE TO LARGE DOSES OF MAPHARSEN 

ERNEST N. KHOURY 

In the last 2 years attention has been du'ected to the existence of Reiter’s- 
syndi’ome by the reports of Colby, Bauer and Engleman, Sargent, Lever and 
Crawford, and Rosenblum. The standard texts in urology fail to mention this 
syndrome and probably is the reason for the lack of general knowledge of this 
interesting disease. 


SYMPTOMATOLOGY 

Reiter's syndi'ome was fii'st described by Reiter in 1916. Since then 68- 
cases have been reported in the literature. Until rather recently most of these- 
reports have been in the European literature. 

Reiter’s syndi’cme has as a basic triad abacterial urethritis, conjunctivitis, 
and arthritis. This develops, as a rule, vdthin a few weeks and persistence of 
any or all of the manifestations has no definite time limit. In addition, ulcera¬ 
tion and keratitis of the skin and mucous membranes of the glans and mouth 
occur. 

The genito-ui’inai’y manifestations are not limited to the inethra, but go on 
to cause a diffuse and angry cystitis nTth marked pyuiaa and pollakuria. Ui'e- 
teropyelitis has also been reported. 

The conjunctmtis can be quite severe with photophobia, clouding of the 
cornea and even keratitis. 

The arthritis involves more than one joint and can cause severe crippling; 
over a protracted period of time with recrudescence and exacerbations. 

The sympt oms and signs of the cystitis and pyelitis show' a marked similarity 
to the abacteiial pyuria as described by Moore, and Ewarts and Hoffman. 
It w’^as this similarity in the clinical picture that prompted the author to use- 
hea'S'y doses of Mapharsen in one of the cases reported vith dramatic recovery, 
not only in the vnological manifestations, but also in the joint phenomena. 

ETIOLOGY 

In all of these manifestations there has been a consistent inability to grow on 
culture or demonstrate in any manner any organisms. Even scrapings of the- 
conjunctiva and biopsy of the synovial sheaths have been fruitless. Reiter 
reported a sphillum as an etiological agent but no one else has been able to- 
demonstrate the organism. At present the general belief is that it is one of 
the many vhus infections. 

Unfortunately, in the cases reported in this paper, facilities for viral studies- 
were not available and none of the recent authors have studied their cases to- 
demonstrate filterable vh’uses. Futm’e cases should be and undoubtedly MU 
receive the benefit of these studies. 
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PROGNOSIS AND CLINICAL COURSE 

No fatalities from the disease have been leported in the .Vniencan literature 
All of the cases reported in the leeent liteiature, hoiieiei, liaie had a pio- 
tracted course, ivith latliei sevcie optical, joint, epithelial and genito-unnary 
involvement That this is not the lule in all cases is appjieiit in this papei 
In fact, because of the rate rccogmtion of this sjndiome, it might nell be that 
it occuis moie commonly m raildei foims iiliich are completely missed or mis¬ 
diagnosed 

CASE REPORTS 

Case 1 J J , a 40 yeat old iihite man, was seen in the office iwth a lu-ethral 
discharge of 1 iieek’s dmation This iias associated with biiiiiiiig on uiiiiation 
but no other symptoms The dischaige was at first mucoid and latci became 
grossly puiulent The patient denied any sc\ual contact othei than iiitli his 
ivife who showed no signs of disease He hid taken 90 gi of sulfathiazole 
daily foi 1 week inthout abatement of thedisehaige Ileni.iiiidei of the histoiy 
was not significant 

E\ammation levealed a purulent and abundant uictliial dischaige Tin 
testes and sciotum wcie iioimal The prostate w.is not boggy oi tender and 
had a iioimal configuiation The penis appealed noiinal e\ccpt for Die dis¬ 
chaige, which was purulent and abundant The uiethial meatus was small, 
measuring only 14 F 

The 2 glass test showed a cloudy fiist glass with some shieds iii the second 
glass 

A giam stain of the dischaige did not reveal any organisms, and wot piepara- 
tions failed lopeatcdly to demonstiate any Trichomonas v'agiiiahs 

A diagnosis of nonsrecific uiothiitis was made, and a meatotomy done to 
improve drainage No othci treatment was earned out and tlio discharge 
gradually cleared up in 10 dajs One week after the clearing of the iirethntis 
and 17 days after the onset of the urethritis the patient had pain on motion of 
tlie left elboiv joint There was no swelling oi icdness of the joint At the 
same time a mild conjunctivitis developed in the light eje. Both of these 
cleared up m 1 week on nonspecific therapy 

Theie were no recurrences of these manifestations and the patient has been 
observed foi 2 years m ccimection watli Ins duties os a phjsiotheiapist 

Case 2 G C , a 23 jear old office workci, was fiist seen February 27, 1910 
with a chief complaint of piofiisc urethral discharge of 3 weeks' duration IIis 
family phisician had given him a 2 weeks’ course of sulfathiazole in doscs of 
GO gr per day without r-spoiise Siiicais t.ikcii at the onset of the discli.irge 
were negative for gonococci and lepcatcd smears showed only pus cells with 
no evidence of organisms There was a leliablc history of no se\ual contact 
other than with Ills wife who showed no evidence of disc.ise 

The geneial e\anuiution was noimal The penis appealed normal except 
for a jirofusc purulent discharge Smears of this discharge, both by me and a 
laboratory, showed only niiiiierous pua cells The scrotum and contents were 
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normal. The prostate was boggy and slightly tender. The 2 glass test was 
cloudy in both glasses. 

A diagnosis of nonspecific urethritis was made and treatment with massage- 
and sounds begun with little if any improvement. On March 22, 1946, the 
bladder was filled with a solution of potassium permanganate 1/10,000 and 
the prostate massaged. Follondng this, the patient had marked frequency,, 
hematuria, and cloudy mine loaded vith pus cells. The m-ethral discharge^ 
remained the same. On March 30, 1946, in addition to the urethritis and 
cystitis, bilateral conjunctivitis without photophobia and a swollen and reddened 
left ankle joint developed. A diagnosis of Eeiter’s disease was made at this- 
time and the patient was hospitalized. 

Thi-ee urine cultoes of the grossly purulent urine on 3 separate days revealed 
no gi’ovdh at any time. A cultm-e of the mine for tubercle bacilli was negative 
after 2 months. Two chocolate agar cultiures of the urethral discharge pro¬ 
duced no gi-ovdh. Chocolate agar cultures of the prostatie secretions on 2 
separate days showed no growth. 

The urine was persistently alkaline and showed erythi-ocytes and pus cells 
with 2 plus albumin. 

Urea nitrogen of the blood was 17.2 mgm. per cent. 

Erythi-ocytes were 4.99 million; hemoglobin 15.3 gm.; leukocytes 15,900; 
polynuclear cells 81 per cent; lymphocytes 7 per cent; monocytes 9 per cent; 
basophils 3 per cent. The erythrocyte sedimentation rate was 32 mm. per 
horn’. The blood Wassermann was negative. 

An intravenous urogram was normal. An x-ray of the left ankle joint oa 
admission showed no changes in the joint configuration. The electrocardiogram 
was normal. 


PROGRESS 

The joint was placed at rest without splinting, and the redness and swelling; 
disappeared in 3 days. Slight pain on motion continued, however. The 
conjunctivitis was never severe and was limited to slight redness of the con¬ 
junctiva and sticking together of the lids upon awakening. This cleared up- 
vfithout treatment. 

The urethral discharge stopped in 1 week. The marked frequency every 
half-hour day and night with hematuria persisted and had not cleared up on, 
discharge 9 days later, April 9,1946. 

Cystoscopy showed a diffuse cystitis -with marked edema. The trigone and 
ureteral orifices were obscured by edema. 

From April 9 until May 24, the patient was seen at weekly intervals and the 
urinary s 3 rmptoins persisted -without abatement. The patient found it difficult 
to sleep and could not work because the knee and ankle joints were stiff and 
painful on motion. There was no recun-ence of the lu-ethritis or conjunctivitis. 

On May 24,1946, almost 3 months after the patient was fust seen by me, and 
4 months after the onset of urethritis, I decided to start Mapharsen. It was 
given in 2 weekly injections for 3 weeks, then 1 weekly injection for 4 weeks. 
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The dose was 06 gra per intravenous injection The response to this therapy 
was dramatic Three daj’-s aftei the fiist injection the stiffness in the joints 
disappeared The urine remained cloudy but the noctuiia dmunished to 1 
times instead of houily The day frequency dirmnished to every 2 hours 
One week after the fust injection noctuiia was twnce and diuiia eveiy 2 hours, 
the mine was less cloudy At the end of the second week the nocturia had 
disappeared completely and the patient was voiding only 3 oi -i times during 
the day The lu-ine elemed steadily until on July 1, 1946 the urine showed no 
pus cells on micioscopic CMmiiialion and was grossly deal Thiee months 
after discontinuance of treatment, the uiinc was still clear and the jiatient 
presented no symptoms 


COMMEAT 

As IS noted, the fiist case, while not conclusively’ pi oven by nogitive labora- 
toiy work, showed the typical tind and was benign The second case was 
more completely investigated ind may be classed as modeiately severe How¬ 
ever, it did cause piotiaoted di->ibility' The large doses of Mapliarsen c lused 
such a lapid and diamatie lesponse that the possibility of a coincidental spon¬ 
taneous legression cannot be ritionally entertained Futiiie cases should hove 
a tiial at this form of tlieiapy Xo attempt is made to explain the ph iimico- 
dynamio action in thi« ca'-o 


SOMM VRY 

Two cases of Reitei’s disease are added to the 68 pievioiisly collected cases 

It IS stiessed that possibly nuny rchtucly mild cases of this sjndiome aie 
missed 

A dramatic uspoiisc to laige doses of Jlaiihaiscn intraxenously is noteil m 
1 case Piexious use of iisciiicals by otlici workcis was wathout response 
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SUBACUTE MONOCYTIC LEUICEMIA PEESENTING SYMPTOMS OE 
PROSTATISM: A CASE REPORT 

E. N. LUBIN, THEODORE R. FETTER and LOWELL A. ERF 

From the Department of Urology and the Charlotte Drake Cardeza Foundation of the 
Jefferson Medical College Hospital, Philadelphia, Pa. 

The purpose of this paper is to present the second lcno\vn case of naonocytic 
leukemia in which the presenting symptoms were those of urinary obstruction 
due to prostatic enlargement. 

Monocytic leukemia is no longer a remarkably uncommon condition. Since 
Schilling first described tins condition as a disease entity in 1913, almost 200 
cases have been reported in the literature. There has been much controversy 
as to whether monocytic leukemia is an atypical type of the more common 
lymphatic and myelogenous forms. However, Evans in 1942 polled 46 hematolo¬ 
gists and the consensus of opinion was that monocytic leukemia is a distinct 
clinical entity. 

The pathologic lesions of monocytic leukemia are extremely Mdespread and 
eventually nearly all the organs of the body may be invaded by the type cell. 
Dodge, Black and Mugrage in their case report state that “microscopic findings 
were not remarkable except for the almost monotonous infiltration by monocytes 
of every tissue examined.” The organs of the genito-urinary system are there¬ 
fore similarly involved in this disease process. However, it is unusual for the 
clinical manifestations to fh'st appear AAithin the genito-urinary tract. The 
usual initial clinical manifestations of the disease being anemia, fatigue, ulcerative 
gingivitis, when teeth are present, and in many cases cutaneous manifestations. 
A perusal of the literature reveals only 1 case of monocjdic leukemia in which 
the presenting symptoms were those of prostatic obstruction. This case was re¬ 
ported by Flaherty, Cope and Shecket in 1940. There have been no subsequent 
reports of this nature. 


CASE report 

Case No. HH-11009 D. G., a 56 year old white farmer, was admitted to the 
private urological service of one of us (T.R.F.) in the Jefferson Medical College 
Hospital on March 18, 1946. The chief complaint was marked frequency of mi- 
nation of several years’ duration. 

The family history was negative. The past medical history revealed no 
confining illnesses other than an appendectomy in 1920. Systemic review 
revealed that the patient had been having dyspnea on exertion for 6 months. 
Concomitant with this, he had noticed post-cibum nausea and moderate soreness 
of his mouth and gums, but no bleeding from the latter. There had been no 
precordial pain nor dependent edema and the remainder of the review was 
essentially noncontributory. 

The present illness began, approximately, in 1935 when the patient first 
noticed nocturia and diurnal frequency. This gradually progressed until 
during the past few years he had had nocturia 2 to 3 times, diurnal frequency 
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every 2 horns, definite diminution in the size and force of the urinary stream, 
and several episodes of complete urinary letention Duiiiig the 6 months prior 
to admission, the episodes of letention had become so frequent that the patient 
carried a cathetei for self catheterization The patient had received ti eatment 
in the fonn of occasional bladdei irrigations and piostatic massages 

Physical examination levealed a nell developed slightly obese nliite man 
The skin was cleai The buccal mucosa was normal The gingivae were slightly 
injected, swollen, soft and bled readil 3 ', however, theie weie no ulceiatioiis of the 
mucosa There was no ceivical, axillaij' or iiiguinal lymphadenopathj llie 
lungs weie resonant to peicussion and the chest expanded ficelj and eijually 
bilaterally, however theie weie a few ciepitanfc rales in both lung bases. 'Ihe 
heait sounds weie regular and of good quahty with no murmurs The area of 
cardiac dulhiess was model ately inci eased to the left The liver was not palpable 
and theie was no increase in hepatic dullness 'llie spleen was not palpable 
The lemamder of the abdomen was likewise negative with no palpable organs 
noi masses The exteinal genitalia weie normal except foi modeiate swelling 
and tenderness of the light epididymis The extrenuties were noimal and the 
reflexes weie acbve and equal bilaterally Rectal examination lovealed a 
normal anal sphinctei The pi estate was greatly enlaiged, sj mmcti nal, 
abnormally tondei and of normal consistence except for numerous discrete .ueas 
of softness The fulness of the pi estate w as pai ticnlai ly noted .dong the supenoi 
bordeis Theie was marked induiation of both .impullao and seminal vesicles 
On admission, the tempeiaturo was 100°F, pulse 91, icspirations 22, and the 
blood pressure 14G/90 

The laboiatoiy findings on aihiussion were- Uiinalysis acid, specific giavity 
1015, albumin 4 plus, sugai negative, many leucocytes and crytlnocytcs, no 
casts Hemoglobin GS per cent, eiythiocytes 3 7 million and leucocytes 10,950 
A repeat blood count, 12 days after admission, icvcaled: hemoglobin 52 pel cent, 
erythrocytes 2 0 million and leucocytes 19,200 with a diffcrentiil count of 31 
per cent segmented neutroplides, 10 per cent non segmented neutrophilcs, 
18 pci cent lymphocytes, 25 per cent monocytes, 0 pei cent promonocytes, 
7 per cent myeloblasts and a moderate nunibci of miciocytcs and maciocytcs 
The prothrombin time was 82 per cent of av'erage normal The W.assermann and 
Kalm tests w ere negative The blood urea mtrogcii w as 15 0 mg poi cent. 
Fasting blood sugar was 91 mg per cent 

.\ii eleotrocardiogiam levealed low voltage of the T-waves in all leads and was 
interpreted as mdicatvv e of some degree of myocarihal impairment 

A plain roentgenogr.vm of the abdomen revealed no masses or abnormal 
calcifications 

A cliolecystogrmn revealed no evidence of opaque stones nor evidence of a 
gallbladder slnadow and was interpreted as presumptive evidence of impaired 
function 

Upon admission, the patient was placed on retention catheter diainage Xo 
residual urine was present Nine dajs after admission, an attemjit to perform a 
cystoscopic exanuiiation was unsuccessful because of marked elongation of the 
prostatic urethra 
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In view of the persistence of fever around 100°F. and the-right epididymitis, 
the patient was given 3 gm. sulfadiazine daily for 7 days with no improvement. 
At this point, the persistent elevation of temperature and ,the abnormal blood 
picture prompted hematological consultation which resulted in a diagnosis of 
subacute monocytic leukemia. A complete report of the hematologic findings 
is presented in a subsequent paragi-aph. 

Upon establishment of the diagnosis, the patient was given three 500 cc 
transfusions of citrated blood at 3 day intervals, large doses of brewer’s yeast 
and penicillin 100,000 units daily. 

On the twenty-thu'd day after admission, the patient’s condition was deemed 
satisfactory for a surgical procedm-e. Under spinal anesthesia, an attempt 
was made at transurethral electro-resection of the prostate. The surgeon was 
unable to introduce the resectoscope into the bladder because of the marked 
elongation of the prostatic urethra and the presence of a massive median lobe. 
Several cuts were made to secure material for histologic e.xamination and for 
smears to stain with Wright’s stain. Bleeding was profuse. A suprapubic 
cystostomy was then performed and the bleeding controlled by packing the 
prostatic urethra. A 34 P. Pezzer catheter was placed in the bladder for di-ainage 
and 2 Penrose di-ains were placed in the prevesical space. The patient received 
1000 cc citrated blood during the operative procedure. 

The patient’s early postoperative coui-se was stormy due to a septic febrile 
course in which the temperature spiked to 102°F. daily and to refractory ileus. 
However, the cystostomy wound healed by primary intention and the patient was 
able to be out of bed by the tenth postoperative day. He received 500 cc 
citrated blood during his convalescence. The patient became very depressed 
and “homesick” so that despite a constant fever of 100°F. and generalized 
debility, it was deemed advisable to permit him to return home. On the day of 
discharge he had right flank pain and tenderness and it was believed that he was 
having an episode of pyelonephritis. The patient was discharged on the seven¬ 
teenth postoperative day after a hospital stay of 41 days. 

Subsequent conununications from the patient’s family informed us that his 
condition deteriorated rapidly, and he died on May 21, 1945. 

It is impossible to state definitely the duration of the disease in this case; 
however by calculating from the time of exacerbation of his luinary difficulties 
with the concomitant gingivitis, the duration would appear to be approximately 
nine months. According to the chronological classification of monocytic leu¬ 
kemia, this case Avould be of the subacute variety. 

Histologic examination of tissue removed by transurethral electro-resection 
revealed moderate hyperplasia of the prostatic epithelium Avith marked edema 
of the stroma and marked round-cell infiltration of the tissue. The exact 
nature of the round-cells could not be determined from the sections. This 
difficulty in determining the nature of the infiltrating cells in fixed tissue prepa¬ 
ration has been emphasized by Berghausen and Dodge, Black and Mugrage and 
others (fig. 1). 

This case can be presented best from a hematological standpoint by discussing 
briefly table 1 and figure 2. Table 1 lists the peripheral blood findings. 
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Fiq. I. Section of prostate, shomng diffuse infiltration 


Table 1. Peripheral blood counts taken during April 1945 


1 

1 APSIL 

3rd 1 

! 1 

I uu. 1 

[ 20111 

Hemoglobin (%*Klett) ' 

55 1 

5i 



Red blood cells (in millions) 

2.T 1 

2.5 1 



White blood colls (in thousands) , 

24 

IS 



Platelets (in thousands) 

S6 ! 



1 

Differential (in %) ' 


1 



Folymorpfaonucleara 

25 

'1 1 

15 

20 

Myelocytes 

2 

7 ! 

7 

4 

Eosinophiles I 

1 

1 



Lymphocytes ^ 

12 

18 1 

9 

20 

hlonocytes i 

14 1 

U j 

20 

S 

Immature hlonocytcs 

46 1 

47 * 

49 

40 



phonuclcar, C. 2, Sternal marrow: Fortioa of 
mitosis, if; immature monocyte, C; oormobiast 
OVright’s slain): Immature monocyte,-!. 


Fig. 2. 1, Peripheral blood; Immature monocyte, -1; mature monocyte, 5* polymor 
C. 2 . Sternal marrow; Portion of megakaryocyte, A; nionocytoid cell ii 
Jro monocyte. C; norraobiast. D. 3, Smear of fragment of prostate 
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There existed anemia, thrombocytopenia and leucocytosis with about 50 per cent 
of the white cells being of the atypical immature variety of monocytes (fig. 
2, 1). Sternal marrow ’was aspirated by the aid of a short 20 gauge styletted 
needle. Figure 2, 2 illustrates the type of cell s^en in the marrow, which was 
decidedly hyperplastic. Many of the immature monocytoid cells were in 
naitosis. (Two can be observed in figure 2, 2.) Approximately 75 per cent of 
all of the bone marrow cells were immature monocytes. They appeared to grow 
in sheets. Figure 2, S is a photomicrogi-aph of a smear of a fragment of prostate 
removed by transiu'ethi’al electro-resection. These fragments were exposed to 
distilled water as they were cut and so them staining characteristics have been 
distorted. However, the average hematologist could easily recognize that the 
majority of the cells were atypical of immature monocytes. They are more easily 
recognized in such smears (figure 2, 2) than in histologic sections (figure 1). 


SUMMARY 

Another case of monocytic leukemia is presented; the second known case in 
which the presenting symptoms were those of prostatic urinary obstruction. 
The repeated episodes of complete urinary retention can be explained on the 
basis of recurrent exacerbations of edema of the prostate secondary to the leu¬ 
kemic infiltration. Alleviation of the obstructive symptoms by cystostomy, 
if transureteral electro-resection is impractical, is indicated in such cases. 
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HEMATURIA IN WORKiMEN IN INILINE DYE INDUSTRY DUE 
TO 5 CHLORO ORTHO TOLUIDINE SIX CASE REPORTS' 

JAMES S LYONS 

The amline dye indubtry, of lecent yein., lia& gieatly evpanded in Amenca. 
and medical interest in physical conditions occui i mg in workmen in this industrj, 
as a lesult of the handhng of chemicals, has coirespondingly increased. 

Dm mg the past 25 years I have had occasion to e\amme a iimiibei of aiiihne 
d3e iioikeis Tor the most pait, these men piesentcd sjmptoms of increased 
uimaiy fiequeiicy oi heniatuiia and vvcie evammed foi possible malignant dis¬ 
ease of the bladdei In association mth these conditions, a history of long con¬ 
tinued contact with the causative clicnucal agent was usually obtained 

In May 1911 I fust eneounteied a new condition piesentcd by workmen in 
this industiy 'Ihis condition was chaiactciizcd by hematuna and leaiilted from, 
a single contact witli a specihc chemical Such an occurience w as m direct con¬ 
trast with my evpeiience and a levnew of the tnienean liteiatin-e failed to dis¬ 
close any leference to this acute type of poisoning The only aiticlo refeiiing 
to this type of poisoiung emanated fiom England Also, upon investigation, I 
found that these cases weio not isolated happenings but lesulted from the han¬ 
dling of this chemical m a definite process used in manufactuie 

Therefoie, I beheved it advisible to leport this senes of cases illustrative of 
immediate damage to the uim.iry bladdei dependent on a single contact with a 
specific chenucal 

The particulai chemical is 5 chloro oitho toluidme Ihis substance may bo 
regarded as a deiivativo of oitho toluidme or para chlor.aiiihne Due to differ¬ 
ences in foreign and Vmcricaii terminology and to avoid possible confusion .is tO’ 
the subst ince under consideration, it may also be designated as 2 amido 5 chloi - 
toluol 

At the dye plant the chemical is leceivcd as i lij di oehlonde salt For com¬ 
mercial use, this salt must be put thiough ccitam piocesses The first procc^Sr 
in use in 1941, consisted of gnnding, mixing and diluting The end product was- 
the unchanged dry lijdiocliloiide salt In the present process, the hydrochlo- 
nde salt IS received as a w et paste '1 his is eoiivci ted into a diazo salt and in tins- 
procc‘^s the 5 chloro ortho toluidiiio lo-cs its ideiititj 

Commticially 5 cliloio ortho toluidme, m the form of its hjdrochlonde salt, 
IS used as an mttimtdiate for azo dje stuffs Yaiii-s or woitn cotton goods no 
inipicgnated with this chenucal Hic chcmicil of lEclf is a white powdci and 
with the .uldition of other elieniic ils, colors are produced 'I he formation of the 
color takes place bj leiction within the fiber of the material V fist color is- 
thus produced 

Ill carrjmg out these proee-se-, workn cii con e in cont let with the chemical 
Hie danger of poi--onmg is recognized in the iiidintry and workmen are provided 

'Read at annual meeting, Western New \ark and Ontario Urological Society Cciitrat 
Section of the \nierican Urological Vssociation, Alexandria llaj, X \ , Scnteniber 14 
inifi * ^ 
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protection b}"" the use of respirators, coveiall clothing and gloves. Two portals 
of entry into the body are possible, by inhalation or absorption through the skin. 
However, by accident or carelessness instances of poisoning do occur. 

My first experience with poisoning by this chemical occurred on May 20,1941. 
Two workmen were admitted on my service at St. Peter’s Hospital. Both had 
been employed in handling 5 chloro-ortho-toluidine and had become ill at the 
same time. I will give these two cases in detail as they present the typical pic¬ 
ture of poisoning by this chemical. 

CASE REPORIS 

Case 1. E. G., a man aged 25, the day previously had been employed shoveling 
the dry chemical into barrels. In the afternoon he noticed that his finger nails 
had turned slightly blue in color. Later he had severe pain on voiding and that 
evening passed blood in the urine. He had to void frequently during the night 
and each time the urine was bloody. The following morning he had to void 
every few-’ minutes and blood w''as still present in the urine. The patient Avas 
questioned as to manner of contact with the chemical. He stated that at times 
the respirator became uncomfortable and he removed or lifted it aw^ay from his 
face. Also, that as a barrel filled, he grasped the edges of the barrel and shook 
or rocked it. He Avas Avearing heavy canvas gloves but felt that the chemical 
dust AAmrked through his gloves or that dust came in contact Avith his hands, when 
gloA’’es were removed. 

General physical examination Avas negative except for marked tenderness just 
above the pubis. 

Laboratory findings: red blood cells 5,240,000; AA'hite blood cells 9,000; hemo¬ 
globin 85 per cent; polymorphonuclears 80 per cent; lymphocytes 18 per cent: 
eosinophiles 2 per cent. Blood chemistry: nonprotein nitrogen 36 mg., urea 18 
mg. The Wassermann test AA^as negative. The urine AA^as grossly bloody, reac¬ 
tion Avas acid. Microscopically the mine shoAA^ed many red blood cells and 
masses of epithelial cells. Stained smears of urinary sediment Avere examined 
but no organisms AA^ere found. Urine cultures AA^ere sterile. 

Case 2. D. C., a man aged 26, the previous day had been employed filling 
baiTels Avith the diy chemical. During the afternoon he had severe pain on void¬ 
ing and later he noticed a blue color of lips and finger nails. That evening he 
had marked frequency in urination and the urine looked dark in color. Through¬ 
out the night he had continued frequency in ui'ination and urine became bloody. 
In the morning he had to void every 10 minutes and noticed that urine AA'as red 
and that pain on voiding Avas severe. This man Avas Avorking Avith patient re¬ 
ported as case 1 and Avorking conditions AA'ere the same. 

No abnormalities Avere found on physical examination and the only positive 
finding Avas marked tenderness just above pubis. 

Laboratory findings: Red blood cells 4,840,000; Avhite blood cells 8,400; hemo¬ 
globin 86 per cent; polymorphonuclears 65 per cent; lymphocytes 34 per cent; 
eosinophiles 1 per cent. Blood chemistry: nonprotein nitrogen 35 mg., urea 16 
mg. The Wassermann test Avas negative. The urine Avas grossly bloody, spe- 
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cific gravity 1020 and leaction was acid Slicioscopically there weie many red 
blood cells and masses of epithelial cells No orgamsms were found in stained 
smears of urinai y sediment and urine cultuics weie sterile 

DISCUSSION 

These 2 cases may be considered jointly,as they followed the same clinical 
com op Tempeiatuie, pulse and lespiiation lemained noimal throughout In 
case 2 there was one \omiting attack on the second day but otherwise nausea 
and vomiting did not occur Dining the (list 2 d lys theie was moderate abdom¬ 
inal distention, which was leheied by enemas The first 3 days the patients 
were kept on a hqmd diet Twenty foui lioui fluid intake aveiaged between 
3000 and 4000 cc The urinaiy output aieiaged between 1,500 and 3000 cc 
Blood counts weie taken daily and blood nonpiotein mtiogen and uiea were 
checked daily At no time duiiiig the coiiisc of illnc'S did blood changes or 
evidence of lenal insufficiency become manifest Pam on voiding wa* intense 
foi the fust 2 days llorphiue gi i u.u, given as iiecessaiy fllie urine was 
grossly bloody for 3 days On the fourth day the mine had tkiied but 
microscopically showed led blood cell', 25 to 50 pii high powei field Urinary 
fiequenoy was leduced to houily mteivals Vfter 5 days the condition had 
gieatly improved and oystoscopic evamination seemed feisible 

On cystoscopy the bladdei piesented a most icmaikable picture So typical 
weie the changes m the bladder, duo to the action of 5 chloio ortho-toluidiiie, 
that a description of the oystoscopic appearance of the bladder, obsei v ed in the'o 
first 2 ClIscs, would be identical with the pictnio piesented by all subsequent 
cases e\amined 

The eiitiie bladdei w as involv cd and appeared as though the inuco'a had been 
blushed ovei wath an clectiocoagiilating cuiient, with sub'Cipieiit inflammatory 
leactioii The mucosa was laised in thickened, iigid folds, that were roughly 
paiallel to each other and evteiided backward fiom the vesical orifice Ihe 
folds could not be flattened out by filhng tliebi idder 'Ihc siirfai e of the mucosa 
was grayash in color and had the ippcaiancc of a sloughing or exfoliating mcm- 
biaiie Undeilyang this grayash membrane and in the depths of the folds the 
mucosa was dark pmphsh led m color and theie were numerous hcmorihagic 
ulcerations The tiigone and uieteral oiificcs could not be distiuguished 
X-ray' of the urinary' tract show ed the kidney s to be normal in size and po'ition 
T hei e w ere no calculi Diodrast, 20 cc w as injected iiitrav enoiisly 'I liere w as 
prompt cNcrction and good concentration of Diodr.ist by cithei kidney Cnly ccs, 
lenal pelves and motel's appealed normal 

The clinical course, fiom this point, was uneventful and both patients weie 
discharged on fifteenth hospital day, with comjilcte relief of sy mptoms Urinaly¬ 
sis on discharge showed 10 to 20 red blood cells per high powei field The 
patients were kept under observation and by the twenty-second day following 
onset of symptoms, blood cells had disapjwared from the unne 
Cystoscopy W. 1 S repeated at this tunc Incase 1 the bladder appeared normal 
In c,ise 2, the bladder apjieared normal except for small hemorrhagic appearing 
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areas just lateral to either ureteral orifice. Complete urologic investigation Avas 
carried out and in each case kidneys, ureters and bladder were found to be normal. 
At the end of 3 months, cystoscopic examination Avas repeated. In both in¬ 
stances a normal urinary tract Avas demonstrated and the possibility of remote 
effects from this type of poisoning, AA^as eliminated. 

The next 4 cases of poisoning by this chemical occurred as folIoAvs: Tavo ia 
May 1942; 1 in June 1943 and 1 in October 1944. These Avorkmen AA'^ere engaged 
in handling the Avet hydrochloride paste in a ncAv process. 

They Avere required to Avear complete protective clothing including rubber 
gloves but nevertheless contact Avith the chemical did occur. In each case a 
history Avas obtained of a small amount of the chemical coming in contact Avith 
the skin of forearms or hands. In 2 cases, only 2 or 3 drops of the chemical 
splashed onto the skin of the forearm. 

In each instance dysmia developed AA'ithin a feAV hours and blood appeared in 
the urine Avithin 4 to 12 hours. Intense pain on urination Avas the chief com¬ 
plaint. In these 4 cases the urine AA'as grossly bloody for an average of 5 days. 

Each case pursued the same clinical com-se as detailed in cases 1 and 2. At 
no time Avas there any evidence of blood changes or renal insufficiency. 

FolloAAdng subsidence of acute symptoms on fifth or sixth day cystoscopic ex¬ 
amination Avas done. The bladder in all cases shoAA^ed the same e.xfoliation of 
the mucosa AAith intense inflammatory reaction, as preAfiously described. Intra¬ 
venous urography demonstrated good renal function and normal catyces, pelves 
and ureters. In these 4 cases blood cells had disappeared from the urine by 
the end of the third AA’eek. At this time cystoscopic examination shoAved restora¬ 
tion of the bladder mucosa to normal. Patients continued in good condition 
and re-examination 3 months foUoAAnng the acute poisoning, demonstrated, in 
each instance, a normal urinary tract. 

FolloAving this experience a search of the literature aa'os made. As pre\dously 
stated no report of this condition Avas found in the American literature. The 
only article found Avas by Cun'ie of England. In this article, published in 1933,. 
11 cases of hematuria, folloAAung contact Avith 5 chloro-ortho-toluidine, are re¬ 
ported. The subject is considered entirely from the industrial standpoint. 
No urologic investigation Avas done but from the masses of bladder epithelium 
present in the urine, Currie assumes that the bladder is chiefly involved in this 
type of poisoning. Currie states that their first experience AAnth cases of this 
type occurred in 1930. At this time the poisonous nature of the chemical Avas 
unknoAAm. Inquiry through the International Labour Office, Geneva, elicited 
the fact that some trouble had been experienced in continental factories in han¬ 
dling this substance. Further reports of continental experience are unobtainable 
at present. 


SUMMARY 

5-chloro-ortho-toluidine is a toxic substance that readily enters the body by 
inhalation or skin absorption. It is of interest to note that 4- and 6-chloro- 
ortho-toluidine have been handled in considerable quantities in the aniline dye 
industry, AAdthout toxic effect. 
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In this series of cases skin absorption appeared to be the important avenue of 
entrance into the body. 

The specific to.vic action is on the urinary bladder. Symptoms of bladder in¬ 
volvement appear ivithin a few hours following absorption of the chemical. 
Acute poisoning is evidenced by severe pain on urination, marked frequency in 
urination and hematuria. Cystoscopy reveals an acute hemorrhagic cystitis 
with e.xfoliation of the superficial layeis of the mucosa. 

Recovery is complete within 3 weeks. Urologic e.vamination at end of 3 
months showed a normal urinary tract and proved that there are no remote 
effects from this type of poisoning. 

5-chloro-ortho-toluidine poisoning presents an instance of immediate damage 
to the urinary bladder dependent on a single contact with the chemical. 

Si.Y cases of poisoning by 5 cMoro-ortho-toluidine are reported, with description 
of the clinical com-se and cystoscopic findings. 

Quail St., Albany, N. Y. 
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GLANDULAE. METAPLASTIC MALIGNANCY IN THE 
UEINARY TRACT 

EEPORT OF 4 GASES 

W. E. KITTREDGE, JOHN C. HENTHORNE AND AIARK WHITEHEAD 

From thr Departments of Pathology and Surgery, Tulane University School of Medicine 
and the Departinents of Urology and Pathology, Ochsner Clinic, New Orleans, La. 

Tumors in the urinary tract which contain glandular elements are not com¬ 
monly seen but when they do occur, they present certain practical and theo¬ 
retical problems: 1) whether the glandular elements represent metaplasia of 
transitional epithelium to glandular epithelium, 2) whether the lesion is primary 
in the urinary tract or metastatic from the intestine or other glandular organs 
and 3) finally, whether the tumor arises from known glandular elements at the 
attachment of the urachus or around the vesical neck. 

Transformation of the urinary epithelium from transitional to glandular 
type is kno^vn to occur in exstrophy of the bladder and is said to take place in 
cystitis cystica. Metaplasia of this t3^e in tumors was described by Stoerck 
as early as 1899, and in 1907, Stoerck and Zuckerkandl called attention to the 
similarity between the glandular tissue of tumors of the bladder and the mucosa 
of the large intestine. 

In a recent review of the literature Foot gives an excellent discussion on 
metaplasia of urinary tract epithelium and reports 3 cases; the metaplasia 
occurred in the epithelium of the renal pelvis in 1 case and in the epithelium 
of the bladder in the other 2 cases. In one of the latter cases a malignant 
tumor was foimd (adenocarcinoma). The latest report of a case of this type 
is by Ackerman. His case was a 66 year old man with a history of renal calculi 
for about 14 years treated by nephrectomy. The kidney proved to have a 
glandular type metaplasia of the pelvic epithelium from which developed a 
mucinous carcinoma at the site of nephrectomy 6 years later. It is interestmg 
to note that of these cases of renal epithelial metaplasia 2 followed calculus 
disease; this suggests that chronic irritation or other alterations in the environ¬ 
ment of cells of the epithelium of the urinary tract may contribute to the de¬ 
velopment of secretory epithelium. 

Emmett and McDonald recorded the clinical and pathologic findings in & 
cases of benign proliferation of glands of the urinary bladder. They differen¬ 
tiated them into the subtrigonal type and into those which they chose to call 
intestinal type glands. Five of the 9 cases were of the latter type. 

Patch and Rhea described a case of a 67 year old woman, who at cystoscopic 
examination was found to have a sessile tumor of the bladder at the upper 
extremity of its base. Suprapubic exploration revealed a tumor extending 
thi’ough the peritoneum and confluent with a mass in the tip of the appendix. 
The uterus was involved or adherent to the mass. The tumor in the bladder 
was fulgurated and the bladder drained with a peimanent suprapubic catheter. 
The pathologic report was “mucus secreting adenocarcinoma of the bladder. 
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These authors likewise believe that chronic irritation may cause the mucous 
membrane of the urinary bladder to undergo metaplastic changes. They also 
discussed the relationship between cystitis glandularis and mucous secreting 
adenocarcinoma and between leukoplakia and squamous cell carcinoma. Stirling 
and Ash have similar views of these proliferative changes. 

The ability of urinary tract epithelium to adapt itself to foreign or abnormal 
environment by the formation of glands is best e.xemplified in the condition of 
exstrophy of the bladder. Friedman and Ash and others have pointed out 
that since the rectum and bladder have a common embryologic origin from the 
cloaca, it is not surprising that the urinary tract contains rests of glandular 
elements or that it may transform itself into glandular epithelium. Adeno¬ 
carcinomas of the fundus of the bladder may be derived from the urachus, but 
a number of the cases of adenocarcinoma of the urinary tract, including those 
reported by Foot, have occurred in locations at a considerable distance from the 
attachment of the urachus and other concepts are necessary to explain the 
development of these glandular elements in many instances. It is apparent 
that chronic irritation or other alterations of the environment of the epithelial 
cells and the fact that urinary tract epithelium has an embiyologic origin in 
common rvith the rectum are significant. 

The question of metaplasia of transitional epithelium is interesting from a 
theoretical point of view, but from a practical standpoint it is somewhat more 
important in each individual case of glandular carcinoma of the urinary tract 
to determine if the tumor is truly primary in that location. It is not possible 
to establish from morphologic structure atone where an adenocarcinoma may 
originate, and Ewing has pointed out that it is often difficult and at timesi m- 
possible to determine whether an adenocarcinoma is primary or secondary in 
the bladder. It seems not unlikely that some of the cases of adenocarcinoma 
reported in the literature as primary tumors of the urinary tract may in fact 
be metastatic in this location. 

CASE REPORTS 

The follo\ving cases arc concerned mth tumors of the urinaiy tract which 
were adenocarcinomas or contained glandular elements. 

Case 1. R. E. G., a G4 year old white man, complaining of hematuria, diffi¬ 
culty in urination and nocturia of about 1 year’s duration, was seen on March 
15, 1943. About 8 months previously, he had begun to have intermittent 
attacks of total hematuria with the passage of clots. He had had a scries of 
prostatic massages and bladder irrigations but no other treatment. For the 
past few weeks before admission, he had been having mild suprapubic pain and 
burning on urination. He had not lost any weight and e.xcept for the uri¬ 
nary complaints felt fairly well. 

Cystoscopic examination on Alarch 28, 1943 revealed a medium sized, meaty, 
infiltrating tumor in the fundus and on the left lateral wall. On bimanual 
examination under anesthesia a large mass involving the left lateral wall of the 
bladder could be ciisily palpated. 
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The bladder was still freely movable and the impression was that there was a 
good chance of completely resecting the growth. Biopsy confirmed the diag¬ 
nosis • of infiltrating carcinoma of the bladder but no unusual features were 
noted in this specimen. 

At operation on April 14, 1943 a large, firm mass was encountered involving 
the'entire.left lateral wall of the bladder and densely adherent to the peritoneum 
but showing no signs of extension beyond the peritoneum. The peritoneum 
was incisedi above and below the tumor, and that portion of the perito¬ 
neum which .was adherent to the tumor was resected and the edges of the 
peritoneum resutured. The bladder was incised in the midline anteriorly and at a 
distance of from 1.5 to 2.5 cm. from the tumor in what was felt to be normal 
bladder wall; the tumor was resected with the high frequency current. ASF. 
ureteral catheter was passed through the left ureter to the kidney and left in 
place. I At the vesical neck, there was a margin of about 2.5 cm. of normal 
bladdeiini\;all. The resection was carried down to within 1.5 cm. of the ureteral 
orifice on the left side. An unusual feature was noted in the microscopic 
slides prepared from this surgical specimen in that a portion of the tumor was 
covered by glands which bore a resemblance to intestinal mucosa. 

The patient went home with an indwelling urethral catheter because the 
suprapubic wound closed slowly. He continued to wear the catheter until 
the. suprapubic wound healed and on examination 4 months after operation 
rectal palpation revealed no evidence of a recurrent tumor in the base of the 
bladder. Suprapubic palpation gave no indication of any mass within the 
abdomen. Bladder capacity was 5 ounces at that time. 

When seen 5 months postoperatively the patient felt well and had no urinary 
S 3 Tnptoms.' Nine months postoperatively, he began to complain of dysuria, 
frequency and urgency. About a month later he began having hematuria and 
finally the suprapubic wound broke do^vn and he died 1 year postoperatively 
of recurrence of the tumor. 

The neoplasm in this case morphologically resembled the ordinary anaplastic 
infiltrating carcinoma of the bladder, but there appeared on the lining surface 
of the tumor a striking conversion of the neoplastic epithelium to the secretory 
typ6 (fig. 1). Consequently, it seems not unreasonable to assume that the 
glandular metaplasia developed as a result of some unknown environmental 
factor to which even neoplastic cells of urinary tract epithelium are able to 
respond by forming glands. The results of clinical ejmmination, the morbid 
anatomy of the lesion, and the subsequent course of the patient all indicate that 
the tumor in this case was primary in the bladder and not metastatic from some 
other source. 

Case 2. A. H., a 48 year old woman, was seen on January 2, 1946 because of 
difficulty and pain on urination of several weeks’ duration. She had had no 

hematuria and had never passed a stone. 

On cystoscopic examination a tumor, 2 cm. in diameter, was found in the- 
right lateral dome of the bladder. A biopsy taken at this time was reported ar 
adenocarcinoma (fig. 2). 
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At subtotal cystectomy on January 9, the tumor was found to be somewhat 
larger than anticipated and involved a small area of the parietal peritoneum 
over the dome of the bladder. This was liandled as in the preceding case, care 



Fig. 1. Case 1. Glands on surface of infiltrating tumor of bladder. (H & E, X 45) 



Fra. 2. Case 2. Biopsy specimen of adenocarcinoma. (II & E, X 100) 


being taken to remove a margin of normal bladder wall for a distance of from 
1.5 to 2.5 cm. along with the .tumor. , , 

The pathologic report was adenocarcinoma of the bladder with a note sug¬ 
gesting the possibility of a primary sitc-in the gastro-intestinal tract because of 
peculiar bowel-like glandular stnictures included Jn dissection. .Uthough tbe 
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operative procedure and the postoperative course of the patient did not indicate 
that the bowel had been entered, a gastro-intestinal series was done and re¬ 
vealed no abnormality of the gastro-intestinal tract. 

Cystoscopy on June 1, 1946, six months after operation, showed no evidence 
of recurrence of the tumor in the bladder. Bladder capacity at that time was 
250 cc. The patient looked and felt well and was having no urinary symptoms. 
Eight months after operation she returned \vith recurrence of symptoms refer¬ 
able to the bladder including pelvic pain. She was referred for deep roent- 
gentherapy. 

This was a case of adenocarcinoma which was not morphologically distinctive. 
In the microscopic sections it was not possible to trace the relationship of the 
tumor cell nests, which extended underneath the mucosa at the edges of the 
crater, to other structures. From this standpoint it seems possible that the 
neoplasm may have involved the bladder as a metastatic lesion. However, 
from a clinical point of view, a cai'eful review of the case failed to reveal any 
other possible primary focus, either at the time of operation or several months 
later. In this case the glandular structure of the carcinoma existed throughout 
the lesion and it is assumed that the tumor arose from a metaplastic plaque of 
glandular epithelium in the urinary tract. 

Case S. T. H. W., a white physician, 73 years old, was admitted on October 
18, 1945 because of hematuria of 5 days’ duration. Five years before, the 
transverse colon had been resected for carcinoma of the intestine. However, 
since that time, the patient had gained weight and had had no further gastro¬ 
intestinal complaints; his appetite was good and the bowel habit regular. 

Cystoscopy under spinal anesthesia showed a medium sized tumor on the 
trigone of the bladder extending up toward and involving the urethrovesical 
junction. On bimanual examination under anesthesia the mass could be easily 
outlined. 

On November 2, 1945 the tumor and a portion of the prostate were resected 
transurethrally with a McCarthy resectoscope and 16 nonremovable radon 
seeds, 0.25 me. each, were implanted in the base of the tumor. The pathologic 
report was “adenocarcinoma of the bladder containing gland-like structures 
resembling those found in the large bowel.” 

When last seen, 9 months postoperatively, the patient had no urinary symp¬ 
toms and his general health was good; cystoscopy showed no evidence of tumor 
in the bladder and a well healed scar at the site of resection. Rectal palpation 
gave no suggestion of local extension or recurrence of the tumor. 

This is an example of adenocarcinoma of the bladder in which theie is a 
strong probability that the primary malignancy axisted in the transverse colon 
and was removed 4^ years before development of the secondary adenocarcinoma 
in the bladder. The morphologic picture of the neoplasm is consistent mth 
this view. The unusually prolonged interval between resection of the colon 
and the development of symptoms referable to the bladder and the fact that 
signs or symptoms of metastasis to other organs did not develop before or after 
the urologic procedure tempt speculation on the possibility that the tumor of 
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the bladder may be primary rather than metastatic from the colon. However, 
the evidence is stronger in favor of the colon as the primary site of the neo¬ 
plasm. The case is introduced to illustrate how difficult it is to determine 
whether an adenocarcinoma in the urinary tiact is primary or secondary in 
that location, even if carcinoma is knoivn to have e.\isted in another glandular 
organ. 

Case 4 . T. M., a 41 year old white man, was admitted on July 20, 1946 
because of pain in the right thigh e.\tending from the gioin to the knee of several 
months’ duration. The pain became woise when urinating. For several 
months he had been having pain in the lumbosacral legion on the right side 
whenever he stood up for a long time. 



Fig. 3. Case 4. Glands which communicate with the lumen of the ureter (adenocarci¬ 
noma). (H&E,X100). 

The patient gave a history of an intermittent, mild cough since the age of 
15 years. In July 1945 a roentgenogram levealed a mass in the left lung. 
The cough had persisted and when first seen was productive and at times blood 
tinged. He had lost 25 pounds since July 1945. 

A roentgenogram of the chest on July 21,1946 slioued large areas of increased 
density in the left lower lobe, scattered, infiltrated lesions throughout both 
lungs and multiple small abscesses. Excretoiy urograms indicated a normally 
functioning left kidney but a nonfunctioning right kidney. An outline of the 
right kidney suggested no alteration in the size or shape. 

The right ureter was catheterized with a No. 6 catheter and during cystoscopy 
an impassable obstruction was met at about the midportion. A right ure¬ 
terogram showed complete obstruction at the midportion of the ureterl A 
diagnosis of possible tumor of the renal pelvis with extension down the ureter 
or primary ureteral tumor was then made. ‘' 

The right kidney and part of the ureter were removed on August 7, 1946. 
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The pathologic report rendered by Dr. F. H. Colvin, Jr. was “adenocarcinoma 
of the ureter, Grade I, invading the perineural and perivascular lymphatics of 
the ureter. ■ Gross retention cysts of the kidney, hydronephrosis and severe 
pyelonephritis.” Dr. Colvin expressed the opinion, “The contention that the 
tmnor is. primary in the ureter is supported by the fact that certain of the glan¬ 
dular formations open directly into the lumen of the ureter” (fig. 3). 

Sections,of the tumor were submitted to the American Registry of Pathology 
and in a personal communication to Dr. Colvin, Col. J. E. Ash, agreeing with 
Dr. Colvin’s opinion that the tumor was probably primary in the ureter, wrote: 
“There are a'number of instances in which enteric derivatives have been found 
higher than the bladder. Most of these are mucinous adenocarcinomas of the 
renal pelvis. We have one spectacular case in which pelvic plaques of un¬ 
equivocal gastroduodenal glands of the pyloric or Brunner t 3 q)e were present.” 

In this case the adenocarcinoma appax’ently arose from the epithelial lining 
of the ureter because the tumor was located on the lining surface of the ureter 
and the tumor cell nests diminished in number in the direction of infiltration 
towards the periphery. Here again the question of whether the tumor is pri¬ 
mary or secondary in the urinary tract is complicated by the presence of possibly 
malignant lesions in the lungs and evident involvement of the lumbar plexus 
of nerves by carcinoma. 


SUJUIAEY 

Four cases of glandular carcinoma of the urinary tract, illustrating the dif¬ 
ficulty of determining whether an adenocarcinoma is primary or secondary in 
this location, have been reported. In 1 case the tumor of the bladder was 
probably metastatic from a carcinoma of the colon. In 2 cases the adeno- 
(iarcinoma probably arose from plaques of urinary tract epithelium which had 
undergone metaplasia to the secretory type. In 1 case metaplasia of the epi¬ 
thelium to the secretoiy type evidently occurred in an infiltrating transitional 
cell carcinoma. 
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IMPOTENCE FOLLOWING TRAUMA TO CORPORA CAVERNOSA 
RELIEVED BY CARTILAGE GRAFTS: A CASE REPORT 

A. ALFRED SOLOMON, Major (MC) AUS and 
CONRAD I. lURLEEN, Lt. Cod. (MC) AUS 

From the O'Rcillu General Hospital, Springfield, Mo. 

Injuries involving tlie external genitalia were encountered not at all infre¬ 
quently among battle casualties at O’Reilly General Hospital. Although such 
injuries were relatively uncommon as compared to other parts of the anatomy, 
a number of them presented e.xtremely difficult and unusual surgical problems 
calling for originality in operative treatment. The following case is presented 
because a method which we have not seen described previously was employed 
in correcting impotentia resulting from traumatic destruction of the corpora 
cavernosa. 

In our search of the literature, the Journal of the American Medical Associa- 
iion's Moscow correspondent mentioned in the August 24, 1946 issue that 
I. Goldin “described transplantation of cartilage as the operation of choice for 
straightening a traumatioally bent penis.” Since this item suggests that the 
Russians preceded us in the development of the operation which we are pre¬ 
senting, we offer apologies if more specific acknowledgement is due. Regardless 
of who receives credit for originating the operation, we believe that the follorving 
case is sufficiently imusual to afford interest to anyone concerned rvith trauma 
of the genitalia. 

CASE Rcponr 

Hospital Register Number 38946, a 26 year old white soldier was admitted 
to O’Reilly General Hospital on March 3, 1946. He had been wounded in 
‘action in the South Pacific on July 16, 1944 by an exploding “booby trap.” At 
that time he suffered a compound comminuted intratrochanteric fracture of 
the left femur, compound fracture of the right ulna, a lacerated wound of the 
scrotum rvith traumatic avulsion of the left testicle, and an extensive lacenated 
wound of the penis involving both corpora cavernosa. On the saine date the 
record states that “the scrotum was repaired by apposition of flaps preceded by 
tliorough examination of left testicle which was left in situ. The corpora 
cavernosa were loosely sutured into position. A doisal slit of foreskin was 
done. A catheter was inserted through the urethra into the bladder and clear 
urine was obtained. The wound of the left thigh was debrided and packed 
with vaseline gauze.” Prior to admission to O’Reilly General Hospital the 
patient undenvent prolonged treatment at several General Hospitals for non¬ 
union of the right ulna, paralysis of the right median nerve, paralysis of the 
left peroneal nerve and osteomyelitis of the left femur. The scrotal and penile 
wounds healed promptly and no furtlier attention was given them in view of 
the more urgent nature of the other injuries. When treatment was completed, 
he was transferred to O’Reilly General Hospital, a plastic surgery center, for 
possible repair of the defects of the perns and scrotum. 

280 
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Od achnission, examination showed a rathei' extensive depressed defect in 
the left groin just below the medial attachment of the inguinal ligament. This 
defect consisted of dense scar tissue which was attached by tight, short fibrous 
bands to the lateral aspect of the shaft of the penis to a point 1 inch proximal 
to the corona. These fibrous bands caused marked left lateral deviation of 
the penis, keeping it almost immobile in close proximity to the left thigh (fig. 1). 
The left testicle had apparently atrophied completely for it could not be palpated 
anywheie in the scrotal or inguinal regions. The right testicle was normal. 
On examination of the penis, the glans was apparently intact. The prepuce 
was somewhat redundant ventrally. The left corpus cavernosum was repre¬ 
sented by longitudinal bands of fibrous tissue except at the base of the penis 
where the left crus appeared to be intact. On the right side, a depressed scar 
was present in the midportion of the penile shaft and the corpus cavernosum 
was apparently completely destroyed. The patient noted that on erection 



Fig. 1. Preoperative photographs. A, Anterior view, showing marked deviation of penis 
to left by scar tissue adhesions to inner thigh and inguinal region and loss of substance in 
flaccid shaft of penis. B, Anterior view, demonstrating bands of dense scar tissue causing 
lateral deviation of penis. 

there was some distention of the glans and a definite erection of about I inch 
at the left side of the base of the penis. The main portion of the penile shaft 
was completely flaccid during erection. Sensation was intact over the entire 
penis and libido was normal. Coitus was impossible not only because of the 
marked lateral deviation of the penis but also because of the flaccid penile shaft. 

The patient was extremely worried about his impotence. He was depressed 
for long periods of time and took very little part in ward or hospital social 
activities. He voluntarily stated that he would submit to any treatment 
which offered the slightest hope of improvement. Our first efforts were aimed 
at correcting the lateral deviation of the penis. This was accomplished by 
removing the fibrous adhesions between the shaft of the penis and the groin, 
and covering the resulting defect in the shaft of the penis with scrotal tissue. 
On April 18, 1946, under spinal anesthesia, all scar tissue was excised from the 
left side of the shaft of the penis and the left groin. The defect on the penis 
and part of the gi-oin was covered by advancement of scrotal tissue, and the 
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remaining defect in the groin was covered by a rotation flap from the medial 
surface of the left thigh. The postoperative courac was luicventful and after 
heahng was complete the lateral fixation of the penis was entuciv eliminated 
(fig. 2). On June 17, 1946 a cartilage graft was inserted to replace the fibrotic 
left corpus cavernosnm. Under general anesthesia, ^Majoi Bcit Jeremiah 
removed two costal cartilages, one of nliich liad a small piece of iib attached, 
while the waiters performed the plastic penile operation; one co^^tal eaitilage 
was left under the skin of the chest incision for futiue use. On attempting to 
catheteiize tlie bladder, a filiform stricture encountered in the midportion 
of the pendulous urethra. Dilatation to 21 F. was easily accomplished and a 
No. 20 soft rubber catheter left in situ as a guide during the operation. 



Fig. 2. After penoscrotal plastic and insertion of cartilage graft unilatcrallj'.. Shovj- 
ing result of penoscrotal plastic proccduro and appearance of penis following insertion of 
caftflaTgraf? replS destroye^^ left corpus cavernosum. 5,Lcft lateral view, shomng 
correction of lateral deviation and ilaccidity of shaft of penis. U, Hight lateral \ low show¬ 


ing defect in right corpus cavernosum prior 


to second cartilage gr.ift operation. 


An incision W'as made extending throughout the length of the left side of the 
penis and cairied througli Buck’s fascia, which was found to be intact. The 
fascia was undermined in all directions to foim a fossa into winch a piece of 
cartUage measuring 2i inches in length, i inch in Midtli and f inch in thick¬ 
ness could be easily inserted. The proximal } incli of tlie graft consisted of 
bone. The implant was fixed in position by a single deep suture of No. 30 
cotton at each end; the anterior suture was taken through tlie fascia ovcilying 
the posterior suiface of the glans; the posterior suture was carried well into tiie 
distal end of the intact portion of the left corpus cavernosum. Buck’s fascia 
was then closed over tlie cartilage implant with interuipted sutuics of No. 30 
cotton. The skin was closed with C black silk interrupted sutures. 

A pioph 3 'lactic course of penicillin was given for a period of 10 daj-s after 
operation. A rise in temperature to 102 degrees w.'is noted for 2 daj-s post- 
operatively and was attributed to the uietliral dilatation, since neither cliest 
nor penile wound appeared to be infected. The postoperative course was 
otherwise uiiex'entful and healing was complete after 10 daj-s. The implant 
remained in its fixed position and gave rigidity to tlie sliaft of tlie penis, making 
it possible to guide tlie penis hj' grasping it between thumb and forefinger at 
the base. On election, the graft remained impinged upon the functional erectile 



292 


A. ALFRED SOLOMON AND CONRAD I. KARLEEN 


tissue at the base and upon the glans anteriorly, giving continuity to the organ 
as a Avhole and the abihty to push against moderate resistance without col¬ 
lapsing. 

Three weeks after operation coitus was successfully accomphshed by the 
patient and his comment indicated that the result was completely satisfactory 
to him but that if more “substance” could be given the penis Avithout jeopard 
izing the eminently satisfactory result thus far obtained, he Avould request that 
we carry out the original plan to place a similar implant on the right side of his 
penis. Since the circumference of the erected penis was little gi’eater than the 
implanted cartilage, Ave decided on a second implant to increase the penile 
mass, feehng that it Avould in addition act as further support against possible 
trauma during coitus AAuthout endangering the success of the previous operation. 
The change in the patient’s emotional status Avas indeed remarkable. He no 
longer shoAved any signs of depression; in fact, he told his felloAV patients about 
his injury and operation for the first time, and even seemed to enjoy the in¬ 
evitable joldng AA'hich folloAved. He began to take part in all the social events 
on the AA’’ard and his requests for passes rose to a normal level. 

On July 15, 1946 a similar plastic procedure Avas performed on the right side 
of the penis. The urethral stricture had remained dilated; a 24 F. guiding 
catheter AA'-as easily passed. It Avas necessary to excise the scarred skin and 
subcutaneous tissue. A scarred defect in Buck’s fascia AA^as also excised fol- 
loAving which it w^as possible to undermine the fascia and proceed as in the pre¬ 
vious operation. The only variations in the procedure AA^ere the insertion of 
tAVO continuous No. 36 removable stainless steel tension sutures to support the 
suture line in Buck’s fascia, in the manner recommended by Cordonnier for 
repair of urethrocutaneous fistulas, and the use of a piece of cartilage AA'hich 
had not been removed AAdth bone attached. The postoperative course Avas 
completely uneventful. Prophylactic penicillin Avas again given. The skin 
sutures Avere removed in 8 days and the steel stay sutures in 10 days. Healing 
Avas prompt and complete at that time. The second cartilage graft did not 
maintain itself in as good position as the first. The anterior end AA^orked itself 
slightly medially and dorsally. HoAA’^ever, it accomplished its prime purposes 
in adding substance to the penile shaft and support to the first cartilage graft. 
Three AA'^eeks after surgery, the patient again began to have relations and he 
noticed a marked increase in his sexual efficiency. At no time did he complain 
of any pain or discomfort on coitus due to the rigidity of the implanted material, 
a complication Avhich Ave had feared from the beginning. 

Examination of the penis at this time showed some improvement in its general 
appearance, although the defect in the right lateral surface had not been com¬ 
pletely eliminated. The penis Avas short but of ample circumference. On 
palpation, the left cartilage implant Avas in a perfect position of replacement 
for the corpus caveimosiun; the right cartilage AA'-as slightly postero-lateral in 
position (fig. 3). On erection, the penis Avas elevated to a horizontal position, 
a surprising phenomenon Avhich we attributed to possible support from slight 
function in the corpus spongiosinn and close adherence betAA^een the bone tissue 
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of'the first’graft and the functional left crus. Slight deviation to the left was 
noted on erection, but this, we felt, was due not to adhesion or scar, but to the 
absent scrotal contents and the depressed defect in the left thigh, for the penis 
could be straightened manually without resistance. 

P The prepuce was still somewhat redundant ventrally and laterally; circum¬ 
cision'was not deemed advisable because it was felt that the extra tissue might 
serve as a protective cushion against trauma to the anterior ends of the grafts. 



Fiq. 3. After aocond cartilage graft. -I, Lott lateral view, showing rigidity of penile 
gialt. Scrotal tissue advanced to site of former scar on penis is clearly demonstrated. B, 
Right lateral view, showing improvement in deformity of penis. Redundant prepuce which 
was left in situ is deinonstrated. 


COtUtENT 

As a result of the deformity and functional impairment of the genitalia we 
Were confronted, in this case, with a fairly serious psychosexual problem, which, 
in our opinion, amply justified an e.\periraental procedure, since it involved no 
great risk if cate was taken to preserve the blood and nerve supply of the penis. 
In choosing the material to use for the grafts, cartilage was considered to be 
superior to other foreign materials for the following reasons: 1) It would pro¬ 
duce less foreign body reaction. 2) It would maintain its position better 
because it becomes enmeshed in fibrous tissue which is laid down about it. 
3) It could easily be whittled into any desired size or shape at the operating 
fable. 4) It would lemain unchanged and resist absoiption if postoperative 
infection did not occui'. 5) It would be easy to obtain. 

The cartilage with bone attached to the proximal end was chosen because it 
hoped that the bone would pick up blood supply from the tissues and main¬ 
tain its position more secuiely. This may explain why the first graft remained 
luMc secure postoperatively. 

I he end result e.xceeded our expectations since all we had hoped for was to 
make coitus possible by artificially splinting the penis, and we thought it quite 
unlikely that the patient’s sexual life could be restoied so near to normal. Al- 
^ uugh the follow-up period has been brief, theie is no reason to expect tlie repair 

ureak down if the patient heeds the repeated warnings to avoid se-x-ual ex- 
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j SDMalARY AND CONCLUSION 

A <;^se is presented in which, cartilage implants were inserted into the penis 
for i^hpotentia resulting from trauma to the corpora cavernosa. 

"^he successful end result indicates that this simple procedure is practical 
ip^restoring sexual function in such cases, Avhich admittedly are very rare. 

/ The theoretical advantages of cartilage over other foreign materials, in the 
/procedure described, are stated. 

/ It is suggested that a small segment of attached rib at the base of the cartilage 
may be of value in keeping the graft in position. 


i04 40 th SL, New York, N. Y. 

950 Medical Arts B’Wg Minneapolis, Minn 
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and each 1 ablet of Donnatal contain 


elixir 





-as each case 
may require 


H>obcynminc Sulfate 0 1037 mg 
Atropine Sulfate 00194 mg. 
Hjoscinc Hydrobromide 0 0065 mg 
Phcnobarbiwl gr ) 16 2 mg | 
AVAILABLE Elixir in pint and^ 
gallon bottles, Tablets in i 
bottles of 100, 500 and 1000 i 


H. ROBINS COMPANYf 

RICHMOND 20, VIRGINIA 
A Ethicfit Fhnmtncctiiicnls of Merit jincc IS7S 


DONNATAL ‘Robins’ 
Tablets oi’ Elixir 
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Manuscripts submitted for publication and communications concerning editorial 
matters should be sent to Dr. J. A. Campbell Colston, Brady Urological Institute, 
Johns Hopkins Hospital, Baltimore 5, U. S. A. 

Reprints of articles will be furnished to contributors when ordered in advance. A 
table showing cost of reprints, with an order slip, is sent with proof. 

The Journal of Urology is issued monthly. Two volumes are issued each year 
beginning in January and July. 

Correspondence concerning business tnatlers should be addressed to The Williams & 
Wilkins Company, Pubhshers of Scientific Books and Periodicals, Mount Royal and 
Guilford Avenues, Baltimore, U. S. A. 

Subscription price: §5.00 per volume. For countries outside the Postal Union (North 
and South America and Spain), add 50 cents per volume, for delivery. 

Claims for copies lost in the mails must be received within 30 days (domestic). 
Changes of address must be received within two weeks of the date of issue. 

New subscriptions and renewals are entered to begin with the first issue of the current 
volume. Should any issue of the current volume be out of print at the time the sub¬ 
scription order is received, the pro-rata value of such numbers will be credited to the 
next volume, and the renewal invoice therefore adjusted accordingly. 

Subscriptions should be renewed promptly —^To avoid a break in your series, subscrip¬ 
tions should be renewed promptly. The publishers cannot guarantee to supply back 
issues on belated renewals. 

Subscriptions, new or renewal, should be sent to the Publishers or to Agents listed 
below. 


AGENTS 

For Australia: Angus & Robertson, Limited, 89-95 Castlereagh Street, Sydney. 
For the British Empire, except Aiistralia and Canada; BailliSre, Tindall & Co.t, 
8 Henrietta St., Covent Garden, WC. 2, London, England. 

For Canada: Wm. Dawson & Sons Ltd., 70 King Street East, Toronto. 


PUBLISHED MONTHLY BY 

THE WILLIAMS & WILKINS COMPANY 

Publishers of Scientific Books and Periodicals 

BALTIMORE-2, U. S. A. 


T. , «... Journal of Urology, Journal of Pharmacology and Experimental Therapeutics, American Journal 

PoBUsmHS „f Immunology, Journal of Industrial Hygiene and Toxicology, Quarterly Review of Biology, 

of Troptcat Mcai i , Reviews, Soil Science, Social Forces, Journal of Organic Chemistry, Occupational Therapy 

'^‘’Tpiif/ililation The^American Journal of Clinical Pathology, Journal of Physical Chemistry, Philosophy of Science, Bacterio- 
and_ jj„„an Fertility, Gastroenterology, The Journal of Investigative Dermatology, Obstetrical and Gynecological 

Survey, Plastic ’and Reconstructive Surgery. 
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MOD6L "AG” 
ELECTROSURGICAL UNIT 


FASTER, SMOOTHER 
CUniNG! 

A ««» appreciation of electro- 
surgical excellence will be yoprs 
with this latest and greatest of all 
Bovies Keener cutting, greater 
range, simplified control, and 
surer predetermination of results 
are but a few of its tangible 
advantages. 

SPARK-GAPS 


- -- 

Ncvera thought required for these 
new Bovie spark-gaps Nothing 
to remember—no dependence on 
your surgical personneJ. Gaps 
adjust themselves, accurately and 
automatically, each time the mam 
switch IS turned on And they 
stay adjusted by self-compensa¬ 
tion throughout the longest sur¬ 
gical procedure. 


WRITE FOR 

TOUR COPT OF tTHE 6- 
PAGE BUUETIN DESCRIB-- 
INC THIS New BOVIE! 




CINCINNATI 2, OHIO 
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WIDE KAINI6E OF 
ANTIEACTEKIAL ACTIVITY 
tk' UtlNAKY-TKACT INFECTION 


Clinical and experimental evidence has established the 
effectiveness of mandelamine" against a wide range of 
bacteria, particularly those encountered most frequently 
in common infections of the urinary tract. Presenting the 
combined antibacterial properties of two potent agents, 
mandelic acid and methenamine, in chemical combina¬ 
tion, ^rANDELA^llNE has broad therapeutic applicability 
with remarkably low incidence of toxic reactions. 



FEATURES OF 

MANDELAMINE THERAPY 


1 . No gastric upset 

2 . No dietary restriction or fluid regulation necessary 

3 . No accessory acidification required, except when 
urea-splitting organisms are present 

4 . Wide range of antibacterial activity 

5 . No danger of drug-fastness 

(&. Simple oral dosage—S or 4 tablets t.i.d. 


MANDELAMINE 

REG. U. S. PAT. OFF. 

Brand of Hexydaline 
(Methenamine Mandelate) 

Supplied; Enteric-coated tablets of 0.25 Cm. (3?! grains) each; 
packages of 120 tablets sanitaped, and bottles of 500 and 1,000. 

*A[ANDELA]>iiNE ts the registered trademark of Nepera Chemical Co., 
Inc., for its brand of Hexydaline. 


NEPERA CHEMICAL CO., INC. 

Manufacturing Chemists 
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insIeparably related 



'( 


I “Now lli4t 'VC know the chemical nature of 
>.fn^t of these compounds (micrnal fcecretions]i 
/ ami ha\e learned much about their pli>siological 
activities, endotrinolo^'y has become an exact 
science, or lumich of science, inseparably related 
to ph>&iuloi{>, pharmacolo^ and biochemistry.” 

Ctiincron, .1. T.: /decent Adianccs in 
Eiiftucnnolog), cil. 5, Philadelphia, 
* The Uluhiston Company, 19iS, p. 1. 


The'ever-widening scope of hormone therapy 
is the outcome of decades of progress in 
, ]aboraior> research, clinical investigation 

and pharmaceutical manufacture. 

\ 

SGHERING 


' world’s largest manufacturer of sex hormones iias 
pioneered in noteworthy developments in this held. 

Further advances in endocrine treatment 
forcshadowctl by current scientific activity arc 
inseparably related to the continuing initiation 
of cfftclive, welbloleraled therapeutic agents. 


i 


COIVFOIlATfON • BLOOMFIELD. NEW JERSEY 

IN tVNVUA. bLltUtlNG COltrORVTlON LIMtILD, MOMIU.VL 
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NEW STANDARDS OF CLEANLINESS AND COMFORT 


Yoiir patients will appreciate the cleanliness, comfort and safety of the new 
SEAMLESS Hospital Standard Urinals . . . Completely redesigned with basic 
improvements recommended by eminent G. U. specialists . . . Handmade from 
the finest materials available. Shown above are just three urinals in the most 
complete line manufactured—one for every special need. You can recommend 
them to your patients with assurance of outstanding quality. Write Dept. J for 
booklet describing the complete line. SEAMLESS Urinals are 
sold through leading drug stores and surgical supply houses. 

FINEST QUALITY SINCE 1877 

SURGICAL RUBBER DIVISION 



THE SEAMLESS RUBBER EDMPANY 


NEW HAVEN 3. .CONN., U. S. A. 
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most economical male hormone therapy 



The Linguct, containing melhyllestosterone, dissolves slowly in the 
space between the gum and check. Direct absorption into the systemic 
circulation reduces hepatic inactivation so that dosage is approximately 
one-half that required when tablets are ingested , . the most eco¬ 
nomical and also elHcicnt way of administering testosterone . . 

1. Litser, H>: Cahf. b Weit. AfeJ., 64: 177, 1946. 
• Mctandrcn IJngucl$» 5 mg. and 10 mg., in bottles of 30, 100, and 500. 

CIIA PUARMACCUTICAl PROOUCTS, IMG.. SUUMIT. NEW JCISEY 



3/iniM 


Ciba 

M£Ti\NDnE?t, LINGUEl^—Trade Marks nec.U.S.Fat.O(rf 
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Traction U supplied by o sheet of latex 
connecting t'wo metal members which 
grip the skin by means of fine-toothed 
edgeS/ providing firm anchorage with 
minimal discomfort. TRACTACLIP can be 
readily removed for wound Inspection. 



• a wound approximator that exeits a gentle, continuous 
traction on the edges of gaping wounds. It enables the 
surgeon to effect, through this traction, the desired ap¬ 
proximation of tissues. Some of the various uses of 
TRACTACLIP* Wound Approximator are... 

• as an emergency dressing to reduce bleeding and sec¬ 
ondary contamination. 

• to narrow the gap gradually and help replace lost skin by 
elongating the skin on either side of the wound. 

• to prevent retraction of skin’s edges while a contami¬ 
nated wound is being prepared for secondary closure. 

• to relieve traction on skin sutures when the wound has 
been closed under tension. 

• to reduce the area of raw surface and protect it from con¬ 
tact ■with overlying gauze. 



DAVIS I DECK, INC. 

BRQQKLYK I. HEW YORK 

^Iradt Hark 
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BRODNY URETHROGRAPHIC CLAMP 


Ref: "A New Instrument for Urethrography In the Male” M. Leopold 
Brodny, M.O*, Boston. Journal of Urology, Vol. 48, No. 2, August 1941; 
"Enuresis—The Use of Cysto>Urethrography in Diagnosis” M. Leopold 
Brodny, M.O., and Samuel A. Robbins, M.D., Boston, Journal of the 
A.M.A., December 16, 1944. 

The Bvodiiy Urethvographie Clamp was designed to improve the method custom- 
arily used in uretlirography of tlic male, namely, manual holding of the glans 
penis for the introduction of a glass syringe fitted with a rubber acorn tip to 
obturate the meatus and allow for the injection of the iodized oil into the methra. 
The disadvantages of this method are overcome by the use of the Brodny 
T’l ethrographic Clamp in that... 

1. The operator's hands are not exposed to the x-ray. 

2. There is no difficulty in obtaining a satisfactory grasp of the glans even when 

there is leakage of oil. 

3. it eliminates the strain of holding the syringe in place until the films have been 

developed and the results checked. 

The Brodny XJiethrographic Clamp can also be readily adapted for the injection 
of measuied quantities of medication into the urethra. Here it has the addi¬ 
tional advantage of preventing staining of the physician’s or the patient’s hands. 

The Clamp consists of four T-shaped limbs with rubher-covored tips, .shaped to 
conform to the longitudinal contour of the glans. The spring steel limbs can 
be adjusted to fit any size glans. Through the center of the limb arrangement a 
cannula with a rubber acorn tip on one end and a syringe on the other end can he 
pushed distally until the acorn tip enters and completely obturates the mental 
opening. The cannula is immobilized by a turn of a lock nut. The cannula 
is Sj" long. 

D-950 BRODNY URETHROGRAPHIC CLAMP with rubber acorn tip Each $15,50 

D-951 brodny URETHROGRAPHIC clamp outfit, complete with rubber acorn 
tip and 30 cc. Gold Seal Hypodermic Syringe, with large-to-small Luer adap¬ 
ter. Each $19.50 

Order Jrom your surgical dealer 

Clay-Adams Company, inc. 

141 EAST 25tli STREET • NEW YORK 10 

S>>wfw* alia Ig> Wti* CKICAGO •, ILU >51 5 
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The development of Crystalline Penicillin G Sodium has effected 
a distinct advance in Penicillin therapy. Compared with earlier, 
amorphous preparations, this highly purified crystalline product 
affords several important advantages: 


• More predictable clinical results— 
because of high, uniform potency. 

• Decreased tendency to certain side 
effects—therapeutically inert materials 
which may act as allergens have been 
virtually eliminated. 


• Greater convenience for the physi¬ 
cian—no refrigeration is required for 
the dry form, 

• Less annoyance for the patient— 
pain and irritation at the site of injec¬ 
tion have been considerably reduced 
by removal of impurities. 


CRYSTALLINE 
PENICILLIN GSODIUIVI 
MERCK 

MERCK & CO., Inc. RAHWAY, N. J. 
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7<^ <ioct<yu ' ^(loortite ^iie 
■^t <34 it Ufcu Cepne t^ cvon 

It hasn't been changed because we 
couldn’t make it better. It is far and 
away the finest and most efficient of 
doctors’ files. It takes care of ALL of 
a doctors’ records EFFICIENTLY AND 
ECONOMICALLY. It’s an impressive 
piece of furniture, I8%" wide, 16" deep 
and 40" high, made of heavy-gauge 
steel with brass-plated hardware, a 
real paracentric key lock and an olive- 
green baked enamel finish. 

EFFICIENCY WITH ECONOMY 

The price is practically no more than in oNir 
1942’ Its worth double Because it lasts^ 

25 or 50 years it costs but a dollar or 

two for every year that you own it * » » 


Each one of the top four drawers- will hold more than 1000 A!' x 6" 
or 5" X S'' Record Forms. Tlie big center file drawer takes thousands 
of letter or legal sue papers. The locked compartment will hold dozens 
of books, important records, valuables etc. 

dicit tcUtM MW 0^ 

““ OF A DOCTOR'S RECORDS 


WALNUT, OR 
MAHOGANY FINISHES 

The Effictenc) File is also 
available in limited quao' 
(Mies in beautiful grained 
ss-alnut or grained mahogan) 
finishes at $71 25 


SEE IT AND 
ORDER IT AT 
YOUR f-OCAU 
SUPPLY HOUSE 
OR ORDER IT 
DIRECT FROM 
US 8Y USING 
THIS COUPON 


PROFESSIONAL SALES COMPANY. INC 
15 East 22nd Street. New York 10, N Y. 
Gentlemen Send me the Efficiency File. 

— Qhvg Green, at $58 75 

-__WaInut._Mahogany, at $71 25. 

_Enclosed is remittance 

_Send C O. D. plus collcaion charges 

Mamt* _ 

Aftdfg< « — _ 


AS HANDSOME AS IT IS SERVICEABLE 
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SCLEROSING THERAPY 


The Treatment 
of Varicose Veins 
Hemorrhoids, Hernia, 
and Hydrocele 
by Injection 



Original drawings 
and photographs 
illustrate minutely 
the correct 
procedures. 


By 


$ 3.50 

xii + 318 pages 
117 illustrations 

Arthur F. Bratrud, University oj Minnesota (Hernia: 138 pages, 13 illustrations) 

George F. Hoch, St. Luke’s Hospital, N. Y. (Hydrocele: 20 pages, 8 illustrations) 

Harold J. Shelley, St. Luke's Hospital, N. Y. (Varicose Veins: 130pages, 25 illustrations) 

Frank C Yeomans, N. Y. Polyclinic Medical School and Hospital, (Hemorrhoids- 30 
pages, 9 illustrations) 


Patients prefer an ambulatory treatment. 
It doesn’t interfere with their business or 
social engagements, and results in economy 
with regard to time and hospital charges. 
There is no anesthetic danger, only sh'ght 
or no pain during or after treatment, and 
quick symptomatic reUef. 


Sclerosing therapy, as presented here, is 
safe and practical. The extensive experi¬ 
ence of each contributor in his assigned 
subject enables him to evaluate the merits 
and indications of treatment by injection, 
to recommend proved solutions, and to 
describe a definite and exacting technique. 


THE WILUAMS AND WILKINS COMPANY, Baltimore 2 

Send me a copy of YEOMANS: Sclerosing Therapy 53.50 


Signature _ 

Addres s - 

Reference (.if no precious account) 


_M.D. 
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answers 


TO IMPORTANT QUESTIONS 

ON ANDROGEN THERAPY 


Q 


Q 


a 


Q 


Are there any Council Approved in* 
d/cohons for /es/osferone IN THE 
FEMALE? 


A 


Which brond of androgenic prep^ 
orofions bears the seat of Counct/ 
Accep/once? 


A 


Who/ IS fhe comporatiVe efficacy of 
melhyl ieslosferone and festosferone 
propionate? 


A 


Whot is /he comparo/ive pofency of 
testosterone and testosterone pro* 
pionate on in/ec/ion? 


A 



Yes—In selected eases of meno- 
metrorrhaglo/ postpartum breast 
engorgement, and for suppression 
of lactation* 


The only brand of androgenic prep* 
orations 'accepted by the Council 
on Pharmacy and Chemistry of the 
American Medlcol Association Is 
Testosterone Propionate "Rare" 
and Methyl Testosterone "Rare". 


Methyl testosterone Is os effective 
orally as one*thIrd to one*fourth 
the amount of Infected testos* 
terone propionate. 


Testosterone proploi;ete elicits a 
greater moximum response and 
exerts more prolonged effect than 
equal doses of free testosterone. 
Daily Infection of 0.1 mg. of testos¬ 
terone proplonote into castrated 
rats for ten days resulted In growth 
of the seminal vesicles to a size 
five times as great as when an 
equivalent amount of free testos¬ 
terone was used. 


Testosterone Propionate "Rare" and Methyl Testosterone "Rare" 

ARE COUKCll ACCEPTED 


SUPPUEOi 

Teitoiferon* Propionote ’’Rare": 1 ce. 
ompuleij 5 ,10 ond 35 mg, in boxes 
of 3, 6 ond 50j also 10 cc. viali, 
35 mg per cc, and 6 cc. viols, 50 mg, 
per cc 

Mtlhyl Testosterone ’ figre'*r Scored 
tablets, 10 mg. (white) and 30 mg, 
(pink), bottles of 30 and 100. 


Rare Chemicals, lac. 

HARRISON, NEW JERSEY 
Weil Coast Dulribolort 
CAIEN COMPANY, Rrehmond, Cotf. 

lltJ 
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rADON 


When interstitial radiation 
is indicated, the ALL GOLD 
radon implant is recom¬ 
mended. 

Our Radon Implants are ALL 
GOLD—24 Karat—and 


excellent for intratumoral 
implantation. 

High temperature sterili2a- 
tion is possible with utmost 
safety. 

Accurate dosage is assured 
because the ALL GOLD ra¬ 
don implant is sold with a 
guarantee as to radon con¬ 
tent at hour of use. 


Prices and Literature on Request. 

RADIUM CHEMICAL COMPANY • Inc. 

570 Lexington Ave., New York, 22, N. Y. 

Chicago: Marshall Field Annex Building 


WHY MODERN UROLOGISTS TURN TO 
THIS IMPROVED YOUNG X-RAY TABLE 

New and extraordinary flexibility makes this improved 
table adaptable to all radiological and cystoscopic positions, 
ncluding almost vertical standing position, for x-ray diag- m ^ 

nosis and other compIe.x studies. It provides for pyel- 
ographs in sitting position, too. More compact than any 
similar table, it is both more convement for the operator 
and more comfortable for the patient. Iinproved knee 
crutches, large, adjustable drain pan, table top dram, \ 

narrower table top, adjustable, removable cystoscopic seat 
and swinging x-ray tube holder are some of its features. 

The tube arm swings away to clear the table top; tube 
stand is in proper focus in any table position; tube is self- 
centering. Tube stand, Bucky nwuiiltns and controls may 
be had on either side of the table, as ordered. ^ 

YOU CAN HAVE DELIVERY NOWI 
We’ve a number of these new tables in stock to fiU your 
Si, now, subioa to prior trio. Writ, tor c.n.pl«o, 
interesting details today! 






Ml 






^ For Immediate Delivery 

Mueller ani Gompanij 

408 s. HONORE street CHICAGO 12 . ILLINOIS 
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Reliance on \fAPHARSEN is reflected m iW extensive 
clinical use —over 200 , 000,000 injections since 1940 
The significant advantages of high therapeutic 
cHectiveness and notable relative salety liave 
established its value as an antispirochetal agent 
Clinical and serological follow ups continue to 
demonstrate its high percentage of cures Equally 
adapted to intensive, intermediate or coinentional 
prolonged treatment schedules, alone or with penicillin, 



1 MAriiansEX (owphcaarsinc hydrochloride, P D & Co ) 

IS supplied m single dost ampoules of 0 04 Cm and 0 06 Cm , f 

I boxes of 10 and m multiple dose ampoules of 0 6 Cm ^ 

i in boxes ol 10 j 

I ( 



PARKE, DAVIS & COMPANY • DETROIT 32, MICHIGAN 
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PROMPT REPAIR SERVICE 



Cutting Loops Expertly Rebuilt, like new. Reasonable. Mention wire size. 
BAKELITE SHEATHS REPLACED 


u 

Mail us your burned Loops and Sheaths or Write for Rates. We Repair All Types of Elec¬ 
trodes. 



Electro-Medical 

Electrodes 


GREENWALD CO., INC. 

DEPT. C GAKY, INDIANA 


Electro-Surgical 

Accessories 



Pan-Endoscopes, Electrotomes, Cystoscopic Instruments and Accessories. Electro-Surgical 
Units, Electrodes, Forceps. Complete Selection of Catheters, X-ray Catheters, Drains, Bou¬ 
gies, and Foley Bags. Urological X-rays, Microscopes, Sterilizers, Surgical Instruments, 
X-ray Gloves, Aprons, Tanks, Skiodan, Diodrast and Accessories. 

ADELPHI SURGICAL COMPANY 

624-632 FULTON ST. BROOKLYN 17, N. Y. PHONE NEvins 8-2740 


Beautiful Drawings 
Clear Photographs 

ATLAS OF 

PRACTICAL 

INCISIONS 

and Some Operative 
Procedures 

by OLIVER C. COX, M.D. 

Incisions and operative procedures, some old, 
some new 

Each fulfills the two chief requirements: it 

1. Allows removal of pathologic tissue 

2. Does the least harm to patient. 

Six 11 93 pp., 27 figs., 61 plates S3.00 

The Williams & Wilkins Co. 

M/, Royal & Guilford Aves., Baltimore!, Aid. 


FROM ACID TO ALKALINE 

When the treatment of renal infection calls for 
alternating treatment with acid and alkali, a con¬ 
venient and effective way to obtain an alkaline 
urine is by the administration of 

"^lak 

REG. U.S. PAT. OFF. 

AN ALKALINE WATER 

This physiologically balanced combi¬ 
nation of the essential bases, sodium, 
potassium, calcium and magnesium, 
assures quick absorption and elimina¬ 
tion. No likelihood of upsetting the 
relationship of the alkalies composing 
the reserve. 

Easy to take, because high carbon- 
ation affords a sparkling, zestful, ef¬ 
fervescent drink, the palatability of 
Kalak Water makes it readily accept¬ 
able by the patient. In this conven¬ 
ientway, the fluid intake is increased, 
diuresis stimulated. 

Kalak Water is available at phar¬ 
macies in bottles of 6, 12 and 24 
ounces. 

Kalak Water Co. of New York, Inc. 

30 Rockefeller Plaza. New York 20, N. Y. 
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MJCROSCOPIC TEST FOR CRYSTALIINITY—One of f/ie 
138 teporata /et(s made by Abbott in the production of 
dependable penicillin. A small quanlily of penicillin powder 
is mounted in mineral oil on a slide and examined by 
meons of a polarizing microscope. Crystalline penicillin 
shews up as distinct and contrasting particles with a 
definite geometric pattern, usuotly in the form of reds 
or cubes. Amorphous penicillin hos no definite pottern. 

The crystalline form of penicillin is preferred ever the 
amorphous for use in certain penicillin products becouse 
it has greater purity and greoter heat stability. 


7 Each of the 138 separate tests that Penicillin Abbott 
undergoes in the process of manufacture is designed 
to safeguard the product so that you can use it iiilh 
confidence. These 138 Abbott tests—in addition to 
those made by the Food and Drug Administration— 
cover such important factors as cr)’stallinity, potency, 
penicillin G content, sterility, pyrogens, toxicity, heat 
stability, pH, clarity and moisture content. They are 
your assurance that Penicillin Abbott is absolutely 
dependable. You may obtain Abbott Penicillin Products 
through piescription pharmacies e\er)nshcre—ishether 
your need is for cartridges, ^ials, tablets, Dulcet^ 
tablets, troches, or ointments. Wi»h more information 
about tlicse Abbott products? Just drop a line to 
AunoTTLvuoRATOuiES, North Cliicago, Illinois. 


• I f Y n A B B o T T r u 

■ products 
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Second Edition 

GYNECOLOGICAL 

AND 

OBSTETRICAL 

UROLOGY 


hy HOUSTON EVERETT, M.D. 

Associate Professor of Gynecology, Johns Bopiins University, and Associate in 
Gynecoloey, University of Uarylani; Assisting Visiting Gynecologist and Cynuol- 
ogisl in charge of the Cystoseopic Clinic, Johns Bopkins Bospilal 

Thoroughly revised and brought up to date. Doctor Everett’s valuable work 
continues to fill a necessary place in the literature. Clear and concise, practical 
and comprehensive, as before, the text embodies a wide personal experience in 
all phases of gynecology and female urology in addition to a Judicial weighing of 
the opinions of others working in these fields. 

Additional material in the second edition includes a section on indirect cysto¬ 
scopy, description and illustration of the Aldridge operation for stress incontinence, 
and special attention to penicillin as a therapeutic agent in urology. In addition, 
the section on primary neoplasms of the bladder has been almost entirely rewritten, 
and many of the illustrations have been replaced or improved. 

The illustrations continue to play an important part in the value of the book. 
Not only do they support the well-written text, but they also tell their own 
connected story. They are keyed to the text and to each other. 

“Dr. Everett has produced the most complete single volume extant on urology as applied 

to women.Dr. Everett has not only been able to condense the best in the literature 

but has given many original and practical ideas culled from his own pmcticeT—Sotti/tertt 
Medical Journal 

510 pages 220 xliustradons $6.00 

tfeSEfi!) 




THE WILLIAMS & WILKINS COMPANY 

MT. ROYAL AND GUILFORD AVES. BALTIMORE 2, MD. 
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SpUshptooi Footswltch pecmits 
zeady cuixenl selection and conizol 
by opcratoZi onco zhooslals aro set. 

See — 

%’«■& (ax jiiCexaCtmc 



■WMlHIln 


Designed primarily io meet 
the exacting requirements 
of urologic electrO'Surgery^ 
this WAPPLEB SURGICAL 
UNIT combines great power 
with precise and blended 
control (when required) o! 
cutting and coagulating 
currents in any proportion desired. For 
transurethral resections, and other urologic 
procedures, this high frequency unit cuts 
and coagulates with such ease and speed as 
to expedite mateiiaily the most difficult tech¬ 
niques. When the employment of tissue cut¬ 
ting and haemostatic currents is indicated in 
other fields, such as General, Thoracic, Proc¬ 
tologic, Ophthalmologic Surgery, etc., the 
remarkable simplicity of control, complete 
dependability and uniformly excellent 
results achieved with the WAPPLER C-263 
recommend it as the instrument of choice. 
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This newly developed 
modification of the 
McCarthy Electrotome 
was designed for nse 
on infants or adolescents 
or in cases involving 
very small urethras. 
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/ // i' / It employs a working element 

f y with standard McCarthy rack and 

Sg pinion motion, reduced in size to 

iit the 16 Fr. Berry sheath j and 
g a miniature McCarthy Foroblique 

pg telescope. A specially designed 

Pg obturator accommodates the sheath, 

' gg which contains a rotating water inlet. 

M'g The cutting element is a loop of fine 

Pg tungsten wire .010" in diameter, shaped 

Mg to fit the small sheath. Since it carries a high 

Mg current density per unit of area, it cuts and 

Mg coagulates at very low settings (25 for cutting 

Mg and 35 for coagulating, with the C-263 Wappler 

Mg Surgical Unit). Two sheaths and extra loops 

Mg are supplied with the instrument. 

Full inioimaiion senl on request 
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NONHORMONAL ADRENAL CORTICAL CARCINOMA: REPORT 
OP CASE WITH 5 YEAR SURVIVAL AND 
RELIEF OF HYPERTENSION 

ZACHARY R. COTTLER 

From the Department of Urology^ Jevjieh Hospital, Brooklyn, N. Y. 

A survey of the recent literature on tumors of the adrenal cortex reveals a de¬ 
cided emphasis on hormone-producing neoplasms. This can be readily under¬ 
stood for the following reasons: 1) the striking changes that these tumors evoke 
in the external configuration of the human body; and 2) the equally dramatic 
changes that take place following their successful extirpation. On the other 
hand, the paucity of reports of nonhormone-producing tumors can be ascribed 
to: 1) their rarity, a comparative incidence not having been established as yet; 
2) the absence of early symptomatology; and 3) the possibility that, in the late 
stages of the disease with metastases, confusion may arise as to the origin of the 
primary growth for the adrenal is often the site of metastatic deposits from car¬ 
cinomata of other organs. 

The nonhormonal type of adrenal malignancy is usually discovered in its late 
stages when it becomes manifest by the presence of a definitely palpable mass, 
vague abdominal and flank pains, malaise, diminution of appetite, and, like a 
silent hypernephroma, by signs and syptoms due to a metastasis in the lung or 
some other organ. The duration of symptoms ranges from 8 months to 2 years 
rvith an average of 1 year. These neoplasms are seen practically only in adults 
over 30 years of age and without predilection for either sex (Cahill, Hartung, 
Macera, Stevens, Gibson, Loeb, etc.). 

The iagnosis of adrenal cortex disturbances has been greatly facilitated by the 
recent advances in endocrinology, 17-keto3teroid urinary excretion studies, and 
the studies in electrolyte and vitamin C balances (BeaU, Beall and Reichstein, 
GroUman, Seller, Szent-Gyorgi, etc.). Of greatest aid, especially in hormonal 
tumors, has been tbe introduction of perirenal insufflation of air by Carelli, and 
its popularization and simplification by Cahill and Mencher. This procedure, 
in conjunction with excretory urography and laminography, is of inestimable 
value in the diagnosis and localization of diseases and neoplasms of the retroperi¬ 
toneal organs. 

Thus far, the treatment of nonhormonal malignancies has been surgical extir¬ 
pation, when possible, followed by high voltage irradiation to the operative site 
and to metastases, as they arise. Three operative approaches have been used for 
adrenal tumors: 1) extraperitoneally, through a lumbar incision; 2) transtho¬ 
racic; and 3) transperitoneal. Cahill prefers the last, claiming it affords the best 
exposure and permits of ligation of the pedicle before the tumor is manipulated. 
Young and Crile preferred the lumbar route, and Broster, the transthoracic. 

The prognosis of the nonhormonal neoplasms is poor because they attain large 
size and often metastasize before presenting any symptoms. Of Cahill’s 4 cases 
reported in 1942, one died 11 months after operation; one was admitted in a mori- 
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bund state with widespread metastases; one had a metastatic tumor, 2 years 
after operation, involving the aortic glands and inferior vena cava, but died 6 
months later of peritonitis due to perforation of a sigmoid diverticulum; and the 
fourth was but 2 months postoperative. Roome’s patient died shortly after op¬ 
eration. Loeb’s patient was presented in 1941, 2 and ^ years after operation 
with metastases present. Gibson’s case died postoperatively after an unsuccess¬ 
ful attempt to extirpate the mass, and at autopsy pulmonary metastases were 
found. Stevens’ patient died 8 weeks after operation with metastases in the liver 
and lungs. This patient is the youngest, a 17 year old male wth a 22 month 
history. The tumor, however, was not a clear-cut honhormonal type for he pre¬ 
sented certain features, such as pigmentation, usually associated with the hor¬ 
monal type of neoplasm. Timoney’s patient had an enormous nonmalignant 
adenoma. 

It is not within the scope of this presentation to discuss etiology, physiology, 
pathology, etc. of these neoplasms. Their features are ably set forth in the paper 
of Cahill, Melicow and Darby, and in the monographs of Grollman and Soffer. 
We wish to present a case of nonhormonal carcinoma of the adrenal cortex in 
which metastases were discovered about 2§ years after surgical extirpation and 
the patient is still alive and comfortable 5 years after the procedure. The 
patient also presented a marked hypertensive state which was permanently alle¬ 
viated after removal of the neoplasm and homolateral kidney. 

CASE REPORT 

B. G., Jewish Hospital of Brooklyn, No. 254352, a 50 year old Russian Jewess, 
was admitted to the gynecological service on May 26, 1942 with the chief com¬ 
plaint of “falling of the womb.” This condition had been present for several 
years. In addition, she also had episodes of rectal bleeding and tenesmus. 
There was no history of urinary disturbance. She was'a gravida 9, para 3, and 
her last mentrual period occurred IJ years ago. The rest of her past and fa¬ 
milial histories was essentially negative. 

Abdominal palpation revealed the presence of a large, hard mass that filled the 
entire right side and flank. It extended from underneath the costal margin to a 
short distance below the iliac crest. The liver seemed separate from and anterior 
to this mass. The liver edge was palpable 10 cm. below the costal border. The 
mass moved but slightly with respiration. Vaginal examination disclosed a re¬ 
laxed introitus, a large rectocele, and a smooth, atrophic cervix. The uterus 
was small and the adnexae normal. There was no cervical, submaxillary, axil¬ 
lary or inguinal lymphadenopathy. Temperature was 99.8 F, pulse 88 and res¬ 
pirations 24. The blood pressure was 290/170 and ranged between 250/140 to 
264/116 to 190/122 to 184/154 to 178/140 during the preoperative period. 

Laboratory examinations: Urine alkaline, specific gravity 1013, albumin 2 
plus, glucose 0, microscopically negative, cultm’e negative. Hemoglobin 74 per 
cent, erythrocytes 3,680,000, leucocytes 6,500, polymorphonuclears 68 per cent, 
bands 5 per cent, lymphocytes 25 per cent, monocytes 2 per cent. The Kline test 
was negative. The sedimentation rate was 63 mm. in 1 hour. Blood chemistry: 
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Sugar !)1, urea nitwisen 19 2, phosphoriK, i.2 and bodhim 301) mg. pei 300 cc. An 
electrocarcliogiam showed a sinus tachycardia ami left axis deviation. 

An x-ray showed the presence of a large mass in the right upper iiuadrant. 
Excretory urography revealed the pelvis and cal 3 'ccs of the r-ight kidnej' to be 
depressed and deformed with the pelvis at the level of the fourth and fifth lumbar 
vertebrae. Left urinary tract was norma! in appearance. There was a calcific 
shadow just to the left of the midline between the left eleventh and twelfth ribs 
(fig. 1, A). A barium enema showed evidence of extrinsic pressure on the hepatic 
flexure and right half of the transverse colon. 



Fig. 1. .1, Preoperarive urogram, Riglit renal pelvis is ileprcsscil to the Jevcl of 
lumbar vertebra, rotated medially and deformed by enormous mass occunvimr entfri. r- r* 
side of the abdomen Gall stone can be seen to left of the tuelfth thoracic vcrtebr-i”®H 
Right lateral retrograde pj elograin Thinned, compressed pelvis and calyces are ' 

far anterior to fifth lumb.ar vertebra. evtending 


Cy.stoscopy on .Itine 5, 1932 allowed mild cyatiti.s and trigonitU. Indi"o ear- 
mine retnincd in 5 minutes in 4 plus concentration horn both .aide- ° V .'P 
ureteral catheter wa.s passed up the right ureler but met an obstruction at 19 c ^ 
althotigh a flow of clear urine was obtained. .V retrograde pyelogram «as ™i ’ 
with -IS !) 0 r cent hippnran solution. This confiraied the excrctorj- nrwTa^ 
a lateral projectiuii showed the pelvis to be di.'.plaied far anteriorly 
The calcilic .shadow was vistiali.-ed in the anterior abdomen and believed 
>tonp ill it galiljliuMcr. 

'Lite preoperative diagnosis was right renal ncojila.sm. On .June 0, 1940 . 
the patient nntler nitions oxide-cthcr-o.xygen anesthesia, through a curved 
loin incision. 2 j cm. long, ti very large, firm uutss was found within 
fascia. Xnmeious dihited veiihs, ranging up to 1 cm. in diameter, coiirredT^^’ 
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its surface. The twelfth rib was cut but not removed. The upper pole of the 
tumor was markedlj^ adherent to the diaphragm, and, in freeing it a rent was 
made in the pleura. This was immediate^'- repaired and protected by packing. 
Another opening was inadvertently made in the peritoneum, through which the 
liver was explored and found to be free of metastases. The gallbladder, vhich 
with the right lobe of the liver had been displaced anteriorly and to the left by 
the mass, was found to contain a large calculus. This accounted for the calcific 
shadow seen to the left of the midline on the radiographs. The peritoneal rent 
was repaired after the anterior surface of the mass had been freed. After de¬ 
livery of the upper pole of the mass, the kidney was exposed, attached to the mass 
and lying anteriorly to it. The kidney Avas also rotated on its transA’’erse axis. 
The patient’s condition became grave, and I'ather than tediously dissect the 
neoplasm from the kidney, it Avas deemed best to do a nephrectomy. The mass 



Fig. 2. Gross specimen. Variegated appearance of cut section of tumoi Mixtuie of 
solid, cystic and hemorrhagic areas. 

and the kidney Avere removed in toto. The postoj^eratiA'^e diagnosis AA^as adrenal 
neoplasm. 

Pathological report (Dr. D. M. Grayzel): The right kidney measured 11 by 6 
by 2.5 cm. and Aveighed 152 gm. The attached mass measured 23 by 12.2 by 8 
cm. It did not inA'^olve the renal parenchyma. The external surface Avas lobu- 
lated and Avas red-grey and broAvn in color. The consistency Avas mostly firm, 
but soft and cystic in areas. Stretched over the surface, in one area, AA^as a band 
of bright yelloAA^-broAvn tissue 14 cm. in length. This merged indistinctly Avith 
the tumor mass. On section, a variegated appearance aars presented. Most of 
the tumor consisted of grey-broAvn elastic tissue arranged in a lobulated fashion. 
The central portion AA^as composed of gelatinous yelloAV-grey material as AA^ell as 
irregular cysts measuring up to 4 cm. in diameter and filled Avith muddy red- 
broATO material and friable, soft, grey-green tissue. In some places, areas of hem¬ 
orrhage, up to 3 cm. in diameter, AA'ere seen (fig. 2). 

Microscopic examination: In some areas, the cells appeared to be mounted in 
many i-oaa's, on delicate connective tissue stalks AAuth vascular cores. In other 
areas, the cells were in nests and sheets enclosed by delicate bands of collagenous 
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tissue In stiU o(hei aicas, the cells tended to aiiange tliemsehes about inegii- 
Iji liimma The telts weie laigc nith matked vaiiation m size and shape The 
tell outlines weie distinct, the evtopUsm .ihundant, gianulai, oi foamy, and 
occasionally elcai The nuclei, m many, tieie loiind oi oval, and i csiciilai «ith 
pionnueiifc iiucleoh In otheis, the nuclei neie hypeichiomatic and bizaiic- 
shaped Some neve m mitotic division Giant tumoi cells neic also seen in 
seatteied aieas Theie "ere many ongoiged capillaiies and venules containing 
tumoi cells In otfici piepatationa the tumoi cells neie seen aliout neive 
bundles In one prepaiation, bouleiing the tumoi and "ell demaicated fiom it 
by a comicctue tissue capsule, tlieie iiasa naiio" band of adicnal gland tissue, 
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Tie 3 Microscopic siction iiiidur liigli poucr t-arge cells nith distinct mtlinis and 
large niirici Tumor thrombi prtscui m vissils 

"hidi shoned lioth coitical and meduihry zones 'Ihe cells appealed ncl! pie- 
served. Piopaiations fioni the kidney slioned nulinng of note Diagnosis; 
Adenocarcinoma of (ho adrenal gland (hg. 3). 

Comalesccncc "as someiiliat stoimy. The patient letened dcsottioitiio- 
stcrone acetate, glucose and s.aline infusions, blood and sulfadiazine Right 
basal piicumomtis (let eloped The temperature ranged about lOT* F dm ing the 
first week and then gtadually siihsidcif She "as discliaiged on the tlm tieth day 
after operation thmary hormone studies on the fifteenth da.v slioivcd tiie 
folioivmg. Prolan, negatiio, estrm, 14 rat umts, androgen, 2 8 nig in 24 iioiirs 
all "itlim normal range Hei blood pressure, poslopeiativcly, ranged from 
130/100 (o trO/SO (0 1 (0/100 (0 KiO/St to 124/00 to 1&1/9S to 124/SO to 130/70. 

The month foIJonmg operation, the author entered the armed scnites and 
upon resuming liw cnilian status 41 months later, "as most plea=antl> smprised' 
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to find the patient alive and apparently in good health. She had received a 
course of radiation therapy to the operath'-e site and abdomen, starting on July 
28, 1942, consisting of 2500 r to each of 4 fields for a total of 10,000 r. On Janu- 
ary 19, 1943, a chest radiograph was negative for metastases. On March 26, 
1945, 33 months after operation, a mass was felt in the right midabdomen, the 
size of a fetal head. Another course of therapy was administered of 200 r daily 
to two alternate fields for a total of 4000 r. On May 21,1945, the mass was found 
to have maintained its size and the last course of therapy'" was repeated. The 
conclusion of this treatment found no diminution in size of the metastasis but the 
patient had lost 18 pounds in weight. Examination on September 14, 1945 re- 



Fig. 4. -4, Pulmonary and mediastinal metastases first noted October 4,1945, thirty-nine 
months after operation. B, Excretory urogram 50 months after operation. Compare \yith 
figure 1. Left renal pelvis markedly displaced and rotated. Gall stone now seen in right 
upper quadrant. 

vealed the presence of a large mass filling the left upper quadrant and the first 
mid-abdominal mass now had a companion to its left. Radiation therapy was 
now started to each of 8 portals, 4 anterior and 4 posterior, in daily dosage of 200 
r to a total of 1600 r to each field. On October 4,1945,39 months after operation, 
x-ray of the chest revealed, for the first time, a right superior mediastinal para¬ 
aortic mass 8 by 4 cm., in diameter (fig. 4, A). On February 18, 1946 treatment 
was started to anterior and posterior chest portals in doses of 150 r to a total of 
1500 r per portal. An excretory urogram, on December 24, 1945, revealed nor¬ 
mal function of the left urinary tract and without any deformity of the pelvis and 
calyces. 

The patient’s general condition was good and she continued doing her ovm 
housework. She Avas comfortable despite the presence of the metastases. On 
September 30, 1946 she Avas re-admitted to the hospital. Her blood pressure 
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ranged flora 150/90 to 114/04, aveiagiiig 120/80 An e\crctoi 3 ' luographj’ le- 
vealed consideiable displacement of the left lenal pelvis bj' an evtiaienal mabs 
(fig 4, B) The uiea nitiogen was 19 2 mg pei tent The phenol&ulphon- 
phthaleinevcietion Mas 05pel cent m2houib Hoimoiialassajs, andiogenand 
estrogen, neie Mithiii noimal lange foi a female of hci age The potasbium 
tolerance showed a failiiic of a use in blood le\ el, a finding assotiated Mithadieual 
coitical neoplasms. 

At the piesent date, 5 yeais of obseivatioii postopeiatnelj' hare lieen con¬ 
cluded Hei geneial condition can be coiisideicd good foi she is faiil^' comfort¬ 
able, ambiilatoiy, contiiiucb hei household duties and lequiies no analgesiCb noi 
sedatives Hei blood piobsiiie contmues at a level of 120/80 Tlieie is no dimi¬ 
nution 111 the size of the mefastases, but no otlieis have appealed eitliei chiiicallj' 
01 ladiologitallj’ 

Discnssiov 

This case is illustiatue of tlio insidious onset and piogiessioii of nonhoimonal 
adional coitical catciiiomas Had not the patient enteied the hospital sechmg 
suigicnl lehef foi a lectocole, the piesencc of the neoplasm might not hare been 
ascei tamed until aftei metastases had appealed This is a vir id evamplo of the 
dcsiiability of legiilai, thoiough phj’sical evaminations if oiu campaign against 
cancel is to be effective 

The eoircct pieopeiativo diagnosis of an adienal neoplasm should have been 
made, had rre consideied its possibility and emplojod penieiial an msufilation 
The piesonco of the enoimous mass, the pjclogiaphic defoimity, and, ns stated 
mom intioductoiy remarks, the absence of the diamatio changes associated with 
the hoimoiial typo of adienal tmnoi, influenced us to considci this as a lenal 
neoplasm iVo have noiv heconie adienal-consuous and hue pcifoimed peii- 
renal nisufilation fiequently and successfully since then 

Theie aic 2 lemmlvable featuies m this case. One is the attainment of a 5 j eai 
suivival period despite the presence of extensive abdominal and mediastinal 
metastases The patient is comfoi table and it is possible that she may continue 
so foi sevei.il moie yeais hefoie dotciioration oi spread to soino rital ccntei t.akes 
place We liar e found no icpoit of a similai surr'ir al. The elTectir eness of the 
radiation theiapj' cannot be full}' evaluated for tlie-e neoplasms aie classified as 
being ladio-icsist int Fiiitlieimoie, the metastatic deposits appaioutly did not 
respond by leccdiug oi eren slightly diminishing in size. 

The second lemaikable featuic is the reduction of the sorerc pieopeiative 
liypei teiibioii to normal Icr els and the maiiitciiaiice of this reduction over a 5 } ear 
period of ob-eiration We believe that the hjpeitension Mas caused by toision 
of the icti d pedicle duo to the depicssion and lofation of the kidney by the tumoi. 
This piob.iblr caused a partial ischemia of the kidney as obserred in Goldhkitt’s 
phenomenon -Vs Sel}c Ins demonstiatcd experimentally, inteifeicnce Mith the 
r iscnlii supply of one kidney, rrhere its mate is normal, causes the foiniation 
of inc'-or substances rritli .i icsiiltiiig hypcitension rrhicli can he lehered by re- 
luor ing the chseascd oigni An adrenal hormonal ctiolog}' for the liypei tension 
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in this patient can be eliminated by reason of the persistence of the postoperative 
reduction to normal levels despite the presence of extensive metastases. Thus, to 
the slowly growing list of cured cases, observed for 5 years, of hypertension caused 
by unilateral renal disease, we add one caused indirectly by torsion of the renal 
pedicle due to the pressure of a very large adrenal neoplasm. What might have 
been the effect upon the hypertension had we but removed the mass and preserved 
the kidney is highty speculative. Now, that a metastatic mass in the left renal 
area is causing marked distortion of the left kidney, it will be extremely interest¬ 
ing to note what effect this will have on the blood pressure in the future. 


SmiiAIARY 

A case of nonhormonal adrenal cortical carcinoma is presented in detail because 
of some A’^ery interesting clinical features. The patient has attained 5 years sur¬ 
vival in comfort, although extensive mediastinal and abdominal metastases have 
been present for at least the past 27 months. This is the longest reported sur- 
Auval of a patient AA’ith this type of neoplasm. SeA'^ere preoperative hypertension 
has been reduced to and maintained at normal blood pressure levels as proven by 
5 years obserA’^ation following successful extirpation of the original gi'OAvth and 
the affected kidne 3 ^ This adds another etiological factor to the causes of hyper¬ 
tension in unilateral kidney disease. 

4711 12th Avenue, Brooklyn 19, N. Y. 
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.MANAGEMENT OF THE INIURED KIDNEY PRFLIiMINARY 
REPORT* 

XE^^rLTIl M L\XCH, IR 

Fiaiit the Uiologtcul Scnice of the Memorial Hospital, Charlotte, Aorth Carolina 

Dining tlie period fiom Octobei 1940, when tlie Cliailotte Memorial Hospital 
was opened, to June 1947, a peiiod of appiovimately 7 years, 23 cases of renal 
injuiy weie admitted to the Chailotte Mcnioiial Hospital Thnteen «eie classi¬ 
fied as riiptuies, 12 pioven by \-iay oi opciation, the othei died of shock shortlj 
af tei admission One \\ as a stab \\ oiiiid, and the remaining 9 cases w eie classified 
as contusions These figuies closely toirespond to those of Wood mIio lepoitcd 
25 cases admitted to the Biady Uiological Institute of the Johns Hopkins Hos¬ 
pital dining the G-yeai penod 1929 to 1935 This seiies contained 11 iiiptiircs, 

2 lacciations, and 12 contusions In oiir senes, 7 cases oi 30 per cent ueie oper¬ 
ated upon, uhile in Wood’s sciies 13 cases oi 52 pei cent weie submitted to sur¬ 
gery If all of oui iiiptuie cases had been opeiated upon, out percentage of 
smgical cases would have been 57 pei cent Campbell and Osgood leportcd 52 
cases admitted to the Bellevue Hospital dining the lb yeai period 1914 to 1929, 
11 cases 01 21 pei cent of which wcie opeiated upon In our series theie were 3 
deaths, 1 duo to shock shortly aftei admission, 1 due to shock 18 houis following 
admission .uid appio\imately 1 houi after a nephrectomy had been performed, 
and 1 due to an associated held injuiy on tlie tenth hospital day This gi\es a 
mortality of 13 per cent as compaied to 12 per cent m Wood’s seiies and 34 per 
cent m the senes of Campbell and Osgood 

Of the 23 cases, 11 were mjuiedm lehictilai accidents, 7 in industiialaceidents, 

3 in athletics, and 2 by weapons Of the U mthe first group, 9 weie in automo¬ 
bile accidents, 4 weie hit by automobiles, and 1 was imii over by a faun wagon 
Of the 7 mdustiial accidents, 3 were hit bj' boaids thrown from ripsaws, one by a 
flying instillment in a mill, one fell fiom a bo\cai, one from a truck, and one 14 
feet down a coal shntc Of the 3 athletic injuries, one was received while playing 
football, one while sledding, and one was caused by a fall fiom a ticc The 2 
penetrating wounds were caused by a pistol bullet and by a knife 

The time e\piring from the occurience of the injury to admission to the hospital 
vaiied fiom 30 minutes to 10 days Thirteen were seen less than an hour follow¬ 
ing injuiy, 3 m less than 24 hours, and 7 between 3 and 10 days following the 
injuiy The 3 eases m which death occurred were all seen less than 30 minutes 
following the accident 


SYCII'TOMs 

Pam was the piesentingscmptom m 83 percentof the 23 cases Fifty-thiee 
per cent of those having riiptuies complained of ^ev eie pain on admission as com¬ 
pared toll per cent of those liav mg contusions Thn ty-eight per cent of those 

^ 'c* October 0 North Carolina Urological Vssoci itlon, Sedgcfiold, 
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having ruptures and oo per cent of those having contusions had pain Avhich was 
classified as moderate. This gives a total of 91 per cent of those having ruptures 
as compared with 66 per cent of those having contusions. Only 1 case with renal 
rupture had no pain. In this case, the injury preceded admission by 10 days, 
and the patient admitted that he had considerable pain for several da3^s following 
the injiuy. 


SIGNS 

Hematuria. All of the 23 cases presented hematuria, 21 of them gross and 2 
microscopic. The 2 cases having microscopic hematuria were both cases of con¬ 
tusion, but it does not follow that mild or microscopic hematuria indicates a mild 
lesion, for a complete rupture of the vascular pedicle may result in no hematuria 
at all until the process of infarction begins. 

Tenderness. Seventy-nine per cent of those having ruptures and 77 per cent 
of those having contusions were found to have tenderness in the flank on physical 
examination. Sixty-one per cent of those having ruptures were exquisitely ten¬ 
der as compared to 33 per cent of those having contusions. Only 3 cases with 
renal rupture did not have tenderness; in 2 of these 4 and 7 days respectively had 
elapsed between the injury and admission, and the third was a man who had been 
shot with a pistol onty 30 minutes prior to admission. 

Rigidity. Examination revealed rigidity on the affected side in 69 per cent of 
those having ruptures and 22 per cent of those having contusions. Only 4 cases 
with renal rupture did not show rigidity; in 3 of these 6 to 10 days had elapsed 
since injury and the fourth was the bullet injury case. 

Mass. Four or 31 per cent of the cases with rupture of the kidney presented 
a palpable mass in the flanlc on physical examination. 

Shock. Fifty-three per cent of the cases with rupture and 33 per cent of the 
cases with contusion were in mild to severe shock on admission to the hospital. 
Of the 6 cases of renal rupture which did not show signs of shock on admission, 
from 3 to 10 daj’-s had elapsed in 5 cases and one had been injured less than 30 
minutes previousljL 

ASSOCL\.TED INJURIES 

In 2 of the 23 cases, there were fractures of one or more ribs on the injured side. 
There was a fracture of the radius and ulna in one and of a digit in another. 
There were 3 cases of intracranial injury, one of whom expired from this associ¬ 
ated injuiy. There was one in which the liver was thought to be damaged. 
This case expired shortty after admission of shock and an autopsy was not 
obtained. 

It is perhaps superfluous to add here that when one is dealing with a case hav¬ 
ing an associated injuiy of severe nature, such as a serious head injuiy, one cannot 
follow the routine of investigation Avhich I v'ill propose later in this paper but 
must act consei-vatively and in co-operation with the general surgeon or neuro¬ 
surgeon as the case maj’' be. Presentation of the patient’s life is of paramount 
importance in these cases, proper management of the injured kidney secondary. 
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X-RAr EXAAIIKmON 

Flat film. A flat film ot the abdomen nab taken on all but -I cabCb The 
psoas muscle shadow was obscuied oi obliteiated m all 7 of the cases opeiated 
upon and m 3 cases nluch neie treated consenatively 

Excutory urojrajrJiy Intravenous studies neie peifoimed on 15 of the 23 
cases Diagnosis of luptuie was made clinically m 3 cascb m wliicli excietoij' 
mogiaphy was not utihzed Two of these were opeiated upon soon aftei admis¬ 
sion, the othei died of shock shoitly aftei admission In the 15 studies made, 
there was no function fiom the injiiied side m 2 cases, pool filling in 7, and good 
filling in C In 1 case in which theie was pool filling theie was slight but definite 
evtiavasation of the dj e foi a shoi t distance outside ot the calyces but not beyond 
the capsule This case will be discussed latei In 2 of the cases m which theie 
was good function theie was maiked extiavasation of the dye outside of the icnal 
shadow 

Retrograde pyelography This was emplojcd in only 3 cases In 2 cases theie 
was extiavasation of thedje The use of this diagnostic aid in cases of renal in¬ 
jury IS veiy contioversial and will be discussed latei 

TIIE VTMENT 

Of the 23 oases, 7 wcio opeiated upon, 4 soon aftei admission, 1 the day after 
admission, one 2 daj s aftei admission and one 10 days aftei admission Xephi ec- 
tomy was peifoimed in 4 cases, 2 cases weic evacuated of blood clots and diained, 
and in one case the luptcuo was lepancd and chained Tins ease is lepoited 
below Six cases diagno=ecl as uiptuie wcie not opeiated upon One of these 
expiied of shock slioitlv aftei admission 

Casercporl S A W,C5niNo 01425, a 10 jeai old white boy, was admitted 
to the hospital on Jlaich 5, 1947, thiee dajs following a sledding accident He 
had gloss heraatuiia and seveic pain in the light side which subsided to a dull 
ache He was lofeiied to the hospital only when chills and fevei deceloped On 
admission to the hospit il, his tcnipeiatiiie was 101 0 degices F , pulse 88, lespira- 
tioiis 20, blood piessuie 122/10 The light flank was excinisitely tendei and 
iigicl, and tlicio was a palpable mass The abdomen was soft and nontenclei 
Hisuiine was giossh bloodj '1 ho white blood count was 11,850 with SO per cent 
poly men phonuclcai Icucocvtcs The lecl blood count was 4,150,000, the hemo¬ 
globin was 110 gni or 70 pen cent Excretoiy uiogiams weie m ide immediately 
following admission The flat film showed the psoas and leiial shadows on the 
light to he obliteiated Theie was only \eiy slight exciction of the dje on the 
light side in 20 minutes, the left was iioininl A pieopeiative diagnosis of lup- 
tuie of the light kwliiej was made, and the patient was operated on appioxi- 
mitclv 1 lioui after admission to the hospital and 72 hours following Ins iiijuij 
On exploiation tliiough a flank incision an estiiu ited200 cc of dark blood clots 
mixed with small bits of neciotic fat tissue weie evacuated fiom beneath Geiota’s 
f iscia The kidney was delueicd and a deep laceiation iieai the upper pole was 
found which extended about one half way down to the pedicle on both sutfaces of 
the kidney (fig 1) The kidney was of good loloi except foi a iiaiiow boidei of 
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pale white tissue at the edge of the laceration. There was no active bleeding 
from these surfaces. No calyx was identifiable in the depths of the rupture. 
The pedicle vessels were found to be intact. Three thicloiesses of hemostatic 
oxycellulose gauze were placed in the rupture and the edges of the cortex were 



Fio. 1. CMH No. 61425. Sketch made at opeiation 72 horns following injury and shoW' 
ing cortical rupture and narrow' area of cortical infarction at edges of rupture. 



Fig. 2. CMH No. 61425. Retrograde pyelogram 6 months following injury and repair of 
renal rupture. 

approximated over this by several interrupted sutures of 0000 chromic catgut 
which were placed through the capsule only. A short pyelotomy was made, 
through which a blood clot was evacuated from the pelvis of the kidney. The 
wound Avas closed over 3 Penrose drains. The patient was given 500 cc of whole 
blood and 450 cc of 5 per cent glucose in normal saline during the operation and 
left the table with a systolic blood pressure of 130 mm. of mercury. His post- 
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operative couise was smooth and he was dischaiged ambulator} and with the 
wound healed on the 15th postopeiative day On discharge, the urine contained 
only a few' led and white blood cells pei high pow ered field His urme had been 
kept acid with ammonium chloride to pi event stone formation, and he had been 
given 20,000 units of penicillin eveiy 3 hours A letiogiade pjelogiam made li 
months after discharge shows no abnormality (fig 2) The lenal shadow termi¬ 
nates abruptly above the superior calyx indicating that the siipeiior one fifth of 
the kidney has atrophied L'line fiom the kidney was negatue on microscopic 
examination Theie was an appearance of phenolsulphonphthalein from the 
No 4 uieteial cathetei in S minutes and an excietion of 10 pei cent of the djo 
111 a 10 minute specunen 

Comment MacDonald and Hlattheiw, hai'e expeiimentallv demonstrated on 
dogs that Fibrin Foam and Gelfoam used in a similar manner tow Inch w e used 
the oxycellulose gauze giv'e a narrow scar with little oi no scleiosis of the sur¬ 
rounding renal parenchyma 

LXTE SEQUELXL 

The luptmed ludnej' which is not oxploied and either lemoted, lepaircd, or 
drained is subject to a number of sequelae Wood lists these as secondary hem¬ 
orrhage, extravasation of mine, infection, lijdionephrosis, calculous formation, 
and calcified cysts of the kidney Stirling and Lands state that w hile the major¬ 
ity of injuiies of the kidney heal spontaneousl}, the organ maj htei become 
functionless as shown by subsequent functional and pyelographio studies They 
mention a case on winch an excretory urogiam, made 8 weeks .iftoi expectant 
treatment, showed partial atrophy of the Ijdney with the lowei calyces almost 
obliterated They behete that early drainage probably would have saved the 
function of the kidney Campbell and Osgood state that an extensive tear of the 
kidney substance may heal but does so with the formation of a dense scar so that 
a considerable poitioii of secretory tissue may bo destrojed, oi a part of the 
kidney mav suffer from insufficient blood supply due to the scar formation and 
subsequently atiophy They found that patients treated conservatively were 
apt to be confined for long periods and not only subject to late hydronephrosis, 
cystic degenciation, nephrosclerosis, perirenal sclerosis and calculous foimation, 
but hkelj to have disabling pain requning late nephiectomy foi relief Lowslej 
and Ixirwiii likewise emphasize that the remote possibilities of kidney injury 
must be consideicxl They believe that destniction of icnal parenclijTna may 
lead to perininent loss of function, and that in healing the cicatricial distortion 
of a caljx or of the pelvis raaj lead to hjdronephrosis Colston and Baker, m 
considering the latersequclae of renal injuries, found that of 13 cases, G later had 
cjst forniition Colston reported a huge calcified renal cjst following injury of 
the kidnej Bell had 2 c-vses which he treated conservatively by bed rest for 3 
weeks Both patients compl lined of pain at the onset which subsided to a dull 
ache subject to acute ex icerbation during the jears following the injury. Both 
remained in poor health until neplirectomized X-rajs showed calcification in 
the area of evtrava*'.itioii in one case and stones in tire calyceal system in the 
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second. At operation both kidnej's Aveie found to be totall}'^ destroyed. Gum¬ 
ming and Schroeder reported a case of a 22 year old female rvho had been stepped 
on bj”^ a horse 17 years previously and had hematuria following the injury. The 
pyelogram showed a distorted pelvis with only 2 calyces which were small, ex¬ 
tremely narrow, and blunted, the lower of which contained a sizeable calculus. 
The dye function was poor vith a delayed appearance time. Wood, in his series 
of 25 cases of renal injury, reported foiTnation of a stone in one, loss of 60 per cent 
function in a second with no filling of the middle and inferior calyces on excretory 



Fig 3. Case of Coppridge .1, Retrograde pyelogram 16 days following injury, showing 
parenchymal extravasation of dj'e on right side. B, Retrograde pyelograms 6 months 
following injury, shoiving atrophy of right kidney. 


urography, and formration in a third of a cystic mass the size of a cantaloup 
which on operation vas found to be filled with urine. Dr. William Coppridge 
has kindlj”^ allowed me to show slides of the x-rays of a case of his. The patient 
was admitted in mild shock following an automobile accident. The urine on ad¬ 
mission contained 1-3 vhite blood cells and an occasional red blood cell per high 
powered field. The initial retrograde pyelogram was made 16 days following the 
injury" (fig. 3, A) and shows paienchymal extravasation of the dye. This was 
repeated 3 days later with the same findings and there was no excretion of dye 
in 15 minutes. A letrograde studj”^ made 6 months following the injury shows 
virtually complete atiophy of the kidne 3 ’’ (fig. 3, B). The renal outline is reduced 
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to I* inclies by li inches The kidney was funttionless A repeat examination 
4 years following the injmy shows no change We believe that this case repre¬ 
sents an in]wy of the vascular pedicle of the ludney mth subsequent occlusion 
of the blood supply 

-Vn effoit lias been made to locate the 5 cases in oui senes in which ruptuie of 
the kidney was demonstrated by \ lay but opeiation was not performed How¬ 
ever, we were successful in obtaining a follow-up study in only 1 case 

Cose rcpoi t L M B , CMH No 55139, a 26 j eai old housew ife, w as admitted 
to the hospital on August 17,1946, seven daj's following an automobile accident, 
because of peisjstent bematuria and kidney colic on the le£t side of 4 days’ diiia- 
tion associated with urgency and fiequcncy She denied having any symptoms 
refeiable to the unnaiy tract piior to hei injury Hei tcmpeiature was 99 S 
degrees F , pulse 92, lespirations 22, blood pressme 118/76 Tlieie was no len- 
deiness, iigiditj, oi mass in the abdomen or flank The uimo was giosslv 



Tig 4 C\IH No 55139 Itctrogv iJe pjclograin I jo ir follonin,; injurj, slioning club 
bing of some taljcts md constriction of otbers 

bloodj, red blood count 4,150,000, hemoglobin SO pel cent, white blood count 
10,800 A lint pUte of the abdomen levelled an indistinct left p-,oas outline 
Evcieloiy inogiapby revealed poor function on the left side with poor filling of 
the cihces indavciy slight extravasation of the dvefrom tliosupenoi cdyx into 
the paienchjma Two dajs followingadmission the urmo contained 5-8 red 
blood cells and 10-15 wiute blood tells pei high powcied field She was given a 
total of 040,000 units of pcmcfllm, and on drsclurge 4 dajs following admission 
the mine was fiec of iniciostopit elements, and she was asymptomatic and afeb¬ 
rile She iLtuiiitd for a tlicck-up evammation on Septembei 5, 1947 She had 
no tompl nuts 'The mine contained 10 white tells pei high poweicd field, ind 
i st lined smear showed numeioiis batilh Ihcre was an appearance of the 
plieno-ulplionplitlialein m 12 nnimtcs from the left side with an excretion of 
10 pti cent m 20 mmntcs A letrogiade pjclogiam was somewhat bluiied but 
shows dilation mid blunting of the supciioi andmfcrioi talyttsandappaitnl ton- 
-tiittion of the middle tvlvetsffig 1) A icpert e.vaniination toiild not be 
obtained 
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DISCUSSION 

Numerous others have adequately described the various types of rupture 
Avhich may occur. I merely wish to point out that four general types should be 
kept in mind (fig. 5). They are ruptures confined to the calyceal system, rupture 
confined to the cortex, communicating rupture, and rupture of the vascular 
pedicle. 

Good management of any renal disease is that which in the end will conserve 
renal tissue. Conservation of the injured kidney depends first on the early diag¬ 
nosis of rupture of the kidney parenchyma if such is present. Typical symptoms 
and signs referable to the flank as pairi, acute tenderness, rigidity, a palpable 
mass, shock, and hematuria following trauma should be diagnostic in itself. In 



Yt^scvlar- 

Fig. 5. Four types of renal rupture 

other cases where the clinical picture is not so clear, a flat x-ray film of the 
abdomen and intravenous urography should be performed as soon as possible. 
Obliteration of the psoas muscle shadow in acute injuries is evidence of extrarenal 
hemoiThage, provided there is no history of pre-existing renal disease. When 
there is poor excretion of the dye on the injured side, retrograde pyelography will 
give indisputable evidence of rupture of the calyceal system. Sargent believes that 
retrograde studies should be performed in all such cases. A great many urolo¬ 
gists are prejudiced against the use of the retrograde pyelogram in the injured 
kidney. They believe that injection of the dye may incite new bleeding, may 
be an irritant to the ruptured parenchyma, and may disseminate infection. No 
evidence which would indicate or prove that the bleeding Vidll be aggravated has 
been found in the literature. However, it would seem advisable to be prepared 
to explore the kidney should a rupture be demonstrated and hemorrhage ensue 
follondng injection of the dye. Furthermore, the patient may be transfused in 
such an eventuality. That skiodan acts as an irritant on the renal parenchyma 
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lias been dispioved by a case of Campbell m iibich the kidney pehis «as piiiu- 
tuied by the cathetei m a loutine letiogiade study and the dye widely extrava- 
sated thiough the paienchyma Wehac ehad asimilai case m which the catheter 
peiforated to the capsule in a loutine study and all of the dye extravasated be¬ 
neath the capsule (fig b) An excietoiy urogiam peiformed -18 hours latei 
showed complete absorption of the skiodan and an entnelj nonnal pyelogram 
The patient had no pain, no tenderness in the flank, and no fevei following this 
accidental iiiptuie and extiaxasation of the dje In answer to the complaint 
that letiogiade pyelogiaphy may disseminate infection, I can say onlj that most 
uiologistb believe that if theie is extiavasation of blood oi mine, infection will 
usually aiise even without passage of a cathetei. In oin senes 3 cases of pio\ en 



I ir G CMH ?so 62309 Retrograde pjelogram, showing e\trav laation of d)c bent ith 
caiibult of normal kidnc> 

1 uptm e in w liicli the patients w ci e not admitted to the hospital until 7 to 10 days 
following the injiiij weie found to ha\c numcious leukocytes in the mine al¬ 
though they had not been catheteiizcd Xone of these admitted sjmptonis 
lefei ible to the urinary tiact piioi to the injury 

I beliere, as does Wood, that all lupturcs of the kidney as established by flat 
film, excretory mograplij, or ictiognidc pjelogiaplij should be subjected to 
exploration Early exposuie enables the suigeon to remove the extraxasated 
blood clot w Inch if allow ed to i emain m.i} become infected oi result in librosis 
Secondly, early exposure enables one to inspect the kidnej and adjacent stiuc- 
tures and m ike the neccBs.irj' lepaii wheic possible, piacticmg consenatixe sur¬ 
gery Thirdly, cirlj exposure enables one to peiform a primary nephrectonn 
when indic ited Wood beliexos tli it exploration is more easily coined out sev¬ 
eral daj S follow mg the injiirj w hen the extr iv asated blood has coagulated and no 
active bleeding will he encountered There will he no appreciable extiavasation 
of urine during this period as there is little or no renal function immediately fol¬ 
low mg injiirj Furtlicimore, if infarction oeeuis, it should be visible on inspec- 
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tion of the kidney after 72 hours have passed, and the sui’geon will be able to 
form a more accurate estimate of whether the kidney should be removed. With 
severe rupture, however, the patient may go into deep shock and expire, even 
Avith transfusions, and should therefore be operated upon as soon as possible. 


SUMMARY 


Twenty-three cases of injury of the Iddney were analyzed statistically in re¬ 
gard to etiology, symptomatology, and presenting signs. All acute ruptures of 
the kidney were found to complain of severe pain, to have acute tenderness and 
rigidity of the flank, and in 31 per cent of the cases to have a palpable mass. 
Mortality figures were given. Operations performed in 7 cases were listed and 
one repair using hemostatic oxycellulose gauze Avas described. 

Late sequelae of renal injury Avere presented and discussed. 

Intravenous urography and retrograde pyelography AA'ere urged for complete 
and accurate evaluation of a case of suspected renal injuiy. The bugaboo of 
retrograde pyelography Avas discussed. _ 

Exploration in all cases in AA'hich there is extravasation of intravenous or retro¬ 
grade dye or obliteration of the renal and psoas shadoAvs Avas advocated. Sev- 
enty-tAA’o hours aa’rs arbitrarily set as the ideal time to explore the kidney provid¬ 
ing severe hemorrhage and shock do not require immediate operation. 

I Avish to express my appreciation to Dr. Hamilton McKay, Dr. Raymond 
Thompson, Dr. Preston NoAvlin, Dr. Robert McKay, Dr. Walter Daniel, Dr. 
Aubrey Ha\A'es, Dr. Brodie Nalle, Jr., and Dr. Haynes Baird of the urological 
staff and to Dr. E. P. Hipp, Dr. J. W. Gibbon, and Dr. J. P. Kennedy of the 
surgical staff of the Charlotte Memorial Hospital for permission to use their cases 
in this analysis. I particularly AA'ish to thank Dr. Rudolf Bell and Dr. William 
Coppridge for permission to refer to their unpublished cases. I am also indebted 
to Mr. Rufus Meigs for the preparation of the illustrations. 

This clinical analysis aa’us carried out at the suggestion of Dr. Hamilton 
McKaj''. Since its completion aa'c have managed a number of cases AAuth in¬ 
jured kidneys according to the postulates set forth in this paper. We have 
obtained AAKat aa’c feel are very good results and plan to report these cases in 
the near future. 


1400 Scott Ave., Charlotte, N. C. 
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MAJOR, UROLOGICAL SURGERY OK POLIOJIYELITIC PATIENTS 
CONFINED TO RESPIRATORS, DISCUSSION ON ETIOLOGY. PRO¬ 
PHYLAXIS AGAINST AND TREATMENT OF CILCULI IN RE¬ 
CUMBENT PATIENTS 

LEO BRADY ojd WILLIAM J WILSON 

rroin the Departments of Gynecology and Orthopedics, Johns lIopKins hnticrsily, Baltimore 

Piioi to tins publication, there aieiecoids of only 3 poliomyelitic patients iMtli 
lespiiatoiy paialy&is iiho siuvived any type of major suigeiy The fiiot of these 
ieports\\as by Gillespie in 1941 Heiecoided the details of a cesaiian section on 
a pregnant women confined to a lespiiatoi because of infantile paialj'^sis The 
mothei suivived the opeiation, but the child died 6 homo latei from intiacianial 
hemoiihage The opeiatmg time was 29 minuteo Only local anestheoia was 
used The patient’s lespirationsweiecaiiicd out during the opeiation by fitting 
themaslv of a gas machine oiihei nooe and mouth, and administeiing puie o\ 5 gen 
thiough the induction bag Rhj'thmic piessuie w as made on the bag at the lato 
of 16 times a minute 

Foul jeato latei, Metheny icmoied an appendix fiom a pohoinyelitic patient 
who was in a DrinUer leopiratoi when she developed appendicitis The patient 
w as anesthetized w ith nitiouo oxide and a small amount of ethei while still in the 
“non lung " She was then slid out of the lespiiatoi andaitihcial rcopiiation tal¬ 
lied out duimg the opeiation by alternate prcssuic on the chest and on the 
le-breathing bag of the gas machine The opeiation was completed in 15 min¬ 
utes and the patient letuined to consciousness in satisfactoiy condition 
In 1946, anothei cesaiian section on a poliomyelitic patient in a respiiatoi was 
lepoited by Stiauss and Bluostone The picgnancy in this patient was further 
complicated by light pyelitis due to the colon bacillus and latei by supeiimposed 
diffuse gloraeiulonephiitis As the lespiratoi could not be moved to the mam 
opeiatmg loom, an emeigenc}' opeiatmg room was improx ised .Vii endotracheal 
tube was passed The patient was lemoxcd fiom the lespiiatoi and maintained 
w ith a lesuscitator until anesthesia w as stai ted Lhidei cy clopiopane insufliation 
anesthesia, with manual positive picssure toaie bieathiiig bag, a classical cesai¬ 
ian section was done A healthy, 4 pound a ounce, piematuie female child was 
cxti acted The entii e time, from incision to closui e, w as 25 minutes When the 
opeiation w,is completed, the Ixieiselman appaiatus was used until the patient 
was letuined to the lespuatoi The pitient’s immediate convalescence was sat- 
i-facloiv The child continued to gam in weight and at 4 months, weighed 9 
pounds 

The 2 patients who-e histones we arc about to summaiize aie, we behexe, the 
fust to be taken diiectly fiom the “iron lung" to the opoiating loom and to sui- 
xixe majoi iiiological suigeiy Our cases haxe -exeral other jiomts of inteiest 
They emphasize to an unusual dcgice the danger of stone formation m lecumbent 
patients They recoid oiii dcgices of sue ccss m dissolving stones w ith solution G. 
A 23 X car old man led w omaii, aftei 0 dax s of jii odi omal sx mptoms of pohomx e- 
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litis, was admitted on September 11,1945, to Sydenham Hospital and later to the 
Respirator Center at Children’s Hospital School. Examination showed complete 
paralysis of the upper right extremity and extensive paralysis of the left. There 
was mai’ked weakness of both legs. Shortly after the patient was hospitalized, 
the diaphragm and intercostal muscles became involved. She began having 
serious difficulty in breathing and it became necessary to place her in a respirator. 

From the onset of the illness theie was difficulty in controlling the urine. 
Both voided and catheterized specimens soon showed large numbers of pus cells. 
Despite the administration of courses of sulfathiazole and sulfamerazine, the pus 
only decreased slightly in amount; it never disappeared entirely. Cultures taken 
at intervals showed colon bacillus and Streptococcus fecalis. The reaction of 



Fig. 1 Casel. ^i, Numerous small stones in left kidney and ureter. 5, Encrustations 
on bladder as well as numerous calculi in left kidney and ureter. C, Two large stones caught 
in lower end of right ureter. They were not seen in films taken 4 months previously Nu 
merous calculi in left kidney seen in .1 and B have now been passed and bladder encrusta¬ 
tions no longer are present. 

the urine remained alkaline, even though for a short time ammonium mandelate 
was prescribed. 

After a month in the respirator, the patient began having less difficulty in 
breathing. She was able to be out of the “iron lung” for increasingly longer 
periods of time. By the sixth week she had regained sufficient power in her legs 
to walk with braces. However, there had been almost no improvement in the 
muscles of the upper extremity. 

Although from the beginning of the illness the urine contained considerable 
pus, it was not until the eighth month that the patient complained of frequency 
of urination and pain on voiding. Plain x-rays were taken (fig. 1, A and B). 
They showed hundreds, actually thousands of small stones filling the left kidney 
and ureter, and encrustations over the entire bladder. At that time no stones 
were seen in either the right kidney or the ureter. 

The phthalein output was only 25 per cent from the 2 sides for 1 hour; but an 
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intiavenous pyelogram \\as suiprisingb' good It shotted only a slight hjdro- 
nephrosis and hydrouietei on the left The right ludney and ureter ttere uell 
risuahzed and appealed normal Cjstoscopy uas done, but beeause of the 
marked bladder enciustations, it uas impossible to pass a catheter into the left 
meter A 2-way catheter tt as inserted into the bladdei and continuous irrigation 
started (modified tidal diamage) At fiist bone acid uas used and, aftei the 
patient became accustomed to this, solution G as ad\ ised by Suby and 41bright 
This measuie uas veiy successful m getting iid of the bladdei encrustations, 
iiid at a second cystoscopy, it uas possible to introduce a cathetei foi a fctt 
centimeteis into the left uietei Ureteral and leiial lavage vveie then stalled 
with solution G Howevei, the cathetei caused marked distomfoit and slid out 
of the uietei m a few daj s, and so it is unlikely that solution G had any effect on 
the uieteial or kidney calculi In any case, shoitly aftei this second cystoscopic, 
examination, perhaps paitly due to the dilatation of the lower end of the metei, 
the patient stai ted to pass stones and continued to do so daily, until w ithiii 2 
months all the stones m the left kidney and uietei had been passed The fact 
that by now the patient tt as again able to stay out of the respiratoi at least pai t 
of the day and that w e w ere making a pomt of having her sit ei ect for a shoi t time 
eveiy few houis, doubtless helped m enabling hei to pass the calculi 
Unfortunately, 10 months latei the patient developed severe pain on the light 
side and x lajs iiott showed 2 laige stones caught low down m the right uretei 
(fig 1, C) These calculi did not show in the x rays taken 4 months previously, 
ilthough they were prolnbly there The left uretei ind kidney, which 12 
months before had been filled with calculi, now appealed noimai 

\ cystoscopic examination was made and an unsuccessful attempt made to 
hav'e the ureteral stones pass Hei condition grew steadily w orse, and the severe 
pain in the right side peisisted It had now become necessary to keep her coii- 
stantlj’ in a lesmratoi The nonprotciii nitrogen increased The white count 
was maikedly elevated Hei temperature was 103 F, the pulse 120 Even 
though she now could not be outside of the respiratoi more than a few minutes 
w ithoiit becoming C 3 aiiotic and losing consciousness, an operation w as decided on 
The anesthesia was administered by Dr Cless Foidjce who made the following 
lecord ‘ The respiiatoi was transfciied to the operating room and was kept m 
operation until time for the administiation of the anesthetic Preparations had 
been made for intratracheal intubation in case it should be necessary Sodium 
peiitothal (21 per cent sol), which was supplemented by nitious oxide and oxj- 
gen, had been chosen for the anesthesia The mechanism of the respiratoi was 
stopped and it w as opened, giv mg access to an ai m foi the v eiiipuiicturc and to 
the abdomen foi the surgical piocedurc An assistant reniov ed the heavy rubber 
c ollar fi om around the patient’s neck When coiisciousiicss w as lost, a fate mask 
was applied and a flow of oxjgeii, oOO cc per minute viiid nitrous oxide 1000 cc per 
minute was started, using the absorption tcchniciue Ihe patient’s feeble re¬ 
spiratory efforts were supplemented by gentle, rhvthmic pressure on the bag 
during inspiration Vftei a few minutes, a pharjiigeal airway was introduced 



384 


LEO BRADY AND AVILLIAJI J. AYILSON 


without difficulty. A very light plane of anesthesia was maintained, which com¬ 
bined with the muscle paralysis gave very adequate relaxation. As soon as the 
operation Avas completed, the respirator Avas closed and its mechanism again 
started. The face mask Avas removed and patient Avas conscious AA’ithin a feAV 
minutes.” 

A right inguinal extraperitoneal incision AA’^as made and continued around ante¬ 
riorly almost to the midline. The upper of the 2 stones Avas easily removed, but 
great difficulty Avas encountered AAuth the second. It Avas firmly Avedged in the 
ureter a short distance from the bladder. Fift}’’ minutes Avere required to com¬ 
plete the operation, the longest time recorded that a poliomyelitic patient Avith 
respiratory paralysis had been kept under an anesthetic. Nevertheless, the pa¬ 
tient’s condition Avas satisfactory at the end of the operation. A chemical analj'- 
sis shoAved that the stones Avere composed entirely of ammonium phosphate. 
There Avere no traces of magnesium or of calcium. 

The convalescence Avas stormy, but at the end of 2 months, the incision had 
healed and the patient had no urinary symptoms. As had been anticipated, 
Avhen the urinary complication cleared up, her respiratory difficulty improved and 
she no longer needed the respirator. 

This patient is noAv home and, while Ave realize there is danger of her developing 
further urinary complications, Ave are hopeful that the regimen noAv being folloAved 
Avill lessen this possibility. She has been instructed to force fluids, limiting her¬ 
self, hoAvever, to 1 glass of milk a day so as to cut doAvn her calcium intake. At¬ 
tempts to keep the urine acid had never been successful in her case, doubtless due 
to the presence of urea-splitting organisms. With most of her infection cleared 
up, AA'^e may have more success Avith this in the future. She still can move her 
left arm only slightly and her right, not at all, but is again able to sit up and to 
Avalk Avith braces. She is encouraged to Avalk as much as possible and never to 
remain in the same position for a long period of time. In order to get all the 
advantages that different positions offer for urinary drainage, she has been in¬ 
structed to lie on her face tAvice a day for half an hour. Regularlj"^ repeated roent¬ 
genograms, so far negative, Avill be continued. 

The second patient Avas the sister of the first, 20 years old and Aveighing slightlj'^ 
more than 200 pounds. She Avas a student nurse at the time her sister was taken 
ill and AA’^as at once called home to assist in the nursing. Five days later, she her¬ 
self deA^eloped poliomyelitis, Avith even more extensive paralysis than her sister. 
All four extremities Avere paralyzed along Avith the diaphragm and intercostal 
muscles. At S^ffienham Hospital she Avas placed in a respirator and not until 2 
months later could she remain out of it as long as an hour. 

From the start of her illness, she complained of frequency of urination, although 
at first the urine contained no pus. After a feAV Aveeks, hoAA'ever, there Avas defi¬ 
nite evidence of urinaiy infection, as shoAAm by clumps of pus cells in the cathe- 
terized specimen. Cultures taken at different times during the year at Syden¬ 
ham showed Aerobacter aerogenes, Streptococcus faecalis, and Escherichia coli. 

The patient at one time complained of pain in the right flank, but plain x-rays 
and p3'^elograms taken 3 months after the patient Avas admitted to the hospital 
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were negative, as was also a cystoscopic examination done at that time. She 
was given sei'eral courses of sulfadiazine and even streptomycm was prescribed. 
Each time she was helped symptomatically but the cultures remained positive. 

At the end of a year she was transferred to Children’s Hospital School. There 
had been almost no improvement in the muscles of either the upper or lower ex¬ 
tremities, but the patient was able to be out of the respirator most of the time. 
During this year she lost over 100 pounds, which brought her weight down to 
only 95 pounds. An .x-ray taken just the day before leaving Sydenham showed 
several large stones in the right kidney. She was then, however, having no pain. 

The patient was cystoscoped at the Children’s Hospital School; a catheter was 
passed into the right kidney and irrigation of the kidney pelvis with solution G 
started. AVe had little hope that solution G would dissolve such large stones, but 



Fig. 2. Case 2. A, Large stone blocking ioner end of rigtit ureter anti a group of largo 
stones in right kidnci'. Left side (d urinary tract ncg.itivc. if, Several large stones block, 
ing right ureter and several more still in rcn.al pelvis. 

preferred to try anything rather than surgery. Fluids were forced and when the 
patient could be out of the lespirator, she wa.s placed in a semi-.sitting position. 
It was impossible for this patient to cither stand or sit up straight. 

Two months later, the patient developed severe pain in the right flank. .Vn 
.\-ray showed that one of the large stones in the right kidney had dropped into the 
ureter and apparently shut it off completely (fig. 2, .1). The patient’s condition 
became progressively iiorse, and she had to be constantly in the respirator. 

.Vn operation was decided on, and the stone was removed through a right low 
extraperitoneal incision. One might ask why was not the kidney explored at the 
same time and the leiial calculi rcmovcil. Possibly thi.s should have been done, 
but this girl wa.s at best a veiy poor risk and both the anesthetist and the operator 
(llrady) believed that the minimum should be done with the maximum speed. 
.Vn important factor that demands attention nhen nnajor .surgeiy is pcrfoinicd on 
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paialyzed patients is the difficulty encountered in giving intravenous fluids. 
Because of the inaccessibility of the veins and their lack of tone, transfusions can 
usually be given only by cutting down on the vein. 

For 6 days after operation, the patient was quite comfortable. Large quanti¬ 
ties of cloud 3 '' urine poured out of the incision and she no longer had any pain. 
However, on the sixth day, the colic in the right flank returned and the urinary 
drainage through the incision stopped. An x-ray (fig. 2, B) showed that several 
stones had moved down into the ureter and again had blocked it. An immediate 
operation was necessary. 

Because of the potential difficulty of keeping the patient breathing when placed 
in the usual kidney position, we were reduced to using an anterior approach. 
The peritoneum was once opened, but due to the atrophy of the muscles, it was 
possible to remain extraperitoneal during most of the operation. Very little 
kidnej’’ cortex remained. Several large stones were firmly wedged in the ureter. 
It was decided to remove the kidney and enough of the ureter to include all of the 
stones. This maj’- seem radical, particularly as the patient is in danger of de¬ 
veloping trouble in the other kidney at a future date, but we thought it the wisest 
procedure. When the removed kidney was inspected, we felt even more certain 
that a nephrectomy had been indicated. There was thick pus in the kidney 
pelvis and calcareous deposits in the catyces in addition to the large calculi. We 
do, of course, regret that we subjected this patient to 2 operations, but believe 
that she was in better general physical condition to stand a nephrectomy at the 
time of the second operation than she was at the first. These stones like those 
removed from her sister, were composed of phosphates, but in this patient the 
phosphates were combined with magnesium and only traces of ammonium and 
calcium were present. 

Because of the infection, the wound took 6 weeks to heal. There is, however, 
no danger of hernia as this patient will never walk or sit up straight. She is still 
in the hospital, but quite comfortable and is on the regimen which we are carrying 
out on all the patients in the Children’s Hospital School with any respirator}" 
difficulty due to poliom 3 ''elitis. We feel that these measures are particularly in¬ 
dicated for those who are or who have recently been in the “iron lung.” 

We have at present in the Children’s Hospital School, 8 patients in respirators. 
Their ages vary from 15 to 33. None of this group is having renal colic at the 
present time. All have had negative roentgenograms with the exception of one 
17 year old girl who has some gravel in one of the calyces of the right kidney. 
Since we have recently been able to take her out of the respirator and have her sit 
up for hours at a time, we are hoping she will soon pass this. If she does not, we 
will introduce a catheter into the kidney pelvis and try to dissolve the calcareous 
material with solution G. 

All except 2 of these patients can now be out of the “iron lung” for intervals 
vaiying from several hours to several days. As they become able to sit up and 
move around, the danger of stones forming becomes markedly decreased. It is 
in those who must spend all or a large part of their time in respirators that this 
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danger is greatest In order to lessen this danger, the following measures are 
earned out on all patients in the "iron lung” unit of the Children’s Hospital 
School 

A daily fluid intake of at least 3000 cc is prescribed The dietician sees to it 
that there is a sufficient variety of food to ensure an adequate vitamin content 
In order to lessen the calcium mtake, only 1 glass of milk a day is permitted 
Citrus flints are given in only moderate amounts Alkaline drugs such as soda 
bicarbonate or affialme saline cathai tics are not used 

The first morning specimen of urine is tested with nitiazme paper soon after it 
IS voided If it IS alkaline, ammonium chloride is prescribed for from 24-48 
hours We realize that this will not acidify the mine when there is infection 
w ith urea splitting organisms and may even be haimful How ever, w hen this is 
not the cause, ammonium chloride may be very effective m lowering the pH A 
special reason for keeping the urine acid is that most of the stones in recumbent 
patients are made iin of phosphates 

Any complaints of frequency of urination or dysuria are investigated promptly 
When infection develops, which is an ever present danger, siilfathiazole or sulfa¬ 
diazine is prescribed, but never for more than 1 week at a time We have not 
seen any cases where stone formation could be attributed to sulfonamides, but 
it w ould seem logical to suppose that m recumbent patients there w ould be an 
increased possibility of this occurring 

When renal colic or any pain in the flanks is complained of, \ lays are at once 
ordered Moreov er, routine roentgenograms are taken at regular mtervals As 
our first patient demonstrated, stones of considerable size can develop in recum¬ 
bent patients in a verj' few months 

We believ e that nothing is more helpful m prev enting the dev elopment of stones 
in recumbent patients than frequent change of posture Wiile i ealizing the roles 
played by infection, decalcification of bones, the pH of urine, hyperparathyroid¬ 
ism, dietary deficiency, and probably several other factors, stasis is probably of 
prime importance in the formation of calculi m recumbent patients 

Boyd demonstrated by stereoscopic pyelograms that m some patients there are 
major and minor calyces which are directlj dorsal to the pelvis With a pelvis 
of this anterior vanety drainage from the dorsal calyces is not free, and it is al¬ 
most impossible to get rid of any gravel which may collect in them without turn¬ 
ing the patient on hei face He reported a case in which by placing a patient on 
her face for several hours a da}, slie was able to pass a large amount of gravel 
which had collected in both lodneys Bo}d recommends that a patient drink 
large quantities of fluid before being placed in a prone position Pulvertoff also 
emphasized the importance of renal dramage m recumbent patients He insists 
not only that they be turned on their side several times a day, but also that they 
be tilted by altcrnatcl} raising on blocks, the head and foot of die bed 

It IS diffii lilt at best to see to it that paralyzed patients have their positions 
changed frequently IMien these patients have to spend all or a largo part of 
their time m respirators, this feature becomes a musing problem of major impor- 
t Hire It IS sometimes impo-sible to h ive them he on their faces for even short 
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periods of time as respiratory difficulties are apt to develop. In the Children’s 
Hospital School all patients in respirators are turned on each side for a definite 
period of time every day. At least once a day, the foot of the respirator is ele¬ 
vated to give the patient better drainage to the lower calyces. Before any of 
these changes of positions are made, the patient is given large quantities of water 
so that the dependent calyces may be better flushed out. 

SUMALVEY 

Two patients were taken directlj'- from the “iron lung” and successfully op¬ 
erated on for major urological conditions. A ureterotom}" for calculi was 
performed on one; on the second, a ureterotomy for calculi and finally a nephrec¬ 
tomy. Both of these patients were anesthetized for 50 minutes. It would have 
been very difficult to perform these operations if the patients had not been in 
such an institution as the Children’s Hospital School where there are respirators 
Avhich can be taken directly to the operating room. 

It is of interest that the 2 patients were adult sisters, that they developed the 
bulbar-spinal type of anterior poliomyelitis within 1 week and both were later 
operated on for stones in the urinary tract. 

Chemical analysis of the stones removed from 1 patient showed just a trace 
of calcium. In those from the second, not even a trace was present. This indi¬ 
cates that in these 2 women decalcification of the bones and excessive calcium 
intake played no part in the development of the calculi. We believe that the 
immobilization itself with defective drainage of some or all of the calyces prob¬ 
ably plays the most important role in the development of stones in recumbent 
patients. 

The measures that are now routinely employed in the “iron lung” unit in the 
Children’s Hospital School to prevent the development of calculi are outlined. 
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iMET/VSTA&ES TO EXDOjMETRIUil AND SKIN FROil CARCINOJIA 
OF KIDNEY REPORT OF CASE AND REVIEW 
OF LITERATURE 

MAX RATHER anu CLARENCE &CIINHDE1UEIN 
/ rom the Department of Urology, Jewish General Hospital, Montreal 

The finding of metastases fiom caicmoma of the ludney, in exticmely unusual 
sites, namely endometiium and skin, has piompted a picsentation of the case le- 
port to follow In a thoiough review of the literatuie on malignant lenal tnmois, 
the only case of metastasis to the iiteius fiom caicmoma of the kidney is cited in 
Willis’ textbook The Spread of Tumors tn the Human Body, and Mas repoited by 
Eshner m 1908 Hinman and also AlehcoM, in pei sonal commiinicationb, have 
no lecord of endometrial metastasis fiom lenal tumoi 

Reference to skin spread Mas found in only 8 cases Cochez and Bessei, in 
1933, described a case of skin metastases fiom a papillaiy adenocaicinoma of the 
kidney MelicoM, in a compiehensic e levieM of lenal tnmois at the Presbytei lan 
Hospital, lists 3 cases of metastases to the supeificial tissues, of mIiicIi 3 Meie to 
the scalp, 1 to the sciotum, and 1 to the skin Nalle lecoided 2 lustaiicos of skin 
metastases from lenal tunioi 


CitSB REPORT 

R A, a 05 yeai old feniile, Mas admitted to the IcMish General Hospital, 
^lai ch 15,1940, with a histoiy of painless hematui la of 3 months’ dm ation Past 
and familial histones Mere noncontiibutoiy Physical examination levealed an 
eldeily female, exhibiting moderate palloi, and evidence of iccent weight loss A 
ballottable mass Mas noted in the light loin The blood piessnio on admission 
was 140/90 mm Hg 

The urine Mas light yellow and acid in leaction The specific gravity was 
1 010 Theie Mas a tiace of albumin, sugai negative Alicroscopic examination 
showed 6 to 8 led blood cells pei high power field The nonpiotein mtiogen was 
28 5 mg pci 100 cc blood, and the cieatinino was 1 3 mg pei 100 cc blood A 
chest x-iay was negative 

Cystoscopy was peiformed The light pyelogiam showed marked distoition 
of the leiiiil pelvis, which suggested a tunioi of the kidney 1.110 left pjclogram 
was noimal 

Exploiation through the right loin leiealed a laige kidney with almost com¬ 
plete leplacement of paienchyma by tuinoi Firm adhesions bound the kidney 
to the infeiioi vena cn i Nephrectonij waspeifoimed with considerable difli- 
cultj, because of the close associ itioii of tunioi to the iiiferioi \ ciia ca\ a 

Pathological examm ition revealed adenocarcinoma of kidney, with invasion of 
ren il capsule and cap-ulai vessels (fig 1,-1) '1 he mass of tunioi wascomposed 

foi the most part of rathei complex tiibuku stnicturcs, which vaiicd consider ibly 
in size and shape. Ill iiij'show ing papillaiy infolding The^ tubular stiaictures 
weic lined by single lajers of lehtively tall column ir epithelial cells, showing 
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vacuolated cytoplasm and nuclei which varied in position, the majority being 
basally arranged. These nuclei were for the most part relatively uniform in size, 
shape and staining quality, although occasional variation was seen, and occasional 
mitotic figures encountered. Solid masses of granular tumor cells were also 
noted. 







Fig. 1. A, Original adenocarcinoma of kidney, showing tubular structures lined by tall 
columnar epithelial cells. (X 95) Note also solid masses of distinctly granular cells. B, 
Skin biopsj', showing solid masses of metastatic tumor cells in subcutaneous fat. (Low 
power.) C, Endometrial curettings, showing metastatic tumor composed of large poly¬ 
gonal cells, with centrally placed nuclei. (X 95) D, Left uterine cornu (autopsy), showing 
typical tumor cells, with interstitial hemorrhage and necrosis. Xote tumor cells in lym¬ 
phatics of myometrium. (X 95) 

The patient made a good recoveiy. She received a course of deep x-ray ther¬ 
apy over the operative site, and was discharged 30 days after admission. 

She was readmitted to hospital 6 months later, October 1946, complaining of 
vaginal bleeding, of 2 months’ duration. Physical examination revealed 2 cir- 
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cumsoiibed masses in the skin One «as situated just to tlie left of the umbilicus, 
and measmed 5 tm in diametei, the othei m the light midaxillaiy line at the 
level of the seventh iib, measuied 3 cm in dumetei Both nodules iieie hard, 
fixed to the skin, nontendei, and piesented a supeificial bluish discoloration, 
nitli dilated suiface venules An \ laj' of the chest and long bones iias negative 
foi evidence of metastatic involvement Both skin lesions weie completely ex¬ 
cised, and a dilatation and cuiettage of uteius peifoimed The patient made a 
good lecovery following these biopsies, and was dischaiged from hospital 10 days 
later 

Pathological examination confirmed the clinical impiession of lenal metastatic 
lesions in the skin Histological examination of skin biopsies (hg 1, B) showed 
them composed of tumoi cells, with no acinar diffeienti ition, and consisting of 
solid masses of tumoi, in which the nuclei were lelatiiely dense, and abundant 
though poorly defined gianulai cytoplasm noted Invasion of endothelial lined 
channels in some situations was noted 

Histological examination of the endomctiial curettmgs (fig 1, C) levealed 
sheets of tumor composed of large masses of tumor cells siippoited on delicate 
trabeculae The tumor consisted of fairly large polygonal cells showing lela- 
tively small, centially placed nuclei, with one oi nioie pi oniiiieiit nucleoli These 
nuclei varied only slightly in size and shape, but levealed occasional mitotio 
figures The tumor resembled a hypeinephioid carcinoma of kidney 
In December 1940, the patient complained of pain in the left thigh An x lay 
showed changes suggesting metastatic lesions in the lowei portion of loft femur 
Her general condition had doteuorated, she had become cachectic, with mirkod 
secondary anemia, and was admitted m exticmis, lamnry 1947 She expned 
48 hours later 

At autopsy, massive bilateial replacement of thoadienal glands by metastatic 
tumor was noted Examination of the lungs revealed no gioss evidence of meta¬ 
static involvement, but histological study through seveial sections of lung tissue 
showed metastatic nodules leplacmg lung parenchjma Heie the tumoi was 
composed of irregular nests of cells, separated by tlun bands of fibioiis connective 
tissue The tumoi cells weie seen within blood \essels, and m alveoli 
In the uterine cavity, one iiiegulai daik brown, finn mass of blood clot, meas¬ 
uring 15 cm in diameter was intimately attached to the wall, m the legion of the 
left cornu Sections through the hemoirhagic mass in the left coinu (fig 1, D) 
showed It to consist of a polypoid mass of typical tumoi tissue, which was the seat 
of interstitial hemorrhage and neciosis The tumoi nuaded the myometrium 
foi a short distance In this \ icmity, masses of tumoi tissue could be seen lying 
in thin walled blood vessels and Ijmphatics 

Finally, metastatic lesions were deraonstiatcd in tlic lowei end of the loft femur, 
and in the superior mediastinal lymph nodes 

summxiu 

A case of carcinom i of the kidney with metastases to the endometrium and 
skin has been presented It is interesting to note that these unusual sites of me- 
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tastases were present in this patient, at a time when clinically demonstrable 
metastases were absent in the lungs and bones. However, it was only on histo¬ 
logical examination of the lungs at autopsy, that microscopic foci of metastatic 
involvement were noted; and only toward the terminal phase of life that spread 
to the left femur became evident clinically. 

In view of the extreme rarity of endometrial metastasis from renal tumor, and 
its association with another unusual site in the skin, this case was considered 
worthy of presentation. 

The authors are indebted to Dr. H. C. Ballon, Department of Surgery; Dr. 
G. J. Strean, Department of G3mecology, and Dr. M. A. Simon, Department of 
Pathology, for their kind assistance in the preparation of this case. 

Medical Arls Building, Afonlreal, Canada. 
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PYELITIS GLANDULATIIS 
GEORGE h TOR^SSA, Jn 

I lOm the Dwiswii of Uiology, Stanford VniiersUij School of Ucdicine, San Francibco, Calif 

Pyelitib glandulaus has been lepoxledonlyS times (Pasckis, Biutt, and Foot) 
and IS to be consideied a medical laiitj' Ackeiman and Plant haie each le- 
poited a case of mucinous adcnocaicinoma of the lenal pelvis, both iudnej^l, also 
show mg the piesence of pyelitis glandulaus Glandulai development m the 
uiinaiy vesical epithelium, lesembhng that of the intestinal tiact, Ins been ob- 
seived many times, both in evstiophy and anatomically noimal bladdeio, and 
glandulai epithelium m the iiietei has been lecoided once, by Paschkis 

The lanty of pyelitis glandulaus, the question of etiology, and possible conse¬ 
quences of such a lesion make its oecuiience woithy of lepoit 

evse REPORf 

W Iv , No A2S-1G0, a 4G yeai old Negio, was seen in the Stanfoid Urological 
Clinic on Septembei 17, 10-15, comiiKining of an iiiteimittent light Hank pain of 
2 weeks’ dmation Physical examination was esscntnll} negative Liboia- 
toiy studios Red blood cell count, 3 8 million pei cubic mm , hemoglobin, 71 gra 
per cent, white blood cells, 8,000, blood uiea, 24 mg pei cent Uime loaded 



I'ld 1 Vbsccssccl kidiicc and c dculus \’olc d irk pcKic lining of loner polo 

With Icucocv tts, albumin, 4 plus, ciiltuics -liowcd 2000 anaerobic non homoh tic 
stieptococci pel cubic centimeter Exeictoiy mogianis icve lied a normal well 
fimctionmg left uppei uiiiurv tnet, and a luge staghoin cdculus m the'uglit 
kiune> witii oiilj a fiint traie of opaque boIutioH in the caheca 
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On September 24, 1945 a right nephrectomy ^vas performed. There was only 
a moderate amount of perirenal fibrosis. He was discharged on October 12, 
1945, and ^vhen last seen on November 24, 1945, his urine was clear and he was 
the feeling quite well. 



Fig. 2.4, Note papillary glandular lining and underlying smooth muscle. B, Loose 
stroma and numerous lymphocytes and lymph follicles surrounding glands. C, Well 
differentiated secreting glands and stroma infiltrated with lymphocytes. 



Fig. 3.4, Secreting goblet cells basal nuclei. B, Note globule of mucinous secretion, 
cutieular border and well differentiated basal nuclei. 


The kidney measured 11.5 by 6 by 5 cm., and weighed ICO gm. It was prac¬ 
tically destroyed by the large 55 gm. calculus and had numerous abscesses at the 
end of each ramification (fig. 1). The pelvis was granular, especially the lower 
pole which was red and thickened. The average thickness of the corte.x was not 
more than 3 mm. 
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Histologically, the lining of the lower calyces and pelvis resembled the mucosa 
of the large bowel (fig. 2). The typical mucous glands were separated by abun¬ 
dant loose connective tissue heavily infiltrated by Ijmiphocytes, and beneath the 
glands was a prominent layer of smooth muscle (fig. 2,.-I audit). In several 
places the pelvic lining had thrown itself into paiiillaiy piojections (fig. 2, -I). 
Lymph follicles with reaction centers uere numerous (fig. 2, B and C). The 
glands had numerous goblet cells actively secreting mucin, and a thin cuticular 
border as seen in large bowel epithelium (fig. 3). The nuclei were basal in posi¬ 
tion and a definite basement membrane rvas present in each gland (figs. 3, -1 and 



i'lo. 4. ..1, Biisement membrane present in each laud. it. Sclerotic infected renal 
parenclij ma. 

4 .1). Wien the pathologist first saw these sections, the question was raised as 
to whether or not a section of the colon had been included in the nephrectomy. 
Wien assured that such was not the case, joint study and further sections showed 
this to be glandular pyelitis, complete in all respects to the glandular development 
of the intestinal type. 

Parenchymal sections .showed glomerular libiosi.s, dilated tubules lined by 
flattened epithelium and contining cither hyaline casts or clumps of leucocytes. 
The capsule was thickened and theie was marked infiltration by lymphocytes and 
polymorphonuclear leucocytes. Lymphoid follicles weie numerous (fig. 4, B). 

mscussio.s 

In the 3 reported cases of Paschkis, Brutt, and Foot, renal calculi were pie.scnt, 
as in this case. Plant’s and -Vekerraan’s cases of mucinous adenocarcinoma and 
glandular pyelitis also had calculi. Why chronic irritation results in the occur¬ 
rence of glandular epithelium presents two plausilrie explanirtions; orre, it is 
a metrrplasia, or, pre-e.\isting fetal cell rests have beerr stirred to activity. ’ 
-Metaplasia can be seen in the same microscopic section in some cases of cystitis 
ghtrrdirkrrts, .showing the charrge from transitional, to columnar, and then to 
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UNUSUAL URETEROGRAMS IN A CASE OF 
PERIARTERITIS NODOSM 

RUSSELL S. PISHER2 and HERBERT H. HOWARD 

Periarteritis nodosa or polyarteritis nodosa, as it is more accurately character¬ 
ized, is a chronic systemic disease ivhich has been found to involve the urinary 
tract in over 80 per cent of the reported cases.® The case reported herewith is of 
interest because of the extensive and unusual involvement of the ureters and the 
extraordinary and perhaps pathognomonic ureterograms associated with this 
localization of the inflammatory lesions. 


CASE REPORT 


Miss J. H., a 13 year old schoolgirl, was admitted to a suburban hospital on 
February 24,1947 with acute abdominal pain and a rigid abdomen. The clinical 
picture, however, was not entirely typical of appendicitis and after several hours 
the acute abdominal symptoms subsided. Two days later she developed joint 
pain, migratory in nature, affecting the anldes, shoulders, elbows and wrists. 
These joint pains continued with varying severity for several weeks, but only on 
one occasion was there visible involvement of a joint, and this was swelling wth- 
out redness of the left wrist. Four days after admission she developed a macu- 
lopapular rash on the extremities, most marked on the flexor aspects. By three 
weeks after admission the rash had disappeared but abdominal pain had devel¬ 
oped in the right upper quadrant and she began to have chills noth spiking tem¬ 
perature of 104 F. and other findings suggestive of sepsis. Penicillin and sulfa¬ 
diazine were ineffective in controlling the fever and chills and the patient developed 
vomiting. 

On March 25, an intravenous urogram showed excellent concentration, filling 
both pelves. The 60 minute film revealed considerable concentration of the dye 
remaining in both kidneys. The upper thirds of both ureters were markedly 
spastic, with moderate dilatation of the ureter (fig. 1). 

The patient was seen by one of us (H. H. H.) on March 26. The abdomen was 
entirely negative except for some soft distension; the liver edge could be palpated 
below the costal border; there was no costovertebral angle tenderness. The 
urine sediment, other than shoAving 2-f- albumin and 4 to 5 pus cells in each 
high power field, was negative. The nonprotein nitrogen was 32. Because of 
the negative physical and laboratory findings, a complete urological investigation 
was not made. 

On March 30 she was seen again because of a sudden onset of right upper 
quadrant pain. Her abdomen was considerably distended at this time, and most 


1 Read at annual meeting, North Central Section, American Urological Association, 

Cleveland, 0., October 24,1947. , at j- i o i. i 

2 Research Fellow in Legal Medicine, Harvard Medical School. 

2 al Boyd L J : VI. The renal and cardiac manifestations of periarteritis nodosa. 
Rnll New York Med. Coll., Flower and Fifth Avenue Hosp., 4: 176-184,1941. 

hi T oruE R. B. AND Mullens, F.; Polyarteritis nodosa: Report of 11 cases with review 
of recent literature. Ann. Int. Med., 24:11-29, 1946. 
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of the tenderness, with some spasm, was over her gallbladder region. The white 
count was 17,000; her temperature was 100 F. and it was believed that she had a 
surgical abdomen, not involving the renal tract. That same afternoon an e.v- 
ploratoiy laparotomy was done through a right upper quadrant muscle-splitting 
incision. The liver was enlarged and the capsule showed numerous linear, 
grayish-whitestreaks, arranged in a spider-web fashion. Thcrewas considerable 
engorgement and hyperemia of the liver. Aspiration cultures were taken and 
later reported to show no growth. A routine appendectomy was done. The 
intestine showed no focal lesions, nor was there any demonstrable lymphadenop- 
athy hi the mesentery. 

The postoperative course was progressively downhill, u itli exacerbated vomit¬ 
ing, unrelieved by AVangensteen decompression. 



Fig. 1. Upper thinis of both ureters arc marketllY spastic with moderate dilatation, 
indicating some degree of obstruction due to marked irntaidJitv in proximal tldrd of ureters. 
Sixty minute film shows considerable concentration of dye within both kidneys and both 
ureters. 

On April 4, a second intravenous pyclogram showed the same defonnity in the 
ureters that was found on IMarcli 25, and the pelves still contained a considerable 
amount of dye at the end of 1 hour. 

On April 10, the patient developed distention of the abdomen and marked 
oliguria; the nonprotein nitrogen was lepoitcd as IGO mg. per cent and in the last 
12 hours preceding death she developed generalized eoijviilsions. Siic e.vpiied on 
her forty-sixth hospital day. 

During tlie hospital stay, the sedimentation rate lind increased from 40 mm. 
per hour on admission to 140 mm. per hour prior to laparotomy. There was a 
marked anemia with a red blood count around 2,000,000 and a hemoglobin of 10 
per cent. The white blood count varied from 9,000 on admission to 17,000 prior 
to laparotomy. 

The pathological leport on the appendix (Dr. Olga Leary) showed “an endar- 
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terifcis and inflammatory exudative process involving the arterioles.” Electro¬ 
cardiograms during the hospital stay were not abnormal. 

The final clinical diagnosis, made as a result of the laparotomy, was periarteritis 
nodosa with terminal nephritis and uremia. 

Autopsy: The examination was performed by one of us (R. S. F.) 6 hours after 
the patient e.xpired. The significant macroscopic findings weie confined to the 
urinary and intestinal tracts. 

The kidneys weighed a total of 300 gm. The capsules stripped readily, expos¬ 
ing bro\\'nish-yellow tissue with numerous bright red hemorrhagic areas, varying 
up to 5 mm. in diameter. On section, there was marked vascular congestion 
with numerous hemorrhagic foci similar to those seen on the surface throughout 
the cortex and medullary zones (fig. 2). Throughout the kidneys, especially at 
the cortico-medullary junction, there were numerous white glistening structures 
which, on section, showed tiny lumina and were recognized as small blood vessels 


, •Ti.’r-S 












Fig Fhotograpli of cut surface of uppei pole of kidney, showing enormously s\\ ollen 
cortex which is traversed by radial columns of hemorrhage and stippled by petechiae. 

with tlfickened walls. ~The parenchjmia between the hemorrhagic foci was 
yellowish-brotm. The'entire kidney tvas soft and flabby. The renal pelves 
were injected, but grossly free of exudate. 

The ureters were not dilated, but the walls, especially throughout the upper 
half of each ureter, were markedly thickened and of a glistening, pearly-gray, 
edematous character. Lying medial and parallel to the left ureter for a distance 
of 3 5 cm beginning approximately 2.5 cm. below the ureteropelvic junction, 
there was k conglomerate group of lymph nodes, the largest of which measured 
2 5 cm in length. These were of a soft cellular, nonhemorrhagic character and 
resembled the lymph nodes seen elsewhere in the abdomen. This mass of 
lymph nodes impinged upon the left ureter and compressed it to some degree. 

There was hyperemia of the bladder mucosa. . , , 

The esophamis was unremarkable. The stomach contained about 100 cc of 
Hnuid “coffee ground” material. The jejunum and proximal ileum were mark¬ 
edly distended and, especially in the ileal segment, the serosa was intensely in- 
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jected and oveilaid by a small amount of fibiinous exudate Ihe distention 
terminated abruptly, appioximately 3 feet above the ileo cetal vah e and the dis¬ 
tal poition of ileum ii as collajjsed and bound domi by oiganiziiig fibrinous adhe¬ 
sions which appaiently caused neaily complete obstmotion The idhesions 
were readily stiippcd, howevei, and the intestinal wall in this segment was onl\ 
slightly thickened and was not Jieniorihagie The mesenteiy of the small bowel 
showed modeiate dilatation of the blood vessels Vt the loot of the mescnteij 
theie weie nuineious enlaiged lymph nodes x'ai-jing up to 15 mm in diameter. 
The appendical stump w as w ell healed 

JIicioscopic Active vasculai lesions weie confined to the kidneys, ureteis and 
gallbladder In these situations many of the medium and small ai terics and the 
arterioles woic rirvobed by a --exere inflammatoix and piolifeiative piocess (fig 
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lu a Phutoniicroiiraiiii show iiiK iinoKcmcnt of idj ucnl xcssels, ono, acute intiamnia 
torj stage, the other, hcahug Lrcleral lumen is at upper left X 12 


3). The xessels affected laiiged from .ibout 20 mitia to 2 mm in diameter and 
wheiesereial adjacent \ esscls weie affected there was co.desteine of peiivasciilai 
zones of iirfiamination to foiirr nodules up to o mm in diameter The inrohe- 
nient of l.irgei aitcnes was segnient.il, and Iheic were occasional .ireas wheie one 
Bide of the wall was m.iikedly thickened .iiid iiifiltiated, while the opposite wall 
w.is iiomi.il 111 thiclaicsB, and showed an orderly aiiangcmcnt of its \aiioiis layers 
'Ihc lesions railed iii ago fiom early acute mtlammalion, with ccihilai exudation, 
to ‘the healing stages,” cluiacteiizcd by maikcil piohfeiation. In the acute 
mllainmatoiy stage (fig 4, .1) the ultima .ind the iiiiici media were coiireitcd 
into .111 eo'iiiophihc giamil.ir or hj.ilmc substance, and the outer media .iiid ud- 
\ enlitia weie intenselj cdcni.itous, with wide sp iccs between swollen, p.ile stain¬ 
ing nui'Ciilar fiber s The eiitiie tliiclvness of the wall and an adjacent zone 
ficqucutly .cs wide .is the rcsvel itself, w.is infiltrated with nciitiophils, Ijnipho- 
crtcs, jil.isnii cells and occasional eosinophiles In many of the smallei \ esscls 
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the lumina were occluded by fibrinous thrombi and cellular exudate. In the 
lesions of longer duration (fig. 4, B) the intramural cellular e.xudate was less 
prominent, and there was marked proliferation of fibroblastic elements with 
thickening of the intima to two or three times the narrowed diameter of the 
lumen and similar two- or three-fold proliferative thickening of the muscularis 
and adventitia. In these the adventitia usually contained many lymphocytes 
and other chronic inflammatory cells. The proliferating fibrous elements in the 
intima and media Avere in general concentrically disposed, but showed frequent 
AA'horl formation and other irregularities. The elastic lamellae caught in Avhorls 
Avere sometimes reduplicated or split into as many as five distinct and discon¬ 
tinuous layers. At this stage the granulomatous character of the inflammation 
AA'as best seen, and the fibrosis involving adjacent vessels often became confluent. 



Fig. 4. A, Higher magnification of figure 3. Showing acute stage of inflammation. 
Note necrosis of intima and thrombus in lumen and cellular exudate in media and adventia. 
X 160. B, Higher magnification of figure 3. Showing healing vessel. Note markedly 
thickened intima and nariow but patent lumen. Very little cellular exudate remains. 
X 160. 


Occasional vessels Avere densely scarred and inflammatoiy cells AA'ere absent. 
There Avas sometimes recanalization of occluding thrombi and healing Avas com¬ 
plete. Other vessels Avere represented by contracting scars AAuth complete 
obliteration of structure. In occasional vessels the inflammation seemed limited 
to the adAmntitia and periarterial tissue. Veins AA^ere invohmd only AA'hen close 
to inflamed arteries. Aneurysmal dilatation of affected vessels Avas not seen. 

The renal parenchj^ma Avas Avidely involved by the inflammatory process. In 
the uninvolved areas there Avere groups of mai’kedly dilated and engorged capil¬ 
laries, suggesting dilatation to maintain blood floAV through collateral shunts and 
to compensate for thrombosed vessels. There was marked celhdarity of the 
glomerular capillaries AAuth sAvelling of the basement membranes. Cloudy sAvell- 
ing of cortical tubules Avas moderate. 

The ureteral epithelium AA^as edematous and there Avas much desquamation 
into the lumen. The most severe reaction in the entire urinaiy tract Avas the 
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panuitentis aiul aiteiiohtib distributed thioiighoiit tlie ciiciilai iiiubeuJai Mali, 
and Cbpouallj in the ad\entitial eonnectne tissue of the ureteis (figb 3 and -1) 
In thehladdei an oecabional vessel Mas imolved bj the peiiaiteutis, but themus- 
culai Mall Mas othciuise noimil The mucosa Mas someMiut thickened and 
edematous, and in the deepei lajers theie Mas conspicuous poljmoiphonucleai 
infiltiation The lymph nodes in the legion of the left iiietei Meie characteiizcd 
by maiked hypeiplasia of the reticulum and Midespread actice and healing 
aiteiitib 

Sections of the gallbladdei and the cj stic duct, arteiy and lymph node sliou ed 
maiked edema and multiple acute md healing arterial and arteiiolar lesions 
The lungs, hvei, heait and mesenteiic nodes contained occasional vessels the 
scat of ‘ healed poljaiteiitis ” 

The anatomical diagnoses Meie peiiaiteiitis nodes i Mith extensive iinohement 
of kidneys and uietois, intestinal obstiuction, leceiit ippendectomy Death 
Mas attiibnted to peiiaitentis nodosa of the urinaiy tiact Mith teiminal iiiemia 
and Mas piobably contnbuted to by intcstmil obstniction 


mscnssioN 


Is in the majoiity of pieviously repoited cases the initial signs and symptoms 
of the disease in this patient moio difficult to evaluate Boyd* and more recently 
Diaz-Rivera and Millei * have commented on the bizarre abdominal pain ai i om- 
panying polyaiteutis nodosa In this patient, the combiiiition of abdominal 
pain, spasm and tenderness Mith spiking fevei led to exploratory laparotomy and 
the diagnosis yyas established by pathological examination of an incidentally' 
1 cmo\ ed appendix 

Despite tliefiequent in\ olvoment of the kidney in polyaiteutis nodosa Me h i\o 
not found desciiptions of uieteial lesions such as were picsent m this c.ise Con- 
tiatto” has lecently lepoited the cise of a Chinese mIio died of pariaiteiitis 
iiodosi Mith lend imp in men t, acute hy'pei tension and a huge peiiienal hema¬ 
toma Flic months befoie death “intra\enous pyelogiams and genito uiinary' 
studies loyedcd no abnoimulities ” In the past 12 yeais 10 of 14 cases of peii- 
uteiitis subjected to autopsy at the Mallory Institute of Pathology shoMcd icnal 
myohemeiit, and in 2 of these uictcral lesions Mere picsent In S cases the 
uicteis Mcie not dc'ciibcd in the autopsy piotocols Only' 1 of the 14 had a 
complete antcmoitern uiological my cstig ition ami, the uieteis Mcie leportcd as 
1101 mal 

I diligent seiuh of the liteiatuie Ins failed to ic\eal uieteiogianis siuli as 
Mcie found m this case The uniisu d pictuie (fig 1) of inoileiate dilatation Mith 
maiked spistieity of the uppei thud of both ureters Mas picsent m 2 uietcio- 
giams obt lined at a 10 d ly iiiteiv d and sen ed to focus attention on the uiinary' 


Jy J y Ven irtcnlii, uotjoau Abdomiu tl iiuntlttaiattona Hull Xeii I'ort 
Med Coll I lower uidlifth yieimc ilosp ,4 27-^2,1941 

iDnzUmiii It S ixu Milllk A J Pen irtcntis no loss I chnico natholocical 
aiuUsia of 7 t iscs \nn Int Meit , 24 120-443, 19-lG “ 

‘ CoMiilrro, y y\ Piriirlerilu nodes 1 I report of tuo cases nitli special rcfercnco 
to seiisilnity f ictors Vuh Int Med , 80 187->7S, 1917 
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tract iiwolvement. The postmortem demonstration of extensive ureteral poly¬ 
arteritis with co-existing acute inflammatory and proliferative stages of the arte¬ 
rial lesions indicates a considerable duration of the disease process in the ureters. 

SmiAIARY AND CONCLUSIONS 

A case of periarteritis nodosa with extensive ureteral involvement is reported. 
The ureterograms show changes not found in other pathological conditions. 

In view of the findings in this patient and the reported fact that 80 per cent of 
periarteritis nodosa cases show evidence of urinary tract involvement, it appears 
that urological examination of patients having bizarre abdominal pain possibly 
due to periarteritis nodosa should be a routine preoperative procedure. 

270 Commonwealth Ave., Boston 16, Mass. 
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SOTERNUJIERARY KIDNEY WITH .VBERRAKT URETER 
TERJIINATING EXTERNALLY' 

J SALEM RUBIN 

Department of Uralogij Cedars of Lebanon Hospital^ Los IngctcSj Calif 

Supernumeijiy ludiicy has been lepoitcd pieMously in only 15 cases Abei- 
rant teimination of uieteis has been lepoited moie often The combination of 
a supeiiiumeiaiy Ividney iiith teimination of its uietei in the \aginal \estifaule 
has not been pieviously lepoitod Tins leport theiefoie deals iiith the raiest 
congenital lenal anomaly in conjunction ivith another quite laie congenital 
urinaiy tiact anomaly 

Embiyologically the kidney dcielops from an anlage called the meiochyme or 
renoblast The iiietei dev elops fiom the caudal segment of the \i ollhan duct and 
glows cramally Usuall 3 ’ these two stiuctures fuse, lesultmg m theiioimal Kid¬ 
ney and motel Deviation fiom the noimal de\elopmental pioec-ses results in 
congenital anomalies and the laicst of these is supeinumeraiy kidnej' It is 
differentiated fiom double oi fused Ividneys by the fact that the attessoiy, third 
kidney is a distinct, encapsulated, paienehyniatous mass citliei completely un¬ 
related to the othei ludiioj' on the same side oi at most attached to it with loose 
cellukii tissue It has its own blood supply and sepaiato meter The motoi 
frequently joins the otliei metei on the same side or eiilcis the bladder separately 
Rarely does it tei inmate outside the urinaiy tract 

Anomalies ot the uuiiaiy tiact frequently leniam silent but they do piedisposo 
to pathologic lesions w Inch in turn manifest tliemsch Cs clniicallj' Ylost of the 
cases of supeiiiuiiioiaiy Ividncyweic diagnosed at smgeiy, only 6 by pyelogiapliy 
and a few weie discoi eied on loutme autopsies The accessoij' kidney is iiioie 
often below and usuallj’ smallei than its companion Its uicidence is the same 
in both sexes but occurs moie often on the left side. The symptoms pieseiited 
depend on the distuibancc of function of the accessoiy oigan oi on the disease 
pieseiit in this oigan Occasionally contiguous oigaus aie distuibed in thou 
function When the uietei diams mto the vagina, vestibule oi distal poition of 
the urethra, the patient has constant urinary diainage in addition to nonnal 
voiding T he di--cases encountered include mniaiy calculi, pj-oiicphrosis, lij'di o- 
nephiosis, len.d ptosis, and pyelonephritis This thud oigan is especially pi one 
to dcveloji uiiniij’ stasis and infection, paiticukiily when tlieic is inadequate 
uieteral diamage 

The symptoms can include any of the following: pain, feier, palpable tumor, 
hematuria, d> sui la oi ev en g istio intestinal dj'sfunction The ticatniciit usually 
reqmics icmov.d of the accessory organ Occ.isioiially the companion kidney 
requires umoval and the accessory kidney may be left m place to hinction iioi- 
mally '1 he anatomic and physiologic abeirations aie piactically as numerous as 
there arc t.ises icpoited Obv louslj- theic is therefoic no st iiidaid description 
for this congenital anomalj' 
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The case here reported is the forty-sixth supernumerary kidney thus far re¬ 
corded in medical literature and is the first one in which the ureter terminated 
in the vestibule of the i^agina. 


CASE REPORT 

Mrs. J. R. (No. A-21938) was first seen in 1943, aged 23. Her complaint was 
urinary leakage all her life even though she had normal urination. She had the 
usual childhood illnesses. Her parents scolded her and even beat her frequently 
because of her incontinence. Her playmates also knew of her affliction and 
made life miserable for her. She therefore developed an inferiority complex 



Fig. 1. A, Intravenous pyelograni. B, Injection of aberrant ureter to outline ureter 
and third kidney. C. Retrograde pyelogram, showing normal left kidney and supernum¬ 
erary kidney and aberrant meter (with supeiimposed tracing). 


which reflected in her personality and conduct. At the age of 18 she married a 
childhood acquaintance from whom she concealed her physical defect for 3 
years. During this 3 year period she had 2 uneventful pregnancies. When 
her husband finally learned of her physical defect he was fortunately sympathetic, 
which made life more tolerable for her. Later she learned that there might be a 
cure for her so she sought medical aid. 

Examination showed no abnormalities. Intravenous urograms (fig. 1, A) 
showed normal outline, position and function of the upper and lower urinary 
tract. Cystoscopic e.xamination showed a normal bladder with the 2 ureteral 
orifices normall}'^ situated and functioning well. Close inspection of the vaginal 
vestibule revealed an area of moisture midway between the urethral meatus and 
the anterior border of the vaginal orifice. By probing a slit was located in the 
mucosa, just to the left of the midline, and which could be probed for a distance 
of 1 cm. Urine ivas seen escaping at this point. The sinus did not admit a 
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uieteral catheter but a blunt needle was introduced foi 1 cm and diodiast in¬ 
jected. X-ray (fig 1, B) showed the diodiast outlining an abcirant meter that 
led to a supeinumeiaiy lodney just abote the normal left kidney. The meter 
ciossed its mate at the meteiopelvic junction of the companion ludney, theieby 
being a mechanical hazaid to the normal kidney (fig 1, C). 

Discovery of this reason foi hei life long incontinence was a boon to hei raoiale. 
Now' she finally learned that hei abnormality was not of hci oi™ making and, 
more important, it could be collected The vaiious possibilities of treatment 
weie evaluated. The injection of a scleiosmg solution through the iiietei into 
the third ladney was dismissed as being hizaidous and not likely to lender the 
kidney nonfunctiomng Ligation of the uietei thioughthe antenoi vaginal wall 



rio 2 Sectioned specimen, showiiiB kulnej iiid upper portion of ureter 

could hate been accomplished eisilj' It was not chosen bcc.uise of the chance 
of pyelonephritis in the obstiiicted thud kidney and also the likelihood of the 
dilated abeiuint uietci compiessing the urctciopehic junction of the noini.il 
kidney The lemaimng and piopei ptoceduie was removal of the e\tia kidney 
and the tipper poitioii of its uretei. 

The patient waited 3 yeai-s befoic 'Ubimttiiig to suigeiy m .Viigust 191b, at 
which time she was 2G A high exposure was obtained by making the incision 
oiei the twelfth rib .lud lenioimg the lib Thciu was a noiraal left kidney and 
meter In addition there was a sm.ill kidney just above the noiinal kidney 
This smallei oig.m had its independent aitcry and xem and its uretei comsed 
downwaid antenoi to the other meter but posterior to the \cssels of the com¬ 
panion kidney The uietei was clamped, cut and ligateil at an elc\ en centimeter 
lexcl and dissected iipwaid to libeiate it from the metcropolMC junction of the 
other kidney The xascul.u jiediclp was then clamped, cut and ligated and the 
accessory kidney disscited fiom its attachment to the normal kidney and re- 



408 


J. SALEM RUBIN 


moved with 11 cm. length of its ureter. The wound Avas closed in the usual 
manner and drained A\dth a Penrose drain. 

She has felt entirely well since surgery. Removing her lifelong affliction has 
changed her from a shy girl with an obvious inferiority complex to a cheerful, 
ambitious, sociable Avife, mother and member of society. 

The surgical specimen (fig. 2) consisted of a hypoplastic kidney AA^eighing 9§ 
gm., and having attached 11 cm. of dilated ureter. The kidney measured 
3.3 by 2 by 0.5 cm. in maximum diameters. The renal parenchyma Avas of 
varying tliickness and a distinct corticomedullary junction AA^as seen. The 
calyces Avere dilated. The ureter had a uniform circumference of 2 cm. Micro¬ 
scopic examination of the kidney shoAved the glomeruli fairly numerous and of 
normal cellular makeup. There A\'as a marked collection of hyalin casts in the 
tubules. Diagnosis A\^as hypoplastic supernumerary kidney Avith chronic pyelo¬ 
nephritis and a hydroureter. 


SUMMARY 

Supernumeraiy kidney is the rarest renal anomaly. Aberrant ureter is a 
ciuite rare urinaiy tract anomaly. The combination of a third kidney Avith its 
ureter ending in the Amginal A'^estibule has not previously been reported. 

The embryologic basis for such a congenital maldevelopment is given. 

The definition of supernumerary kidney and its differentiation from double or 
fused kidneys is outlined. 

A complete survey of all the previously reported cases shoAA's that this renal 
anomaly occurs more often on the left side, is more often beloAV the companion 
kidney, and its incidence is the same in both se.xes. It gives symptoms only Avhen 
its physiology is disturbed or Avhen disease develops in the anomalous Iddney or 
ureter. The various pathologic possibilities and resulting clinical manifestations 
are enumerated. 

The diagnostic procedures are outlined and various methods of treatment 
evaluated. 

The author’s case is reported, this being the forty-sixth case knoAvn to be re¬ 
corded at the present time. 

1930 TTT7s/uVe Blvd., Los Angeles, Calif. 
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PRTiLVRY BENIGX NE0PL.VS:M OF THE URETER 

lO&LPH M LDLLSTEIN vnd SAUL M ALVUCUS 

I win the Dcpartincutt oj Pnlhnlojij and Sunjery, 1 ufls CoUtije McJicnl School, lioslon, 
Va^^achusclls 

It lb the object ol this lepoit to letoitl a case of benign piimaiy neopU&m of 
the uietoi and to letiew the English literatuie on the subject of benign piimaiy 
uroteial neoplasiiib The laiity of this type of neoplasm is shown by the fact 
that Reiinei in levnewiug 130,000 autopsies at (he t'leniia Patliological Institute 
111 1931 found only 3 examples of uieteial tiimois 

The (list lepoit of benign neoplasm of the uietei was gii eii b\ Lelieit ni 1801, 
a polypoid fibiomi, aicoiding to the pathologic lepoit Lanceieaux lepoitcd 
a second m 1805, a papilloma of the metei Extensne lenews ol the hteiatuie 
have been made by Mehcow and Findliy m 1932, and by llusche and Bacon in 
1938 The lepoit of Mehcow and Findlay included a total of 28 cases fiom the 
hteiatuie, houevei, in new of the fact that 12 of those cases had no histologic 
study, it was felt tliat they should not be considcied as xahd case lepoits iii 
tabulating a total The leview of Rusche and Bacon in 1938 included in a tot il 
of 11 cases, 2 gianulomata which wcie not time neoplasms, nid a thud ease 
which was appaiently not benign in new of the statement. “Islets of epithelial 
cells wcie noted in lymphatic channels in the submucosal tissue”, thus 21 iiiii- 
denoes of benign uieteial neoplasm ha\e been published through 1938 

An uiiusu.d neoplasm was a cavcinous heniaiigioina which encncled the 
uretei and was adlioient to the adceiititia in sevei.il places but had not con- 
stiicted the inetei oi piodiiccd any obstiaiction Ewuig cites a puie injuma of 
the iiietci, lepoited by Buttiiei A iieuiofibroma was lopoitcd, appiiciitly 
arising tioin the uretei and eiiciichtig it .\n unusual rinding w.is that of an 
endoinetiioma of the meter, intiauietci.il, which, howecei, showed no cjchc 
bleeding .iiid apparently was not functioning .is tiue endomctiial tissue The 
authoi pointed out that the cyclic occuriciicc of intensified sjmploins, (sjiecialK 
hematuiia in a female, should always raise the bUbjncion of a uieteial endo- 
metiioma 

.V report of 1914 biought out a total of 27 c.iscs of benign uietei.il neoplisiiis 
m which the diagnosis was xeiified bv 1) inspection of the mtciioi of the icnal 
peh lb and entile iiietei and 2) microscopic ex imiiiation of the tuiiioi Sixteen 
othei lepoitcd cases wcie lejected by the authoi bcc.uise they failed to sitisfc 
one ol both of these ciiteri.i 

Repoits of benign luetei.al neopl esms in recent ycais have .ill been confiimcd 
by micioscopic studies 

evSL IttrORT 

V III irned, 00 yc.ir old white man complained of heniatuna of 3 ycais’ dui.i- 
lion The prc'cnt illiiiss began 3 ycais picciously with an attach of jiainless 
hem itiiii i lasting i few day's Ihe second attach occiiircd 1 ycai Intel with a 

tot) 
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week's duration of bleeding. Intravenous pyelogi-am at that time demonstrated 
no disease. From that time, until shortly before his visit to my office, he had 
mild attacks of hematuria at intervals of about 6 months. The last attack was 

1 week previously with hematuria lasting about 4 days, followed by cystoscopy 
and pyelogram at a hospital by another physician but results were inconclusive. 
Occasional frequency and nocturia were present off and on. The stream Avas 
noi-mal. There was no loss of weight elicited. He complained of some dull pain 
in right lower quadi-ant. The family and past histories were essentially negative. 

Physical examination disclosed no significant abnormahty. The blood pres¬ 
sure was 140/85. Urinalysis showed nothing abnormal, but the urinary sedi¬ 
ment contained a fe^v pus cells and 8 to 10 red blood cells. The prostatic 
secretion was normal. 

A diagnosis of probable tumor of the genito-m-inaiy tract was made. While 
making arrangements for cystoscopy and pyelography, the patient had another 
attack of severe bleeding, felt faint, and had recurrent pain in the left loAver 
quadi’ant and flank 1 week after examination. 

Six days later examination rvith a No. 24 McCarthy cysto-urethroscope was 
negative. Indigo carmine returned from both sides in good concentration in 6 
minutes. Because of previous x-rays and cystoscopy elsewhere, add the normal 
function from the right Iddney by indigo carmine, the right orifice was not 
catheterized. The left ureteral orifice was catheterized with a No. 10 Woodruff 
terminal eye catheter, and a uretero-pyelogram was performed with 20 per cent 
diodrast solution. The ureter fiUed only about one-half its length, and no dye 
would go above it into the Iddney. Because of this, the Woodi’uff catheter was 
removed and a No. 5 x-ray catheter was passed to the renal pelvis Avlrich filled 
with dye and then a ureteropyelogram taken. There was a large filhng defect 
in the ureter about 2 cm. in diameter opposite the fourth lumbar vertebra (fig. 1). 
The patient left the table in good condition. 

After the retrograde pyelogram was taken a diagnosis of primary tumor of the 
ureter was made, and hospitalization advised. Complete laboratory studies 
Avere carried out before the operation. Uiinalysis shoAA'ed urine to be straAA'- 
colored, slightly turbid, pH 4.5, specific gravity 1.015, slight trace of albumin, no 
sugar or acetone, 2-4 A\ffiite blood cells per high poAver field, 1-3 red blood cells 
Avith occasional renal cells seen to high power field. Urine culture negative. 
Red blood count 4,700,000; hemoglobin 92 per cent. White blood count: 
5,400, polymorphonuclears 58 per cent, lymphocytes 40 per cent, eosinophiles 

2 per cent. Smear normal. Blood chemistry: nonprotein nitrogen 44 mg. per 
100 cc of blood, sugar 85 mg. per 100 cc of blood, prothrombin time normal, 
Hinton negative, blood type B, Rh positive. 

On hlay 1, 1946, four days after admission, a left nephroureterectomy Avas 
performed under spinal anesthesia. An incision Avas made over the left loin 
parallel to the tAvelfth rib, about 7 inches in length. This Avas carried thr-ough 
the skin, fascia and muscles. The perirenal space Avas opened, and the kidney 
delivered. The rrreter Avas freed doAvmvard for a considerable length AAffiere it 
Avidened perceptibly, dilating to about 3 cm. in diameter at the site of the tumor. 
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The latter was found about 7 cm. fiom the lueteiovesical junction. At the site 
of the tumor theie \\e\e numerous telangiectatic vessels couising over the ureter 
surrounding the tumor. The tumor could be felt as a finii, flat, mobile mass in 
the ureter. Below it the uretei icsumed its noi-mal caliber. The incision of the 
lorn was enlarged anterioily and the meter ^\as dissected doira almost to the 
bladder. At tliis point two large clamps were placed on the renal pechcle and 
the kidney was cut away. The pedicle was tied with a ciicidar tie of No. 2 
double chromic catgut, and a transfixation suture of the same material was 
placed between the 2 clamps. The kidney atrd ureter were then held in 1 piece 
and stripped down as low as possible at the site of the normal ureter low down 



Frc. 1 Urcrcropjelogram. Note filling defect in meter (left) 

near the bladder. Two clamps were placed on it arrd it was cut off between the 
clamps. A tie of No. 1 chronric catgut was placed arotrrrd the stump of the 
ureter, the latter carbolized arrd allowed to recede. A Penrose diahr was placed 
at the strrmp of the ureter, another hr the renal fossa, and the womrd sutured in 
layers with No. 1 chromic catgut. Black silk, interrupted, was used for the sldn. 
Patient stood operatioir w ell; no shock or henrorrhage. 

The patient made rm uneventful recovery. The patient w as out of bed on the 
second postoperative day; the drains were removed on the seventh day, and 
sutures on the nhrtlr day. The patient was discharged on the tenth day. 

.Utcr discharge the patient continued to have a serous discharge from |the 
drain site for a few wcclvs, the latter then healing completely. Subsequent 
exanrirrations demorrstiatcd a solid scar with no lienria. The patient returned to 
work 2 months after the operation. Urinalysis repeatedly since then Iras been 
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negative chemically and microscopically. Fifteen months since the opeiation, 
there has been no recurrence of hematuria and the patient is working and well. 

PATHOLOGY 

The specimen consisted of a left kidney with attached ureter, the kidney 
measuring 10 by 5 by 2.5 cm. and the ureter 10 cm. in length and 0.7 cm. in 
circumference in its first 7 cm. (fig. 2, A). Bej^ond tins point the circumference 
widened to 2.8 cm. and narrowed to 1.7 cm. at the distal resected margin. The 



Fig. 2. A, Kidney and meter. Note dilatation and distortion of lower ureter. B, 
Kidney and ureter opened, to demonstrate papilloma of uieter. 

Iddney weighed 115 gm. The surface of the kidney was smooth and blown pink. 
The cortex was well delineated and measured 0.6 cm. in width. The calyces and 
pelvis were slightly dilated. The mucosa of the pelvis presented a few pin point 
petechial hemorrhages but was otherwise smooth, glistening and not thickened. 
The proximal 7 cm. of the ureter levealed 2 small, focal aieas of hemorrhage just 
beneath the pelvis. Otherwise the mucosa was smooth and not thickened. At a 
point 7 cm. from the origin of the ureter, and projecting into the lumen, was a 
papilliferous structure wliich measured 2 by 1.4 by 0.8 cm., and was attached by a 
slender pedicle to the mucosa. This pedicle measured 1.1 cm. in length and 0.2 
cm. in diameter. The polypoid stmeture was pink and moist, freely movable, 
and of doughy consistence (fig. 2, B). The remainder of the ureter was dilated and 
was thinned out and smooth in the region where it surrounded the pol}^!. There 
was no gross evidence of a recent or healed inflammatory process in any portion of 
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the ureter. The distal 2 cm. of the uicter piesented a conugiited graj' mucosa. 
Tire gross diagnosis svas papilloma of the meter; minimal dilatioii of pelvis and 
calyces of kidney. 

Microscopic e.'camination of sections from the ladney: The overall pattern ivas 
normal, with a cortex of normal width and containing a normal number of 
glomeruli. All the tubules of the kidney were slightly dilated. The capsule was 
not tliickened and theie was no evidence of an inflammatory process in the 
Iddney. The glomemli revealed slight but definite increase in tliickening of the 
parietal layer of Bowman’s capsule; the basement membrane of the tuft capil¬ 
laries was swollen, focally, and thickened by a translucent, pale, pink substance. 
Arterioles showed no significant reduction in lumen width; the walls were 
minimally thickened. 



Fig. 3 Papilloma of urctor. Note transitional cell pallcrn, palisade .irraligcmcnl, and 
intact basement merabr.inc. X 11)0, .Microphotogr.iph. 

Ureteral tumor: The histological sections demonstrated clearly the delicate 
papillary natuie of the tumor. It was composed of a core of vascul.arized con¬ 
nective tissue with branching processes of transitional epithelium (fig. 3). 
Dei ending upon the plane in which the section was cut, the epithelium had the 
form of elongated cells or polyhedial cells. There was a distinct basement 
membrane in all piocesses of the tumor ami the line of junction between epithe¬ 
lium and connective tissue stalk was sharp. The cells of the tumor proper were 
of approximately the same size and shape, being polyhedral in outline with pink- 
cytoplasm. They had an oval or round nucleus in which the chromatin was 
finely dispcrsctl at the periphery of the nucleus. Some nuclei contained small, 
acidophilic nucleoli, .V rare mitotic figure was seen. Ilyperchromatic nuclei 
were not iioteil and theie was no invasion of the stalk in the section.s examined. 

I reter: Section.s taken at various levels above and below the tumor revealed a 
mucosa of noimal transitional epithelium. The wall, however, above the tumor, 
was thickened duo to an hypertrophy of the musculature. Diagnosis; Papilloma 



414 


JOSEPH M. EDELSTEIN AND SAUL il. JtARCUS 


of ureter, transitional cell type; no evidence of malignancy; minimal hydrone- 
phi’osis and slight hypertrophy of ureteral wall. 

DISCUSSION 

It has been stressed by numerous observers that the outstanding symptoms 
are pain, hematuria and a palpably enlarged Iddney. The pain may be severe 
and of the quality of colic due to the passage of clots of blood; this pain may also 
be referred to the groin, scrotum and penis. Another type of pain, dull and 
aching, may be felt in the flank; this is due to the hydronephi'osis; or a dragging 
sensation may be e.xperienced by the patient because of the hydronephrosis. 
In some instances a palpably enlarged kidney may be present due to the obstruc¬ 
tion and if a superimposed infection occurs the clinical picture may be that of a 
renal bacterial infection or even sepsis. 

Hematuria, profuse, spontaneous and intermittent, gross or microscopic, ivas 
noted in about 70 to 75 per cent of the cases. This is both the most prominent 
and earliest symptom. The finding of an enlarged and palpable Iddney was re¬ 
ported in 40 per cent of cases, almost always due to hydronephrosis. The tumor 
itself is rarely palpable. Urinary frequency has been noted, more marked in 
tumors in the lower third of the ureter. A persistence or recurrence of hematuria 
after nephrectomy for hydronephrosis has been noted and then the real diagnosis 
of ureteral neoplasm has been made. 

As pointed out above, the cyclic occurrence of intensified symptoms especially 
hematuria in a female should bring to mind the possibility of endometrioma of the 
ureter. A rather unusual situation was encountered in the report of a pulsating 
cavernous hemangioma of the ureter simulating an inoperable carcinoma of the 
bladder. The angioma of the ureter made its impression beneath the mucous 
membrane of the bladder in two places, eroding it with the production of hemor¬ 
rhage, so that it gave every appearance of a vesical growth. 

The diagnosis of ureteral neoplasms depends upon history and physical 
examination, cystoscopic findings, and x-ray examination. Cystoscopic exam¬ 
ination may reveal pouting at the ureterovesical orifice or the tumor may actually 
protrade through and be visualized directly. Dilatation and injection of the 
ureteral orifice on cystoscopy are suggestive of the possibility of ureteral disease 
and call for further investigation with the object of ruling in or out the 
presence of neoplasm. The passage of a ureteral catheter and meeting obstruc¬ 
tion is very suggestive. Further attempts w’ith the passage of blood is also 
suggestive of the possibility of ureteral tumor. Other diagnostic procedures are 
the intravenous phthalein test, as a differential for the 2 ureters. A most im¬ 
portant procedure is the ureterogram. Conditions to be differentiated in 
ureterograms are malignancy, tuberculosis, inflammatorj'' strictures and calculi. 

The treatment of ureteral neoplasm has been total urcteronephrcctomy, 
particularly since papilloma is found more commonly than the other rarer con¬ 
ditions and because of the potential malignancy of benign transitional cell neo¬ 
plasms. The operation has been that of Beer who states that the added risk of 
removing the whole ureter through the second pararectus incision is negligible. 
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It has been recommended that an ounce of 1.20,000 bicliloiide solution be used in 
the bladder to destioy any tumoi cells thrown down because of manipulations 
fiom above Moie conservative tieatment has been asked foi, particulaily w hen 
one is deahng with neoplasms such as fibroma or myoma oi lipoma, and the 
kidney can be spared as w ell as a poition of the meter The tieatment m these 
cases depends upon a lapid diagnosis at the time of suigery by the pathologist 
It has been stiessed also that m deahng wnth meteial gianuloma which may be 
bilateral, there is dangei m pertoiimng ladical surgeiy, such as lueteronephiec- 
tomy One may discovei at a latei date that the lemaimng ladney is impaired 
The authors point out the importance of biopsy by means of rapid diagnosis at 
the time of surgery and thus thecomseof action is moieiational 

Chiomc nutation by calculi seems to precede a very small numbei of bemgii 
ureteial neoplasms The significance of uieteritis ijstica is open to much 
question in attempting to Imlr it as a possible cause of ui etei al neoplasm Leuko- 
plalua, according to Aschner, may precede the formation of calculi m some 
instances and be a factor m the development of a meteial tumor It has been 
suggested but not proved that the etiological factor in uieteral tumoi s is some 
carcinogemc substance eliminated through the ladneys There is circumstantial 
evidence that ceitain dyes by mlialation maj' lead to the appearance of tumors of 
the kidney and ureter There is chrect evidence that a parasite will cause these 
tumors Arsemo has been thought to be of some importance in the production of 
ureteral neoplasm, particularly those people who have been treated for other 
conditions with the chemicals 

The tumoi of the meter in this case leport was apparently present for 3 years 
and possibly longer inasmuch as the patient was known to have complained of 
attacks of hematuna during a 3 year period .Uthough it cannot be proved 
absolutely that the ureteral papilloma was the sole cause of the hematuria m 
tlus man’s case, the evidence points strongly to it as the etiologic factor An 
interesting point is the almost negligible dilatation of the pelvis and caljtcs 
of the kidney above the ureteial obstiiiction There was probably a degree of 
obstruction but not siiflicient o\ er a period of 3 years to have pi odutedsignificant 
hydi oncphrosis 

The histologic study of the tumoi confirmed the clmiial couise of its benign 
nature There was an oiderly ariaiigcment to the pali^de arthitectme of 
the tumor and the cells weie of about the same size and shape with a laie mitosis 
There was no breaking thiough the basement membrane The iithly vasciilai- 
ized 1 onnectiv e tissue stalks of the tumoi evplain the hematmi i The consensus 
of opinion was that this lepicsentcd a benign neoplasm and showed none of the 
featm es w Inch are seen m carcinoma, such as v arialion m size and shape of cells, 
invasion of the stalk, hypcichiomalic nuclei, and many mitotic fignies 

Tlie potential malignancy of benign meteial neoplasm, particulaily the transi¬ 
tional tell papilloma, has been stressed by many Some hav e used a terminology 
and classification in which benign papillomata of the transitional tell tjpe have 
been c died grade 1 carcinoma Thcie arc histologic ciitciia of caiciiioma which 
a benign papilloma docs not have and this case lepoil utilizes the classification 
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of “benign papilloma” and reserves the diagnosis of carcinoma when there is inva- 
sioir of the stalk of the neoplasm or base, or when the malignancy characteristics 
of the cells are such as to warrant such a diagnosis. The study of numerous 
microscopic sections in dealing with urinary tract neoplasms cannot be em¬ 
phasized enough in diagnosis. 

Benign neoplasms of the ureter may be classified into : A) Epithelial: papil¬ 
loma; and B) non-epithelial: myoma, lipoma, fibroma, hemangioma, etc. Cases 
of mixed tumor have been reported; in 1 a tumor of the ureter was found at 
autopsy, which was composed of smooth muscle, epithelium, connective tissue 
and bone. The second was classed as a fibromyoma. The papilloma may be 
pedunculated or may be sessile; in the former instance, the complication of 
intussusception should be kept in mind. Also, due to obstruction, hydroureter 
and hydronephrosis may develop. The nonepithelial neoplasms may arise in 
the wall and compress the ureter or may arise from the outer coats and encircle 
the ureter. 

The transitional cell papilloma shows numerous branching and stalked pro¬ 
cesses with a palisade arrangement to the cells which are of the same size and 
shape, show few or no mitoses and no hyperchromatism. There is no invasion of 
the stalk or base of the neoplasm. 


SUiMALlRY AND CONCLUSIONS 


A report of a primary, benign, ureteral transitional cell papilloma is added to 
the literature, and the symptoms, diagnosis and treatment discussed. 

A total number of 32 cases, including this case report, of benign ureteral 
neoplasms, primary, which have been confirmed by microscopic examination, 
is recorded. 

The separation of benign papilloma from carcinoma is made in this report, and 
the criteria for such a diagnosis listed. 

A suggestion for more conservative surgery in treatment when one is dealing 
with connective tissue tumors such as lipoma, myomas, etc., is made; tlfis will 
often result from consultation with the pathologist at the time of operation. 

The importance of accurate investigation of the ureter as well as the kidney 
and bladder in cases of hematuria is emphasized. This is accomplished by 
ureteropyelogram. 

The authors thank Dr. H. Edward MacMahon, Tufts College Medical School, 
for his aid in pi’eparing this report. 
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DIRECT MANIPULATION OF URETERAL STONES 
THROUGH THE URETHRA 

WILLIA:.! U. COPPRIDGE, LOUIS C. ROBERTS AND ROBERT G. ROSSER, JR. 

From the Urological Department of Walls Hospilal, Durham, N. C. 

Moderately large stones in the extreme lower portion of the ureter are often 
difficult or impossible to manipulate by ordinary cystoscopic methods. When 
surgery is resorted to, one of three routes is usually followed: (a) extraperitoneal 
approach through a Gibson or midline incision, which may be quite a formidable 
procedure in some patients; (b) by vaginal ureterotomy; or (c) when the stone 
is extremely low or protruding into the bladder, by cystotomy and removal 
through the bladder. 

Stones of this type are more frequently seen in women. There are cases en¬ 
countered in Avhich any type of open operation may be undesirable. Occasionally 
these patients are acutely or dangerously ill. There are others in whom repeated 
operations may be necessaiy because of recurrences or multiple calculi higher in 
the ureter or in the renal pelvis. 

In dealing with such cases rve have used the method to be described in over 
20 eases of stone in the lower inch or two of the ureter. We have been surprised 
at the ease with which most of them have been removed. While one of us 
employed the method almost 10 years ago, we have found no mention of it in 
the literature nor have Ave encoimtered a urologist rvlio has used it. 

Under a low spinal or pentothal anesthesia a No. 21 Brown Buerger or Ravich 
cystoscope is passed and the bladder inspected with the observation telescope. 
Along the side of the C 5 'stoscope an alligator forceps 8 inches long is introduced 
directly into the bladder. The orifice on the affected side is located and the 
forcep manipulated so as to bring the tip into the field of vision. It is then 
placed in the orifice which is dilated by opening and closing the jaws. The 
stone is then grasped and removed. See figure 1. 

Our results have been so satisfactory that recently we have removed stones 
from the ureters in Uvo men, employing external urethrotomy to introduce the 
cystoscope and forcep. In 2 cases of tumor of the bladder in women we have 
found it convenient to use an electrode passed alongside the cystoscope for 
extensive fulgui’ation. The rigid electrode with ball tip formerly used with tne 
old Collins electrotome is suitable for this procedure. 

In the earliest days of endoscopy or cystoscopj'^ David Newman in 1883 de¬ 
scribed a method of passing a small electric bulb lighted Avith batteries into the 
bladder vieA\ing the interior and catheterizing the ureters through a cone- 
shaped telescope. Since the development of the cystoscope Ave find no reference 
to this direct method of manipulation Avithin the bladder having been used. 

The simplicity of the procedure may commend it for use in various situations 
that are, for some reason, not easily carried out through a cystoscope. 

In the cases we have treated there have been no untOAvard results and only 
reasonable care seems to be necessaiy in carrying out the procedure. The 

418 



jaXIPULATIOX OF URETER.\,L STOXES THROUGH URETHR-V 


ilO 



Fig. 1. .(I, Showing f«rcci>a gruspingbtonc in lower left ureter, /i, Cyatosacopc has been 
removed ami a stone is being extracted from right ureter. C, Slone being removed from 
left ureter, /i, ^ful(ii)Ic stones in left ureter, ull of which were remove*! l)y this method in 
three attempts over the period of 10 days. E, I.argc slojie in right ureterocele, orifice of 
which was ililated and stone removed by this method. F, Showing length to which forceps 
may be introduced into ureter. In this ease stone wJts puslicd uj> out of rcacli of forceps, 
but was removed several days later after it had come down to its original jjosition. 

method is presented because we believe it can be used to considerable advantage 
in tlic types of cases mentioned. 

lil Corcoran St., Durham, jV. C. 
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TWENTY-SECOND CASE OF XANTHINE URINARY CALCULUS 

LEONARD STANLEY BERMAN 

Until 1937 only 15 cases of xanthine urinaiy calculi had been reported. These 
were reviewed by Kretschmer. According to Hinman, xanthine calculi are 
“very rare.” The number gradually increased to 19, and recently Gersh and 
Meltzer reported two more, bringing the total to 21. Only by careful and per¬ 
sistent analysis of all urinary calculi, whether they maj'’ be surgically removed or 
spontaneously passed, will the occurrence of xanthine urinary calculi cease being 
“very rare.” The case which will be cited is an example of the result of metic¬ 
ulous laboratory analysis performed under difficult conditions. 

CASE REPORT 

A 21 year old white soldier was admitted to the Thirty-First Station Hospital, 
which was set up on an island in the South Pacific. His chief complaint was 
intermittent gross hematuria over a period of 7 years. He had not informed his 
draft board of this symptom. Also, there was diminution in the size and the 
strength of the urinaiy stream, frequency, nocturia 2 to 3 times, and an occasional 
sudden stoppage of the stream. 

The urine was acid, contained 10-20 white blood cells, 5-10 red blood cells 
per high power field; otherwise negative. 

Intravenous urograms revealed a faint oval shadow, 2 by 1 cm., lying in the 
region of the bladder. There were no other opaque shadows. The calyces and 
pelves were well filled, normal in appearance and emptied promptly. 

Under spinal anesthesia, cj'^stoscopy disclosed a smooth oval calculus on the 
floor of the bladder. Cystitis was present. The calculus was grasped with a 
lithotrite, and under strong pressure, broken into small fragments which were 
further reduced in size and removed from the bladder. After a week of bladder 
irrigations, a second cystoscopy revealed no residual fragments. The patient 
was discharged after 3 more days to rejoin his unit, which left the island; so he 
could not be followed. 

The calculus was light bromi externally, and was white and laminated on the 
interior. Chemical analysis was performed in the Thirty-First Station Hospital 
laboratory under the direction of Major Evril Larssen, AI.C., formerly of the 
University of Minnesota. Tests for all of the usual constituents of calculi were 
negative (including uric acid). The test for xanthine was positive. It was 
carried out on multiple portions of the calculus. 

919 - 19th St., iV.ir. Washington, D. C. 
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I]\IPRO^^^D PYELOGR.VPHIC RESULTS IX URETERO-IXTESTINAL 
.VXLVSTOiMOSIS 
MOllRIS &CHMTTMl^ 

/ rum the Dcpaiiment of Surgeiu (Urology)^ Cornell Univcrsliy Medical College, New York 
Hospital, jVcuj York 

Although some 00 techniques foi uietero intestinal anastomosis have been 
pioposed, an ideal piocedme has not been peifcctcd Sueh a method would le- 
sult routinely in no leakage at the anastomosis, noimal kidney function, no 
iiydioiiepiiiosis (a manifestation of obstiuetion), and of coiiise, no general com¬ 
plications 01 moitality The suigcon’s aim is not only to have living patients 
but also to seek functional results uhicli mil fulfill theaboiociiteria, particulaily 
in legaid to “hydionephiosis” vliieh is a majoi pioblem 

A leview of the hteratuie did not icveal significant statistics on the pyelo- 
giaphic lesultb following lueteio intestinal anastomosis, but the impression was 
unavoidable that although the occasional postopciative pyclogiam was normal, 
the usual result was not good On the Cornell uiological soivice the transpcri- 
toneal Coffey I opeiation was used loiitmely 90 times on IS patients who had 
noimal pieoperatite pyologiams Si.\ deaths occuiied following the procedure 
with one attributed diiootly to the local effects of the operation In this group, 
25 per cent of the postopeiatue pjclograms weie normal, and 4 patien ts (8 3 per 
cent) had normal pj elograms bilaterally 
In the series lepoited hoio, the Coffey I traiispeiitoneal method was also used, 
hut the author concontiated attention on the vaiious steps of a uretcio intestinal 
aiustomosis m the hope that poor pyclographic icsults, one of the weakest fca- 
tuies, could bo eliminated. As this has been laigely realized, a report on the 
technique used with a domoiistiation of the pyelograms appears w'orthwhile 
Though the series is small, it is significant that 809 per cent of the postoperative 
pyelogiams are noimal and 7 of the U patients (03 0 per cent) have normal 
pyelogiaras bilateially The present gioup of the author’s cases was no more 
selected than the pievious series Other mcmbci's of the staff have also improved 
then pyclographic icsults by following the technique to be described One 
opoiator has transplanted 12 coiisecutive uietcrs, obkiiiiing 9 normal pyelograms 
and 4 of the G patients had normal postoperative pyelograms bilaterally when 
last evamined 

Before proceeding to a description of the technique, preoperative preparation 
.md postopeiativ e caie should be discussed In addition to a complete urological 
investigvtioii, .1 diagnostic baiiiim enema was obtained to ascertain the condition 
of the laigc bowel Adequacy of the anal splimctci was determined A low 
residue diet, 2 gm sulfasuMdine q i d , tap watei enemas (until clear) and 250 cc 
magnesium citrate on alternate days was the loutine (5 days) Used to prepare the 
bowel and rendei it as bacteriologically “clean” as possible Enemas until 
deal were giveu on the evenuig and moiningprior to operation Postoperatively 
early amlmlition was stressed. Constant drainage by rcct.il tube was main- 
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tained for 7 to 10 daj'^s. Routine Wangensteen suction of the stomach by Levine 
tube was used and discontinued as indicated. The diet was gradually increased 
to low residue and maintained for 2 Aveeks. Chemotherapy was employed rou¬ 
tinely after operation. 

Intratracheal ether proAuded e.\'cellent I’elaxation. A liberal right loAver rectus 
or transverse incision at the level of the anterior spines Avas used, the latter being 
preferred in obese individuals as better exposure AA'as usually obtained for the left 
transplant. The transperitoneal approach Avas used in each instance and the 
ureter implanted longitudinally into the boAvel as in Coffey’s first operation. It 
would appear that an excellent pyelographic result can be obtained in uretero- 
intestinal anastomosis, AA'ithout adding neAV hazards, Avhen the principles to be 
mentioned are folloAA’ed. 



Fig. 1. d, Line of incision to e.xpose right ureter. B, Right ureter prepared for implanta¬ 
tion. Dotted line designates proposed site for trough. 

TECHNIQUE 

Mobility of the rectosigmoid. The rectosigmoid should be examined at the be¬ 
ginning of the operation. A mobile rectosigmoid is of utmost importance, for if 
the ureters, particularly the right, are to take a normal course the sigmoid must 
be free enough to lie Avithout tension in the right or left side of the pelvis. Immo¬ 
bility due to a short mesentery or obesity can usually be corrected: for example, 
in transplanting the right ureter, the parietal peritoneum Avas incised just to the 
left of the rectosigmoid. In principle, the ureter Avas prevented from taking an 
“uphill” course and the boAvel made to fit the course of the ureter, and not vice 

versa. 

Minimal but adequate freeing of the ureter (figs. 1, -4, B, S, D). As little as 
possible of the ureter is freed. The length dissected should be just enough to 
alloAV a smooth, nonangulated course, Avithout tension, from the lowest point of 
retroperitoneal attachment to the upper end of the trough. Excessive dissection 
increases the possibility of angulation and of later periureteral fibrosis from 
trauma to the ureter and peritoneal tissues. A transplant can usually be exe¬ 
cuted by freeing no more than 4 cm. When cutaneous ureterostomies became 




ViG. 'i. , Incising bo^^c’l longilinlinally. ii,^ubmucosa exposed, few circular fibres left 

intact. C, /J. Xotc position of hands anti forctjps :is Jefl lateral flap is being started anti 
inatlc. J:\ F, Xotc position of forceps and method of widening flap. O, Trough completed; 
lateral Haps sj)rea«l, oxjmsing transverse incision in mucosa. 

diliiteii to this point. To avoid such an occurrence and to allow as much of the 
ureter as po.ssible to retain its normal course and blood supply, the po.sterior 
peritoneum is opened 1 cm. below tlic bifurcation of the common iliac arteiy. In 
most cases the ureter i.s found with ease at this point, hut in obese individuals 
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preliminaiy catheterization of the ureters, although seldom necessary, may be 
helpful. 

Once identified, the ureter with its surrounding periureteral fat was freed to 
the bladder with as little trauma as possible. If there was no infection in the 
upper urinary tract, only one right angled clamp was placed at the ureterovesical 
junction to preserve as much ureter as possible. The ureter was .then divided 
just proximal to the clamp and the lower stump transfixed with a chromic No. 1 
catgut suture. The end of the ureter was made into a “fishmouth” for about | 
cm. and two-thirds of the lower flap removed to avoid the possibility of its folding 
upwards into the trough when the ureter is inserted into the bowel lumen. A 
single mattress suture of chromic 0 catgut was then passed twice through the 
dorsal flap, and the free ends of this suture threaded with a curved intestinal 
needle. The ureter was then wrapped in moist saline gauze and attention di¬ 
rected to the bowel. 

Preparation of the trough (fig. 2). This is probably the most important step in 
the procedure, for there must be no obstruction to the ureter as it traverses the 
bowel, not onl 3 '- from the earlj’’ edema and induration, which will subside, but also 
from the later fibrotic changes which are permanent. Although the use of the 
longitudinal incision has been criticized by some writers as injuring the blood 
supply of the bowel, this seems to have no significance in the present series. 
Moreover, if the trough is made carefully, injury to the larger vessels with subse¬ 
quent hematoma is avoided. 

The reetbsigmoid is re-examined and a suitable site for implantation se¬ 
lected, as low as possible for the right ureter. This site must naturally fit the 
area from which the ureter was dissected when all traction on the bowel is re¬ 
leased. A taenia (right taenia for the right ureter and vice versa) was routinely 
used as the better development of the muscular layers permits easier construction 
of the lateral flaps. One traction suture of fine sillr was placed through the taenia 
at the lower end of the selected site and another was placed 4 cm. above to outline 
the length of the proposed trough. 

Holding the bowel with moist saline gauze, a longitudinal incision was made 
down through most of the circular muscular fibers. Howevei, a very thin layer 
of circular fibers was left intact with the mucous membrane “pouting out” in a 
few places. This step is important as it makes formation of the trough simple. 

Grasping the bowel gently with the gauze covered hand and with the aid of a 
fixation forceps, a flap was started in the incised portion of the bowel where there 
were still a few intact circular fibers. The sero-muscular layer was ‘ ‘peeled” back 
in a plane between the severed and intact circular fibers, at right angles to the 
line of the incision. The position of the hand holding the bowel is important, as 
the fingers are used as a fulcrum for the forceps to act upon. The fingers should 
be manipulated simultaneously with the forceps as the trough is being constructed 
throughout its entire length. Using this method a flap 1 cm. in width can be 
raised in a few minutes. After this had been obtained, it was further widened by 
grasping the lowermost portion of the inner aspect of the flap with 1 fixation for¬ 
ceps and the adjacent mucous membrane with another, and continuing to peel it 
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back by spreading the 2 forceps apart. This maneuver was carried along the full 
length, increasing the width by at least another J cm. 

An identical procedure was carried out in constructing the opposite flap, except 
that the hands were interchanged. The flaps should he at least It cm. wide on 



each side; this cannot be too strongly stressed and the above technique accom¬ 
plishes it with a minimum of trauma, effort and time. After a satisfactory 
trough has been made, the remainder of the circular fibers were severed. 

bnplanlation of the nrckr inio the boiecl (Jigs. 3, G; 3, -1, 1), C). -L transverse 
incision was made through the mucosa in the lower end of the trough, large 
enough to accommodate the bulk of the ureter loosely, that is, not a pinpoint 
opening. The 2 ends of the matticss suture in the dor.sum of the fishmouth were 
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brane. This was done in order to take up “slack” and leave as little free or re¬ 
dundant ureter between its exit from the posterior peritoneum and its entrance 
to the uppermost portion of the trough. 

The ureter lay loosely in the trough when the edges of the lateral flaps were 
brought together with a continuous 0000 chromic ureteral catgut suture. The 
last stitch Avas tied over a Kelly clamp, just short of the upper end of the trough, 
to prer^ent any possible constriction at the proximal end. This suture line and 
anchoring stitch were then inverted with interrupted fine silk sutures, which were 
placed about 1 cm. on either side of the longitudinal incision and tied loosety. 

- ' 1 -1 



Fig. 6 Case 5. N.Y 11 3S0577. II. T., male aged 59. Diagnosis Caicinomaof bladdei^ 
A, Pieoperative intravenous pyelogiani. B, Postopeiativc intiavcnous pyelogiani at i 
weeks 


The ureter was observed constantly for dilatation as each stitch of the sutuie 
lines Avas being placed. If dilatation occurred, the constiicting suture (usuall}^ 
the last one) AA^as remoA^ed. 

Immobilization by partial extrapenlonealization (Jig. 3, D, E). The ureter awis 
then restored to its normal position by placing the bowel in the correct location 
in the pehds and the site of the anastomosis fixed by partial extraperitonealiza- 
tion. This AA'as accomplished by “tacking” a Avide flap of parietal peritoneum 
over the anastomosis and burying the latter completelj'^ Avith seA'eral fine silk 
sutures. 

The ureter AA’as finally examined to make certain that 1) it functioned AA^ell, 
2) no dilatation or tension existed; 3) no e.xcess or redundant ureter Avas present 
betAA’een its exit from the posterior peritoneum and entrance to the proximal end 
of the trough. 
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ick bj' spieading the 2 foiceps apait This maneuvei iias earned along the full 
ngth, incieasing the width by at least anothei 5 cm 

jVn identical pioceduie was earned out in. constiuctmg the opposite flap, except 
lat the hands weie interchanged The flaps should be at least IJ cm wide on 



each side, this cannot be too strongly stressed and the aboie technique accom¬ 
plishes it with a minimum of trauma, effoit and time -Utei a satisfactory 
trough has been made, the lemaindcr of the ciiculai hbeis weie severed 
Implanlation of the uietei into the bond (figs 3, G, 3, .1, B, C) A transieise 
me won was made through the mucosa in the lowei end of the tiough, large 
enough to accommodate the bulk of the uretci loosely, that is, not a pinpoint 
opening The 2 ends of the mattress sutuie in the doisum of the hshraouth weie 


426 


IIORRIS SCHMLTJIAN 



Fig. 4. (Upper), case 1. N.Y.H. 359890, F. T., female age 57. Diagnosis; carcinoma of 
urethra. A, Preoperative intravenous pj’elogram. B, Postoperative intravenous pyelo- 
gram, 9 weeks. 

(Lower), case 2. X.Y.H. 100768. V. M., female aged 67. Diagnosis: radiation cystitis. 
A, Preoprativc intravenous pyelogram; surgical absence of left kidney. B, Postoperative 
intravenous pyelogram, 6 weeks. 

then introduced through this incision and passed out through the full thickness 
of the bowel wall at least 1 cm. below. This suture was tied loosely after the 
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Fir. 5 (Upper) c lit 3 "N II feUlU C li , female i^ed 70 Di ignosia carcinoma 
of bl ultler I, Prcoperalivc intrucnou'* pjtloferam ii, Posstoperalive mtra%enous 
p>elogram, -4 mouths 

(t.o\Ner), case 4 X \ II 4A3lbl L G,agevi>S Duguosis carcinoma of uretliru 1, 
Preoperatne iiitravcnous|)>tIofcr im //.Po-ilopcratiec jntr utnous pjclogram, 5| months 

ureter lud been (li iwn into the bowel lumen The di'jtance of 1 cm. ^\a&^anabIe 
The uictei hab often been hutuied 2 cm. below the ojitning in tlie niucoub incm- 
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to tho uppermost portion of the t. rgh “‘tance 

brought'toralhw trough when the edges of the lateral flaps were 

last steh'^lft d eluonric umteral catgut suturi Z 

to prevent anv piTb^ iS oTa; S t” m 1 1 

__ longitudinal incision and tied loosely. 


”1 




“Jli. 




Fig. 6. Case5. N.Y.H. 3S0577. R.T.,male aged 59. Diagnosis Caicinom. nf hu n 
4, Preoperative intravenous pyelogram. B, P^topeiativehntur cmoinaof bladdei 

VV Lt/lvS» 


avenous pyologiam at 7 


The ureter was observed constantly for dilatation as each stitch of the sutuie 
lines was being placed. If dilatation occurred, the constricting suture ("usmllv 
the last one) was removed. ^ 

Imviohilizahon by 'partial exlraperilomalization {jig. 3, D, E). The ureter was 
then restored to its normal position by placing the bowel in the correct location 
in the pelvis and the site of the anastomosis fi.xed liy partial extraperitonealiza- 
tion. This was accomplished by “tacking” a wide flap of parietal peritoneum 
over the anastomosis and burying the latter completely with several fine silk- 
sutures. 

The ureter was finalty examined to make certain that 1) it functioned well 
2) no dilatation or tension existed; 3) no excess or redundant ureter was present 
between its exit from the posterior peritoneum and entrance to the proximal end 
of the trough. 



1 1C 7 C’usc 0 !N \ II 4blJ0 V >r,malL igcuGJ DngnosH ciircinoina of bUcMcr 
L\olutioii oi postopcr Ui\c ititr iNciious p\clogriDid . 1 , lVcoiKrati\c intniM.n(>u:i p\clo 
gr uu IS Postopor itive intr v\cuoU’i pjclogr mi, 2 A\«.cks C, Postopcntnc iiitrivcnous 
pitlogram, iiJiouthi} /), Ptwtoptritiic p.iclogram, iniontlia Xofc dje ui bouel 

Tl\j; left uretci was imp! intnl m the istme manner as tlie i ight, thoiigli slightly 
higlnr Often, it was placed in the liclvit surface of a hanging loop of ledniidant 




_^ i')infTnosis: carcinoma of 

,.S^ ,U,y,.),ea.= 7. P- 


>r. .1, Preoperative mu-avuuuuo nf bladder 

,^S:eL8. N.YdI.4^23^^A JC.indea^ 62 .^^ . 

•eoperativo intravenous pyelotrain. u. 


results 

(lowing tho above teclmk,ue «“ J;”®'’' 

xncously in 12 consecutive patients, vhose ag 





I It 9 llpjjtr < i6< f \ \ Ji 13-407^* \ (t mdraM(4 7C Dilyioiis t imnonii 

of hluhhr I JV(u|Kr{iui inJr»vojiou> jnolo^run li Po>>topcriti\c intrixcnous 
pvtlo^rnn J month* 

(I ottor) < i*t I oivf^j *»« f<iUi»wt <1 f ihi > 1 rrtopprUivt inlriN<Mou*p\clo|,r»m li 

Postojx r iti\< mtr i\i unu** ;.rmi (lOminutL'i) IIJ month* Nott the tn howil 

iHin^ (>\u 70 llnti w i'- 1 death followm^ the puKtdure One other piticnt 
(hg S I i^e 7) dud ^tih‘>(< 5 noi]it to itotil ibdomjnopeiinc d c , but bUr- 

\t\td the uiaNt(imo''N ^\lthout fnniplu vtion* ihefUthU following the mis- 
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Fig. 10. (Upper), case 10. N.Y.H. 442515. W. M., male aged 75. Diagnosis: carcinoma 
of bladder. A, Preoperative intravenous pyelogram. B, Postoperative intravenous 

c^e^l.^’N.Y.H. 433802, J. B., male aged 63. Diagnosis; radiation cystitis. 
A, Preoperative intravenous pj'elogram. B, Postoperative intravenous pyelogram, 2 
months. 
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tomovb occiiued !,iidden]y on the Mtb post opeiatne d<iy m the tasc ofa 72je.ii 
old male, ^^llo puoi to that time had been up and about, had a urme output o\ei 
1000 tc daily and had mamtauied a noimal blood luea iiitiogen At autopsy 
theie lias no Jedkage of the anastomosis and no bydronephiosis oi hidwuivtei, 
but death nab due to eoionaiy Qtelubion A pobtopciatno pjelogiam had not 
been obtained at this eaily date and so tlicie lemain 21 mdnidual toiitecutivo 


T\nih 1 Clabsificatiou of pNclogfaiiu, 



BiClIT 

ttFT 

Case 1 (fig - 1 ) 

Poor (gr ule 3 II> dronephro 
sia) 

Norm d 

Case 2 (fig -i) 

Poor (grade 3 Hj dronephro 
sis) 

j Pioiious nuphrectoinj 

C ise 3 (fig 5 ) 

formal j 

: Intermediate (Detectiiblo 
lljdronephrosia) 

C ISO -J (fig 5 ) 

\orinal j 

I Xorm i) 

Case S (fig 6 } 

Xornial* j 

' Intcrmcdutc (GruL i h>. 
dionephrosis) 

C ISC 0 (fig 7 ) 

Voriiul 

; \ormil 

Cabo 7 (fig S) 

formal 

Xoim d 

C Ibo 8 (fig 8 ) 

Xorm d 

Norm il 

Case 0 (fig 0 ) 

Normal 

Normal 

Casa to (fig 10 ) 

Vorm il 

Xorm li 

Case 11 (fig 10 ) 

Normal 

N'orm d 


Xumhcr of ureters traii&pl uitcd 
XormU postoperative piclogruns 
Intermediate postoperative {)>c!ogram 8 
Poor postopcritivc pvclognms 
■Non functioning kidnc>s 


il 

17 (SO 0 %) 

j 

2 

0 


* Thjs pitiiJiJ Jj id n «) jJjgnant riwnonn of the bj jdder wtJ (bul njtinn 6 months iftcr 
the diagnosia w is made Intostuuil transplants wtre tlono for pilhilion \ ra\ suh 
milted rtprt&ciits the 7 weeks postoper itivc film Patient would not return to tlu hospital 
foi furthcrfollow up due tosevtre p iin Astlicnght U>droncphrosi8 rcinamed uncli ingcd, 
if anj thing, decreased, the p^elogr ini is termed iiorind in this p irticulamse 


Iransplantb cvimined ladiologieally aftci opeiation (1 iiatient had a pietioub 
nephrectomy) There \ieie no bciioiib (iionfat.il) loniplualioub oi att.itkb of 
pjeloiieplintib Though an otta-,ional biief iibc m the blood uiea mitogen wab 
ohbcned, none of tliCbC patientb had a pcimaiient delation, in fact, 3 aie ton- 
bibtcntlv loHci than pieopeiatiidy Xodiieibion othei than mefci’o mtcbtuial 
an.ibtomobib h ib been done, oi thought iiidic ited 

Intiaienoiib pjclogianib liaie been made at freiment mtenals U-nally a 
glade 1 hjdioncphrobi-, uitli ciedleiit eieietioii of die oiibtb 2 to 3 iicekb pobt- 
opeiatiidj, .dthoiigli it ib not laie to •me a normal pielogi-am at thib time. In 
mobt t im-,, the p.idogram, tontmiie to improic oier the ne\t 11 to 10 iieeUs 
bofoio becoming btation.iiy, app.ucntli, tlib & the period netcbi-aiy foi tlie cdcm.i’ 
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to subside. Figure 7, case 0, illustrates the evolution of the pyelograms in the 
early postoperative period. The longest follow-up in this series is lU months 
and the pyelograms have remained normal (fig. 9, case 9). 

The pyelograms in this series have been classified as good, intermediate, or 
poor. Pyelograms presenting a normal calyceal pattern without dilatation and 
with prompt excretion of dye are considered good; detectable to grade I hydro¬ 
nephrosis but with good excretion of dye, intermediate; and all othei's, poor. 
Using this strict, arbitrary standard, 17 of the 21 individual transplants, or 80.9 
per cent are classified as good, 2 as intermediate and 2 as poor. All postoperative 
pyelograms illustrated represent the 10 minute films. Details of the pyelographic 
results are shown in table I. 


CO.NX'LUSIOXS 

An ideal pyelographic result, following uretero-intestinal anastomosis can be 
obtained in a much larger percentage of cases than has been thus far reported. 
Using the technique outlined above, the percentage of normal pyelograms in the 
original Coffey I operation has been increased from 25 to 80.9. The present 
series is small, but the marked degree of improvement is significant. Other mem¬ 
bers of the staff have also improved their results. It is the author’s belief that 
the close obsen’’ation of the following principles wei'e largely responsible for the 
improvement; 

a) Mobility of the rectosigmoid: The rectosigmoid should be freelj-- moveable 
and if not, mobilization is indicated. The bowel should be made to fit the 
course of the ureter and so prevent the latter from taking an “uphill” course. 

b) A minimum of ureter is freed: In this way angulation is avoided and the 
ureter allowed to retain as much of its normal retroperitoneal course as possible, 
and unnecessary injury to its blood supply prevented. 

c) Formation of an adequate trough: This is probably the most important 
step. The trough must accommodate the ureter loosel}’-, and be able to compen¬ 
sate not only for the early edematous reaction, but also the later, more permanent 
fibrotic changes. This is accomplished by the gentle construction of a very wide 
trough, which has routinely been obtained by the technique described above. 
Each lateral flap should be at least 1.5 cm. in width. 

d) Avoidance of excessive or redundant ureter between its exit from the poste- 
I'ior peritoneum and entrance into the trough is important, but at the same 
time, tension must be absent. 
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CARCLXOiMA OF THE URIXARY BLADDER A PATHOLOGIC STUDY 
WITH SPECIAL REFEREXCE TO IXVASD'EXESS AXD 
VASCULAR INVASION' 

J011^ E McDONU-D 
Section on Surgical Pathology 
\\D 

GERSHOM J THOAlP&OiN 
Section on L rology, Mayo Clinic, liochcslcr, Minnesota 

It w .lb beUevetl that a studj’ of a »iz.ible gi oup of »iii git dly remo\ ed tarci- 
noraas of the uiinaiy bladdei might be woith ahile if the .itcompaiiying Lladdei 
weie .ivailable albo Many iiu cstigatioiib lia\ e been made on \ ebie.il iicophibins 
by utilization of tiSbiie leniovcd tiansuictliiaily but in such studies only a poition 
of the undeilying bladdci, at most, c.in be btiiihed Information which the 
sill goon obtains fi om the pathologist is oftentimes w oel iilly inadequate a» applied 
to the method of tieatment which should bo eniplojcd m siitli a case Fiutlier 
moie, when suigual theiapy is given suth a patient buileiing fiom a caiciiioina, 
the factoib entering into the piogtiosis lute been tagiie, imitli moio vague than 
m oases of caiciuoma elsowheie m the bodv 

Sotei.il evelleiit studies have been lepoitcd tonceiiimg fattois which goteiii 
prognosis lu careuioma of the uimaiy bladder Biodcis in 1022 showed the 
mfhiouce of the factoi of histologic giadc on the piognosis Fuithei proof of the 
influence of the Lictoi of guide on the suit it al into of patients sulloi mg fiom cai- 
cinoma of the uiiiiaiy bladdei is ctident fiom the reports of tho bladder tnnioi 
legislij of tho American Urological Assoculion (193-1 to 193b, inclusive) It is 
obvious that the histologic grade of a neoplasm is not the only factoi of im- 
poitance This is evident clsewheie in the body as, foi e\am])le, in the laige 
bowel wheie it has been shown by DiiLes that mfiltiation of the wall of the bowel 
and the peiicolonic fat and met.ist.isis .iie factors of evtieme mipoitance in tho 
prognosis The impoitance of lutoltement of the blood and lymphatic tessels 
in caicinoma of the leiial pelvis, in tegaid to piognosis, has been stiessed by one 
of ub (McDonald and Priestley). It was that study which stimulated the 
pieseiit one 

Anatomic f.ictois have been considered in set oral studies on tesical tumois 
iVbchnei iii 1931 chissified neopla-sras of the bladdei as to whcthei they did oi did 
not mfiiliale and as to whetliei they weie p.ipill.iiy oi noiip.i))itlaiy On the 
basis of a follow -up of 3 y eai s or longer, in the papilloma gi ouj) SO per cell t of the 
lesions weie airestcd, in the p.ipiUavy caiunoma gioup without mfiUi.ition, ol 
percent were arrested, in tho papillary carcinoma gioiip with mhltration, IS jicr 
cent weie ariested, .ind in the nonpapillaiy' caicinoma groii]), IG pei cent were 
arrested His coiichisions were that the presence oi .ibscnce of mhltiation 
repiescntid .i reh ible guide as to the gravity of the t.iieiiioiii.l of the bhidder 

1 Ri id it iinni il iiieclinir ttortli Central isccfiuu, Anicric m Lroloiricil Asaociiltioii, 
Cl( til iiid, 0 , Oclobir 1017 
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A more recent attempt to employ infiltration as a guide to prognosis in tumors 
of the bladder is that of Jewett in 1944. In a stud}'’ of 107 cases of carcinoma of 
the urinary bladder in all of which the patients had come to necropsy, particular 
note was paid to penetration of the wall of the bladder by the carcinoma. These 
cases were divided into 3 groups. The first group included those in which the 
tumor was confined to the submucosa. No evidence of metastasis or perivesical 
fixation was found in these cases. The second group consisted of those in which 
infiltration had extended into the muscularis but not through it. There were 
15 cases in this group; distant metastatic lesions were found in 1 case and invasion 
of the lymphatics in another. The third group comprised those in which the 
carcinoma had invaded the entire muscle. Of 89 cases in this group, metastatic 
lesions were present in 52. In addition to these 52 cases, perivesical lymphatics 
were involved in 6 cases and perivesical fixation occurred in 8 cases. 

In our study of the anatomic factors of importance which should merit con¬ 
sideration in tumors of the bladder, it was decided not to employ biopsy material. 
It is obvious that in material of this sort the anatomic relationship of the tumor 
to the vesical wall cannot be determined. It was therefore decided to utilize 
surgical material in which the tumor had been removed along with a portion or 
all of the vesical wall. This meant that in all cases utilized in this study supra¬ 
pubic exploration was carried out and either segmental or total cystectomy was 
done. Cases in which suprapubic exploration was done and in which the tumor 
was fulgurated without removal of a portion of the wall of the bladder were dis¬ 
carded. We are not attempting to analyze the usefulness of various surgical 
methods and, consequently, the type of operation Avhich has been done will not 
be mentioned further. This material Avas removed during the years 1932 to 1944, 
inclusive. Of necessity, the lesions do not represent consecutNe vesical tumors 
seen at the clinic because many tumors of the bladder Avere treated by trans¬ 
urethral methods, irradiation therapy or a combination of these tAvo. Nor do 
they represent consecutive series of vesical tumors in AA'hich segmental or total 
cystectomy Avas done at the clinic, because in certain cases specimens have been 
lost or AA'ere otherAA'ise unsatisfactory for pathologic examination. 

In all cases a block Avas cut through the greatest diameter of the tumor, includ¬ 
ing the entire vesical Avail and the perivesical tissue. In some cases more than 1 
block Avas cut. These Avere inpregnated Avith paraffin, sectioned in the usual Avay 
and stained Avith hematoxylin and eosin. In those cases in AA'hich, on histologic 
examination, it Avas thought that mucus A\'as being produced by the tumor, 
mucicarmine stains Avere employed. In these A'esical tumors Ave had sections 
made through the largest diameter of the tumor, the entire musculature coat, the 
perivesical fat and, Avhere possible, the adjacent normal mucosa of the vesical 
Avail. Histologic and morphologic study of these specimens Avas made Avithout 
any knoAA'ledge of the clinical course of the disease. All observations Avere made, 
therefore, Avith as little prejudice as possible. The survh'al rates AA'ere calculated 
and all pertinent data from the clinical I’ecords Avere tabulated by the Section on 
Biometry and Medical Statistics. 
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CLVSSiIPICmON 

A basic pnnoiple in histopathologj'lias been to classifj c.ucinoni i» into tjpc'-, 
namely, squamous cell caicinoma, adenoiarcinoma oi transitional tell caicinoni.i 
Foi one reason oi anothei this piuiciple has fiequently been atoidetl in the 
clasbilication of tumois of the bladdei We aibitraiily ha\ e defined a squamous 
cell carcinoma as one in ivliich the cells are becoming keiatimzed or coimfitd 
(fig 1) Smce theie is no special stain nith iiliieh to demonstiate keiatni, iiinioi 
degrees of keratmization can be diflitiilt to recognize in heniatO\ylin eosin 
sections Keratin stains faintly iiith eosin oi it nuj be dissohed out in the 
vinous solutions, leaving clear cytoplasm In this study, definite amounts of 



I IG 1 fequamous cell tarcinonia of unuiiry bladder Note pcarlj bod} formation 
(X 95) 

kciatin had to be present befoie the tumor was classified as a squ unous tell cai- 
ciiioiiii A caicmoma was classified is adcnocaicinoma when it foiiiicd acini oi 
produced mucus The muciearnime stain was helpful in identifj mg mucus A 
transitiond cell caicmoma was one which was oi neither of the fust two ttpcs 
mentioned The majority of carcinomas of the bladder m this study w cic of the 
traiisitioinl cell type (table 1) A siirpiisiiig miinber proted to bo gkiiidiilai 
The m ijoiitj (30) of adenocaicinom.is were not pure adenocarcinomas but were 
mixed either with squimoiis cell caicmoma oi noiikeratiiiiziiig epithelioma 
(fig 2) 

Of the stiuamoiis cell caiciiiomas (78 pure, 10 mixed squamous cell and adeno- 
caicmoma), 93 infiltrated the wall of the hladdei and one ttas noninfiltratitc 
Of the 10 adenocarcinomas, pine and mixed, all weie mliltiatite Data on 
whethci eithci \cnoiis oi peiiiieiiral hmpiiatic nnohement occiiricd m the wall 
of the hi wider in icl ilion to the tiqieofc tiemoma are also siimm irizcd m t ihle 1 
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The 5 3 'ear survival rates according to these various types of carcinoma are stated 
in table 2. The survival rate for the entire group of traced patients with these 



Fig. 2. ^lixed squamous cell carcinoma and adenocarcinoma of urinary bladder 
Adenocarcinomatous portion occupies upper part (X 70). 



Fig. 3. Papillarj' transitional cell epithelium without infiltration of vesical wall (X 3). 

neoplasms of the bladder was 29 per cent. The survival rate for patients with 
nonkeratinizing epitheliomas was better than the average while the survival rate 
for those with squamous cell carcinoma and adenocarcinoma was poorer than the 
average. 




Fio. 4. Papillary transitional coll epithelioma with infiltration of the wall of the hladiicr. 
a, EiiUio tumor ia of transitional cell type (X U» b, Surface part of neoplasm is of tran¬ 
sitional cell type while inliltrativc portion is gluml forming (see arrow) (X 12). 



sSi'/e^X no papillary 

13U 
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Papillary or iionpapillary carcinoma. We have divided cavcinomas of the 
urinary bladder into 3 types: papillary carcinoma without infiltration (fig. 3), 
papillary carcinoma with infiltration (fig. 4a and b) and inhltrative (nonpapil- 
lary) carcinoma (fig. 5; table 3). This was done because in our experience this 
classification has been useful in carcinoma of the renal pelvis (McDonald and 


Table 1. Malignancy of the urinary bladder: Type of lesion and incidence of vessel involve¬ 
ment 


T\PE OF LESION 

CASES 

VESSEL INVOLVEilENT 

Total 

Per cent 

Cases 

Per cent* 

Squamous cell epithelioma 

78 

28.5 

36 

46.2 

Transitional cell epithelioma 

156 

57 0 

49 

31.4 

Adenocarcinoma 

10 

3.6 

5 

50.0 

ilixed adenocarcinoma anti squamous cell epithe- 


1 


I 

lioma 

16 

5.8 

5 

31.2 

Mixed adenocaicinoma and tiausitional cell epi- 





thelioma 

14 

5.1 

7 

50.0 

Total 

274 

100 0 

102 

37.2 


* Based on the total number of cases of the type of lesion indicated. 


T.vble 2. —Cat cinema of the unnai y bladder: Five yeai suivival tales in pet cent 


T\PE OF LESION 

TOTAL 

VESSEL INV 

Without 

OLVEMENT 

Mith 

Transitional cell epithelioma 

35.1 



Squamous cell epithelioma (puie) 

19 3 



Adenocarcinoma (puie and mixed) 

21 1 



Total 

29 0 




Table 3 —Catcinoma of the uiinaty bladder: Infilttation 



PATIENTS 

PER CENT 

Infiltration alone 

189 

69.0 

Papillary with infiltration 

54 

19 7 

Papillary without infiltration j 

31 

11 3 

Total 

274 

1 100 0 

1 


Priestley, 1944). Few of the carcinomas which have been of the squamous cell 
type, according to the term as we have defined it, have produced papillary pro¬ 
jections. The adenocarcinomas have similarly shown lack of villous projections. 
The transitional cell carcinomas can be divided into those which are papillaty 
and those which are nonpapillary. 

Of 189 infiltrative nonpapillary carcinomas, 118 were either squamous cell 
carcinoma or adenocarcinoma or combinations of adenocarcinoma with other 
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types The lemamdei, 71, ha%e been of the tiaiisitioiial cell type Some ol 
these tiansitional cell catomomas neie piobably of the papillary tjijc oiiginally 
but the projections had been burned off by transurethral fulguration There is, 
nr other r\ or ds, no r\ ay of know ing how many of these tr rnsitronal tell neojrlasms 
were oiiginally nonpainllaij'' As can be seen from table 3, fifty-four or 19 7 pci 
cent of the entire group were papillary'carcinomas and, on histologic exaraination, 
evidence of infiltration could be found. Some pathologists and ui ologists tlassifj 
papillary neoplasms of the bladder into those which arc benign and those which 
are malignant It has been our policy to group them together It is sigmfieant 
that the material in this study' does not lepieseiit a consecutire senes of resic il 
tumors and that many of the tumors in this papillary nonmfiltiatir e group were 
treated transuiethially' Only a few p.rtients hare resections of the urinary 
bladder It is well recognized that the majority of tiimois m tire bladdci aie of 
the papillaiy' type Obviously, m this senes, that is not the rase 

The thud group of papillary' tumors, made up of those winch did not iiifiltiatc 
the wall ol the uimaiy' bladdci, comprised 31 cases or 11 3 per cent of the entne 
senes In other words, So or 31 per cent of the timiois under discussion wero 
papillary while C9 per cent were nonpapiUaiy infiltiatois Histologically, m 4 
oases in tho mfiltiatrve group the lesion was graded 1 (Biodors’ method) All of 
these were adenocarcinomas We had, in this group, no grade 1 squamous cell 
carcinomas, all being grade 2 or higher In the group of papillary eaiomomas 
without infiltration, lo of 31, or 18 4 pci cent, were graded 1 This is the group 
which would bo considered as benign papillomas by many pathologists ft is 
laio foi neoplasms of this type and grade to metastasize although death may 
lesult from ureteral obstruction with subsequent uifection II is obi lous that 
thoie Is need for a definition as to what compiiscs a carcinoma of the 11111100 ' 
bladdci In the lemaining lb cases of p,ipiH iry caicinoma w ithout mfiltratioii of 
the wall the lesions weie giadcd 2 01 3 In the gionp of papillary tumor's with 
mfiltratioii there weic no giade 1 lesions, all being gi.ided 2 01 highei It lias 
been oui general conception of this group that giade I papillary' epitheliomas 
larely iiifiltiate Tho sun'ual tunes foi these 3 gioups are gueii ill figuie 0, .1 
Unfoi tunately, thiough a cystoscopc it is often not possible todctciniine whethci 
a gneii papillaiy' neopl isin is 01 is not mriltiatiie 

T/ic depth of iinohtiiHiU of the uall of the uriitnnj bladdci in carcinoma Tlic 
suivnal latcs m this gioiip of eaiemomas of the uunary' bladder which iiixadcd 
the w.all of tho bladdci Inisbeen chaitcd accoiding to the depth of mvohcmcnt 
of the uiinaiy bladdei (fig G, JJ) Tlusgioup compiises tlio-o r illous neopl.isms 
wliK h mfiltiate as well as the noiip ipill.iry' mfilti.itmg carcinomas In all there 
woie 243 eases m which siin'nals ioiild be calculated Of these, o4 belonged m 
the p ipill iry group with luriltiatioiiand 189 111 tho iionp.vpillary mfiltrativ e gionj) 
Tlie depth to which the bladder was inrohcd has been chaitcd according to 
w bethel the tissue hetw cen the epithelium and the iiuisdo w as invoh cd (this has 
been teimod suhmuiosa) (fig 7, 11 ), whethei tiie malignant tissue evteiided into 
the muscle but not deeper (fig 7, b) and whether the malignant tissue extended 
oat to the fat (fig 7, c) Of the cnfiie group of lesions, 12 S per cent iienetmted 
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only the submucosa, 53.9 per cent extended into the muscular layer and 33.3 per 
cent extended into the fat. Figure 6, B demonstrates that when the fat is in¬ 
volved the survival rate drops very markedly. It is in this group that the 
greatest amount of vascular involvement occurs. 



Fig. 6. A, Survival curves by type of infiltration in carcinoma of the urinary bladder. 
B, Survival curves by degree of infiltration in carcinoma of the urinary bladder. 

Invasion of the vessels in the wall of the bladder. Involvement of vessels was 
seen in 102 of 274 cases. Two types of vascular invasion with tumor tvere seen: 
venous involvement and perineural lymphatic involvement. Our criterion for 
the demonstration of a vein was that it should have a definite coat of smooth 
muscle (fig. 8, a and h). In this way, artefacts could be avoided. Therefore, 
when venous invasion was noted the tumor cells ^Yere enclosed within a definite 
coat of muscle. Small lymphatics such as are found in the wall of the bladder 
are not identifiable as such in histologic preparations except for the knowledge 
that around the nerves there is a lymphatic sheath. Therefore, when lymphatic 
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involvement Avas noted it Avas of the perineural type (fig. 9). Of the 102 cases in 
AA’’hich vascular invasion occurred, venous invasion alone Avas noted in 23, peri¬ 
neural lymphatic involvement alone AA'as seen in 64 and a combination of the tAA^o 
AA^as observed in 15. The numbers of cases in Avhich vascular invasion occurred 
in the various cytologic tyjaes of carcinoma are gh'^en in table 1. Invasion of 
vessels Avas rarely seen except AA'here infiltrating tissue had penetrated to the deep 
muscular layer or peiwesical fat, particularly the latter. This finding is con¬ 
sistent AA'ith the loAA' surAdA’'al rate for carcinoma of the urinary bladder AA'hich has 
involved the perh^esical fat; Avhen the perivesical fat has been infiltrated, the 



Fig. 9. a, Carcinoma of urinary bladder. Invasion of perineural lymphatics in wall of 
bladder (X 95). b, Carcinoma of urinary bladder. Invasion of perineuial lymphatics. 
This nerve is situated in perivesical fat (X 115). 

prognosis is very poor. The suivival rate of our group of patients Avho had car¬ 
cinoma of the urinary bladder Avithout vessel involvement Avas 37.8 per cent. In 
those Avith vascular inAmlvement the suivival rate Avas 11.6 per cent. This 
demonstrated very graphically the influence of A'ascular invasion on the prognosis. 

COMMENT 

It is evident that several anatomic, morphologic and cytologic features are of 
importance in determining prognosis and treatment for patients Avho haA'^e carci¬ 
noma of the urinary bladder. It is important to knoAV Avhether infiltration has 
or has not occurred. If infiltration has occurred, it is most significant to knoAV 
AAfiiether the carcinoma has involved the peiwesical fat or not. It Avould appear 
that groups A and B of JeiA^ett might AA'^ell be combined and labeled group A or 
some other arbitrary designation but that a second group consisting of cases in 
Avhich invasion of the fat has occurred should be differentiated from the preceding 
group. This neAAfiy differentiated group might be labeled “group B.” A second 
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factoi of irapoitauce is the classification of carcinoma into cell type Tian- 
sitional cell carcinoma ofters a imich better prognosis than squamous cell caici- 
iioma or atienocaicmoma, iihetliei found alone oi mcved iiitli eitliei of the 
othei tno types Of couise, the bulk of the transitional coll epitliehoiiias aio 
papillary in type, whether with oi without infiltration Vnothei featuie of 
impoitance in tieatment and prognosis is the factoi of involvement of iissels, 
which has a definite beaiing on prognosis Unfortunately, it is necessaiy to lia\ e 
adequate microscopic studies to dcteimine the piesence or absence of vasculai 
invasion It is impossible to determine invasion of the i cssels as easily in the 
bladdei as in the kidnej because in the kidney there is, in the main, one lenal 
vein, in the bladdei tlieio aie many veins The same holds tine tor iiei\ es In 
the kidney there is a concentiation of neii es, in the bladdei the converse is true 
The impoitance of histologic grading of tuniois of the bladdei is accepted by 
many' and, foi this leason, the mattei has not been discussed herein 


SUMM VR\ 


Fiom a histologic and anatomic study of 274 \esical tnmois in which all oi .v 
portion of the uriiiai'y bladdei along with the tumoi had been icmoved siiigi- 
cally, cei tain featuies wcie deteiniined to be of gieat inipoi tance m the mattci of 
piognobis and tieatment fiist, whcthei in\asion had oi Iiad not occuriod, 
secondly, il the invasion had occuiicd, whcthei the fat was oi was not iniohcd, 
tliiidly, whethoi evidence of invasion of the \eins or lymphatics was piesont or 
absent, and fouithly, the cytologic and anatomic type of tumor, whcthei lian- 
sitioiial cell, squamous cell oi adenotaicinonia, or a mixture, and wlicllici 
papillaiy oi nonpapillaiy. 
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CYSTITIS GLANDULARIS: A CONSIDERATION OF SYMPTOAIS, 
DIAGNOSIS AND CLINICAL COURSE OF THE DISEASE 

HANS R. SAITER and AriCIIAEL S. BLICK 

From the Urological Department of the Roswell Park Memorial Institute, and the Department 
of Urology of the School of Medicine, University of Buffalo, Buffalo, N. Y. 

Cystitis glandularis is of fairly uncommon occurrence and the difficulties en¬ 
countered in the diagnosis of this lesion have been adequately described by 
various authors (Patch, Emmett and AIcDonald, Lowry, Hamm and Beard, 
etc.). Because of its often confusing cystoscopic and microscopic appearance, 
the condition may easily be mistaken for carcinoma and prolonged observation 
is necessary in some cases before the true nature of the lesion can be recognized. 
The correct differentiation of cystitis glandularis from bladder cancer is par¬ 
ticularly important if one considers that recent advances in surgery have occa¬ 
sioned a more liberal employment of total cystectomy in the treatment of 
malignant neoplasm of the bladder. 

In the following, an attempt wilt be made to present an outline of diagnosis, 
clinical course and prognosis of cystitis glandularis. Se'ven additional cases will 
be reported. 


CASE REPOETS 

Case 1. E. E. W., aged 52, a white male, case No. 40987, was admitted Feb¬ 
ruary 11, 1941. He complained of intermittent frequency and dysuria of 3 
months’ duration. 

The physical examination was negative except for a healed fracture of the right 
hip. Blood count and blood chemistry Avere AA'ithin normal limits and the 
Wassermann test aa’es negative. The urine aa'us fairly turbid, acid in reaction, 
contained a trace of albumin and isolated red and AA’hite blood cells. On culture. 
Streptococcus faecalis and Staphylococcus aureus hemolyticus AA^ere obtained. 

Rectal examination revealed a moderately enlarged, someAvhat indurated and 
boggy prostate. There AA'as no residual urine and the bladder capacity 
AA-as 250 cc. 

Cj^stoscopic examination disclosed peculiar mammillated elevations involving 
vesical neck, trigone and loAA’er posterior bladder Avail. These lesions measured 
from 0.25 to 1 cm. in size and resembled bullous edema. While some of them 
AA^ere transparent, there Avere others Avhich AA’ere more fleshy in character, sug¬ 
gesting possible tumor groAVth invading the bladder from the outside. It Avas 
noted that the more solid appearing lesions AA'ere particularly numerous in the 
region of the ureteral orifices. The remainder of the bladder AA^as normal Avith 
a Avell defined borderline betAA'een diseased and normal bladder mucosa. Both 
kidneys functioned normally and pyelograms Avere essentiallj'’ negative. 

Biopsies taken repeatedl}^ from various areas of the diseased bladder mucosa 
shoAved cystitis glandularis. Some thickening of the bladder epithelium Avhich 
projected downA\-ard into the submucosa aa'es noted. Isolated cell nests of strati- 
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fied squamous epitlielmm oecuiung m small coiicciitjit masses neio fouud m 
vaiymg numbeis m the submucosa Some of these glands neie lined with t ill 
columnai epithelium and mutus-inodiitmg cells 
Tieatmeut consisted of oial administi ition of uiinan intiscptics followed by 
an mfiammatoiy dose of deep \-iay theiapj Response was piompt and on 
fiequent follow-up \isits, the patient icmamcd asjmptomatic, with the uiiiie 
negatue foi albumin, blood and oiganisms Xeceitheless, tlicic was no signifi¬ 
cant change in the cjstoscopic appeaiante of the bladdci, which pieseiited a 
stiiking disciepancj between the c\tensi\cness of the blacldei iiuohcmcnt and 
the appaient well-being of the patient When last seen 0 jeais and 10 mouths 
latei (Decembei 8, 1947), he continued in good health and liad no uiinaiy com¬ 
plaints Cj stoscopj disclosed identical findings as at the time of admission, and 
the mucin test of the urine was stiongly positive 

Case 2 W M R , aged 57, a Xegio, case Xo 10701, was admitted on 
Januaiy 8, 1941 with symptoms of fiequcnty and dysiuia of 11 jeais’ dmatiou 
Physical evammation was entuely negative Blood count andchemistiy weic 
within normal limits The Wasserinann test was negatue The mine was 
slightly tuibid, acid, contained a faint tiace of albumin and i few led and white 
blood cells Xo giowth was obtained on cultuie 
The piostate was somewhat iiiegulai, bioader than noimal and induiated in 
the midline, suggesting chionic piostatitis Thcio was no lesidiial mine Tiie 
bladdei capacity was 200 cc 

Cystoscopie examination levealed almost identical changes as desciibcd in case 
1 The vesical neck legion, tiigone, and lower postciioi bladdei wall were the 
site of the same type of mammillatedpiolifeiatuclesions which xaiied fiom 0 25 
to 1 cm m size As m the fiist case, Iheie was a sh up line of dcmauation be¬ 
tween involved and appaicntlv noimal mucosa Studies of the iippoi uniiaiv 
tiact woie essentially negative 

Biop-ies taken lepeatedly disclosed cystitis glandulaiis with thickening of the 
suiface epithelium which was ukeiatcd m some aieas Xumerous plugs and 
nesis of epithelial cells weie found in the submucos .1 Jlost of these nests were 
lined with t ill columnar (ells, some of iihich wcieof theiiuiciis piodiitiiigcanet 3 ' 
Following oial admiiiislialion of iiiinaiy antiseptics, the sjmptoms subsided 
piomptly, but tlicic w is no es-ential change in the a])pcaiance of the bladdei 
while the patient leinamcd imdci obseixation Ilcwasl ist cj stOscopcdSmontlis 
aftd admission (Septcmbei 12, 1941) Theicaftei, the patient did not letiiin, 
but It was learned that m 1942 he was admitted toanothei hospital whcic a diag- 
nosis of multiple mjelonia and multiple pilhological fiactmcs of the spine (Dti, 
D12 and B2) was made Duiing liisst u at that liospital, no iiiologital inxcsti- 
gatioii was carried out because the patient had no urinaij complaints ife died 
of multiple m>eIoma on October 10, 1942 X'o autopsj was obtained 
Cnstd A \V B,agcd34, a white mile, case Xo 5i93l>, was idmittcd .May 
IS, 1015 Six weeks piior to admission, the patient hid painless hcmatiiiia of 
short duration Cjsloscopy at that time rexcaled chuiges in the bladdei, sug¬ 
gesting tumor growth ind a biopsy taken from this aica was mtcipieted 
as carcinoma 
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Physical examination was essential^ negative except for moderate elevation 
of blood pressure. Blood count and chemistry were within normal limits. The 
Wassermann test was negative. The urine was slightly turbid, acid, contained 
no albumin, but numerous red and a few white blood cells were found. Urine 
cultures were negative. 

The prostate was slightly enlarged and somewhat boggy. There was no re¬ 
sidual iii’ine and the bladder capacitj'^ was normal. 

Cystoscopy'' revealed scattered over the trigone and particularly in the region 
of the ureteral orifices, papillary elevations from 0.25 to 0.5 cm. in size. Some 
of these lesions were pedunculated, others were sessile in character. The mucosa 
covering these elevations was thickened, edematous and pinkish in color, with 
no individual blood vessels visualized. The remainder of the bladder was 
normal. 

Review of biopsies taken before and after admission revealed the typical pic¬ 
ture of cystitis glandularis. Masses of glandular structures separated by strands 
of fibrous connective tissue were found in the submucosa. These glands varied 
in size and consisted mostly of stratified epithelium lined with tall columnar cells. 

Examination of the upper urinary tract disclosed, as a coincidental finding, 
moderately advanced polycystic kidney disease with only slight impairment of 
kidney function, 

The patient was treated with urinary antiseptics and an attempt was made at 
destroying the lesions by transurethral coagulation, but in spite of temporary re¬ 
gression, recurrences developed a few weeks later. Also, an inflammatory dose 
of deep x-ray therapy was of no avail. Nevertheless, the patient’s general health 
continued good and he remained asymptomatic during the course of subsequent 
observation. When he was last examined, 2^ years after admission (November 
10, 1947) there was no change in the cystoscopic and microscopic appearance of 
the lesions. Urinalysis was negative and no growth was obtained on culture. 

Case 4- M. M. W., aged 70, a white female, case No. 27813, had been a pa¬ 
tient of the Roswell Park Memorial Institute since February 17, 1937, following 
removal of the left breast for carcinoma. She was referred to the urological 
service on Maj^ 20, 1946 because of frequency, dysuria and hematuria of 2 
weeks, duration. 

Physical examination did not disclose any evidence of recurrent breast cancer. 
Blood count and chemistry were within normal limits. The Wassermann test 
was negative. The urine was turbid, alkaline, contained 1 plus albumin and 
numerous red and white blood cells. Cultures yielded growth of B. coli and B. 
aerogenes. The bladder capacity was 300 cc. 

Cystoscopic examination disclosed ridges with fleshy pinkish-gray projections 
covering an area of approximately 4 cm. in the left lower posterior bladder wall. 
At first sight, these changes appeared consistent with invasion of the bladder wall 
by tumor growth from without, but on close inspection it gave the impression 
of resembling intestinal mucosa. Some bullous edema was noted in the adjacent 
portion of the mucosa. The remainder of the bladder was normal. 

Study of the upper urinary tract did not reveal any abnormalities. On pelvic, 



nSTIlIr> GLVNDLLVlUb 


140 


an ell as lectal palpation, some induiation and fixation \\ eie felt iii the left bioad 
ligament area ^0*^ sigmoidoscopic exammation, nhicli Mas lequested in oidci to 
exclude the possibility of a piiraaiy malignancy m the lecto sigmoid aiea, a small 
polyp m the antei 101 Mali of the raidiectumwas discoveied This Mas attached 
to a fixed base but histologic examination of the polyp did not disclose e\ idence 
of malignant degeneiation 

Several biopsies fiom the bladdei lesion reiealed cjstitis glandularis Ulcer¬ 
ation of the suifaee epithelium Mith maiked iiifiammatoiy leaction Mas noted 
In the submucosa, masses of epithelial cell nests Meie evenly distiibiited, togethci 
Milh muciis-pioducmg glands slioMuig many goblet cells 
The patient’s uiinaiy symptoms subsided piomptlj and did not lecui folloMing 
oial admmistiation of uiinaij- antiseptics She has been folloMcd foi 17 months 
and when last examined on Octobei 20, 1947, she was m good health Cysto- 
scopic, as Mell as lectal and vaginal cxaininations, icvcaled the same findings as 
on admission The uiine was negative Xo gioMth was obtained on culture 
Case G ED, aged bO, a vvliito male, case Xo C0153, was admitted on Jlav 
21, 1947 because of suspected caicinoma of the piostate Thiitv ycais piioi to 
admission he had gonouhea folloued by methial stnctiiie, foi winch ho had been 
tieated intei mittentlj Dining the couise of the disease he had lepcatcd attacks 
of fiequency, dysuria and occasion il hematuria, and 1 ycai ago scvcial bladdei 
stones vveie lemoved supiapubically Since then his urinary svmptoms vveie 
leliexed, but ho noticed that a inucus-like siistaiico diamcd fiom the uicthia 
following mictuiition 

The patient was a healthy looking male m good phjsical condition Blood 
count and blood chemistiy iieie not lemaikablc and the Wasseimiiin test was 
nogativ e 

The uiine was cloudy' and sepaiated into two laj'cis, n.imely, a tlim mucoid 
layei on the suifacc and tuibid uimcundeineath The uiine Mas acid, negitive 
for albumin and sugai, and contained a moderate amount of leukocytes The 
mucin test was stiongly positive On cultiiic, B cob was obtained 

Rectal examination levealcd a modeiatcly' enlaigcd, induiated and iiicgular 
piostate, which felt like cliiomi piostatitis The patient had oO ci of lesidual 
uiine and it was noted th it a considciablc amount of mucus diamcd tluough the 
catheter, following evacu ition of mine The bl.iddei capacity was 100 cc 
On cvstoscopic examination, an opening to a bladdei diverticulum was dis- 
coveicil m the left louei posterioi bladdei wall Abov c and medial to this open¬ 
ing an aiea of granular thickening of the mucosa was noted, measuring 1 o cm 
111 sire Other aieas of siniilai appcaiancc and size weic found in the lower light 
posteiior wall and in the dome of the blactilci These lesions wcie laised above 
the level of the mucosa and neie suiruiiiulecl m plates by bullous edema The 
lemanidci of the bladdei showed chionic cystitis 

examination of the miper uriiiaiv tiact w.is not iciii likable, and cystogiams 
ibsclo-ed a walnut sized diverticulum 

Biopsies levelled cystitis gluidularis Ukeiation of the suiface eiiithelium 
and numerous gl.inds of intcstmil type vveie noted in the siibniucos.i These 
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glands were composed largely of goblet cells causing the overall picture to closely 
resemble intestinal mucosa. 

Treatment consisted of oral administration of urinary antiseptics. When last 
seen on October 10, 1946, there was no change in the patient’s condition. 

Case 6. G. W. S., aged 52, a white male, case No. 56681, was referred on 
April 17, 1946 because carcinoma of the bladder was suspected. The patient 
had frequency, dysuria and intermittent hematuria of 3 months’ duration. Two 
months ago several bladder stones were removed by transurethral instrumen¬ 
tation. Upon admission, the patient had no symptoms referable to the genito- 
urinaiy tract and he appeared to be in good physical condition. 

Blood count and blood chemistry studies yielded normal values and the 
Wassermann test was negative. 

The urine was clear, acid and contained a trace of albumin and scattered 
leukocytes. Staphylococcus aureus heraolyticus was identified on culture. The 
mucin test was positive. 

Rectal examination revealed an essentially normal prostate, but there was fix¬ 
ation of the mid- and upper rectum due to induration in the perirectal space. 
There was no residual urine and the bladder capacitj'^ was 350 cc. 

On cystoscopic examination, the trigone, vesical orifice and lower part of the 
posterior bladder wall were found to be the site of proliferative changes. These 
consisted of various sized ridges and folds, some of them assuming a polypoid 
appearance. The lesions were grayish-pink in color and fleshy in character. 
While they were generally homogenous in appearance, there were a few Avhich 
showed individual blood vessels. The remainder of the bladder was normal. 

Study of the upper urinary tract did not disclose any abnormalities. On 
proctoscopic examination, the rectal mucosa was normal up to the recto-sigmoid 
junction beyond which the instrument could not be passed due to fixation of the 
rectum to the perirectal tissues. 

Biopsies from the bladder lesions disclosed cystitis glandularis. There Avere 
many irregular and tortuous glands lined with tall columnar epithelium and nu¬ 
merous goblet cells Avere noted. In other areas, epithelial cell nests Avere found 
in the submucosa AARich also shoAved evidence of inflammatory reaction. 

Treatment consisted of administration of urinary antiseptics. The patient has 
remained under continuous observation and cj’^stoscopic re-examinations haA’^e 
been carried out at approximately 3 month intervals. He remained in good 
health and Avhen last seen on June 14, 1948, he Avas symptom-free. The urine 
Avas negative except for a positive mucin test. Rectal and cystoscopic exami¬ 
nation disclosed almost identical findings as on first examination. 

Case 7. F. H., aged 41, a AA’hite female, case No. 61516, AA'as admitted October 
24, 1947. Since 1945, she had intermittent pain in the right loAver abdomen, 
AA'hich gradually increased in severity. For the past year, the pain Avas asso¬ 
ciated Avith frequency and dysuria, and for 6 months prior to admission, she had 
intermittent hematuria. Her general condition remained unimpaired. 

Physical examination AA’^as essentially negative. Blood count and blood chem¬ 
istry studies AA'ere normal and the Wassermann test aa'rs negative. ITrinalysis, 
including culture, Avas negative. 
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Cjbtoscopit e\imnution levealecl a noimal bladclei capicity In (he itgioii 
of the uieteial oiihces, theie \\eie 2 aieas, each 0 5 cm in diametei, whcu the 
mucoba wab tin own up into shallon iidges with ibOl ited fmgei liLe \ ilh piotuid- 
ing Tile lesions were giayish pink in toloi and no iiidnidiial blood icsscK 
could be distinguished The lemaindei of the bladdei was noimal Ko evi¬ 
dence of induiation at the bladdei base was noted on pehic exammation 
Study of the iippei uiinaiy tract did not leveal any abnoiniahties Biopbics 
disclosed cj stitis glandulai is Thei e w as thickening of the mucosa and Iw o types 
of glands weie encounteied m the snbmiicosa One type consisted of stratified 
squamous epithelium, the inneiinost layer of which was composed of tall col- 
umnai cells The othei typo was of the single layei \aiiety, containing miny 
mucoub-pioducmg cells 

The peiiod of obseivation has been too slioit in this case to permit 
any comment on hei piogiess 


mscuSbIO^ 

Study of these 7 cases has suggested to us that cystitis glandularis should be 
consideied a sepaiate clinical entity Its recognition may be difficult in some 
instances, yet theie aie certain findings which seem to be pathognomonic In 
addition to a chaiactoiistic cystoscopic and micioscopic appeaiance (figs 1, 2, 
3, 4, 5, G, 7), theie aio othei points of diagnostic significance winch will be dis¬ 
cussed in the followang paiagiaphs 

It was obsoned that cystitis glandularis need not impaii the patient’s well¬ 
being to any great extent lUthough cystoscopy ic\ caled quite e\tcnsi\ o lesions, 
and although the patients w eie suffciing from a chronic condition w itli symptoms 
of varying seventy and duiation, it was noted that then general health leinamcd 
unirapaiied by the disease 

iknotlici obseication w is that, as a rule, symptoms of the disease weie not 
chaiactciistic Dysuin, always in combination with fiequeiioy, was the most 
common complaint (5 patients) intcimittcnt licmatuiia (p imful, 3 cases, painless, 
1 case) was the next frequent symptom, and in one patient, the peisistent elimi¬ 
nation of clear and tenacious mucus was the only compl iiiit Since hematuria, 
fieciuency and djsuiia aie known to occur as a result of carious urological dis- 
oideib, not too much diignostic significance can be attributed to their ocem- 
leiice It appeirs likely that the} aic caused by aiipeiimiioscd infection rather 
than by the disease it«elf In contiast, constant elimin ition of clcai mucus 
duiing and/or aftei iinnation is of diagnostic impoitance because it iliclic itcs the 
presence of raiicus-prodiicmg glands m the gcnito uiinaiy tract (Emmett and 
JIcDonald) Howecei, since mucin may be secreted in such small quantities 
that its elimination ma} occur unnoticed by the patient, it is advisable to c ii ry 
out miicin tests whenceci glandulai c}stitis is suspected 

The \esical neck legioii, trigone, as well is lower postciior and lower literal 
walls, aie the site of predilection, }ct othei paits of the bladdei may occasionally 
bo affected b} the di'Oi'e Interesting)} enough, it was noted th it the lesions 
remained localized to the iieas where they weie oiiginilly ob-er\cd, iiid neither 
progre-.sion norrcgiession took place throughout lliepeiiod of obbcnation. This 
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is remarkable when one considers the prompt and apparently permanent abate¬ 
ment of symptoms following oral administration of urinary antiseptics. It fol¬ 
lows that cystitis glandularis, although providing a fertile soil for superimposed 
infection, need not produce symptoms. 

In regard to the portions of the genito-urinary tract involved, it is the con¬ 
sensus that cystitis glandularis is a condition which remains more or less confined 
to the bladder proper. Although isolated case reports indicate that certain 
types of epithelial cell nests have been found in the kidney pelvis and ureter 
(Everett and Wayburn), no evidence of upper urinary tract changes or impaired 
kidney function was determined in our series of cases, Avhich is especially note¬ 
worthy if one considers that the ureteral orifices were often directly involved. 
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Fig. 1. Manunillated tj'pe, resembling tumor growth underneath mucosa 

The absence of significant changes in the prostate and seminal vesicles as 
determined on rectal examination was also conspicuous. However, rectal or 
pelvic examination, respectively, ma 3 '’ reveal fixation of the surroimding 
structures to the bladder, which was determined in 2 of our 7 cases. 

In spite of the relative importance of the aforementioned factors, it must be 
understood that cystoscopic examination represents the most valuable procedure 
in the diagnosis of glandular cystitis. In carrying out cystoscopy, it was found 
remarkable that the bladder capacity was not significantly reduced and that ex¬ 
amination was not undul}'' painful, although some of the lesions had assumed 
considerable proportions. In general, the cystoscopic picture of cystitis glandu¬ 
laris appears to be characterized by two distinctive types of lesions. 

The first type consists of mammillated bleb-like structures which are separated 
bj’’ deep ridges (fig. 1). The areas involved are homogenous in character and no 
individual blood vessels can be distinguished. Although the lesion resembles 
bullous edema at first sight, it differs because the bleb-like elevations are fleshy 
in appearance and lack transparencj’". Co-existing bullous edema, adjacent to 
the areas of glandular cj’^stitis, is a common finding. 

The second t^^^e is characterized b 3 '' the formation of fiesh 3 '' villous-like pro¬ 
liferations (fig 2). In contrast to the first type, this lesion consists of islands 
which ma 3 ^ be confluent or separated from each other by normal, or almost nor- 
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The first and apparently more common type is comprised of glands of stratified 
squamous epithelium while the second type consists of glands formed by a single 
layer of cells. In the first instance the lumen is lined by columnar epithelium 



Fig. 4. C^-stitis glandularis of intestinal t3-pe 



Fig. 5. JMuci-carmine stain of glands of intestinal type in cystitis glandularis 


with occasional mucus-producing cells. In the second form, however, the pres¬ 
ence of numerous goblet cells represents the outstanding feature. Here, the pic¬ 
ture may resemble the microscopic appearance of the intestinal mucosa to such 
a degree that even the presence of Kultschitzky and Paneth cells has been 
reported (Ash and Friedman). By employing the muci-carmine stain, these 
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mucus-producing cells can be identified by their bright red color and in doubtful 
cases its use is advocated as a valuable diagnostic adjunct. 



iFiG. 6. Cystitis glandularis composed of .stratified squamous and inlestina typo of 
glands occurring in combination. 



I'la. 7. C 3 *stitis glamlularis sinnd.'itiiig adcnocurcinom^i. Snhscq«(*nt cysli'ctnuiy |>cr- 
forinod elsewhere refuted diagnosis of cancer, but tUscloscd c^’hlitis glamlularis. 

It is evident that the changes described may be confused with eaveiiioina inas¬ 
much as tliey indicate unusual activity of the epithelium. The interpretation 
of the histological picture mu^' be further compHeuted if in some areas the glandu¬ 
lar structures liappcn to be cut at a certain angle, thus simulating the appearance 
of adenocarcinoma (fig. 7). 
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However, the intact basement membrane of the glands, the regularity of the 
cells and the continued similarity of the findings on subsequent biopsies, in com¬ 
bination with clinical course and findings all refute the presence of a malignant 
lesion. 

In correlating the histopathological findings with the cystoscopic appearance 
of the lesion, an interesting observation was made. When glands of the 
squamous cell type were present, the proliferative changes were predominantly 
edematous in character. On the other hand, intestinal type glands corresponded 
with lesions which had a more tumor-like aspect on cystoscopic examination. 

A consideration of all the above factors demonstrates that the diagnosis of 
cystitis glandularis may be difficult at times. It must be differentiated not only 
from primary carcinoma of the bladder or prostate but also from malignant tumor 
invading the bladder from without (carcinoma of the rectum, of the pelvic organs, 
lymphoma and others). Inflammatory lesions in the perivesical space and 
foreign bodies entering the bladder from the outside must also be included in the 
diagnostic considerations. 

No one symptom or finding, of and by itself, should be considered sufficient 
evidence for the establishment of the diagnosis. Recognition of this condition 
preferably should rest upon the proper evaluation of a combination of various 
signs and symptoms. The cystoscopic and histological findings occasionally, in 
combination with a positive mucin test in the urine, are the factors upon which 
an immediate diagnosis can be based. In doubtful cases, however, the lack of 
changes in the histological and cystoscopic appearance of the lesion will help to 
reveal the true nature of the condition. In these cases, prolonged observation 
with repeated biopsies is necessary before one is justified in rendering a final 
diagnosis of cystitis glandularis. 

For prompt recognition of the disease it is of prime importance to be conscious 
of the existence of cystitis glandularis which in itself is of rather infrequent oc¬ 
currence. By way of illustration, Emmett and McDonald reported an in¬ 
cidence of only 9 cases which they abstracted from the records of the Mayo 
Clinic; Foote collected no more than 3 cases from the material of the New York 
Hospital, and even the Army Institute of Pathology has but a few slides of 
glandular cystitis in their files. (Personal communication by Ash.) Plowever, 
since our 7 cases were observed during a comparatively short period of time (3 
of them within a year), the thought must be entertained that the incidence of 
this condition is more frequent that the literature would indicate. We are in 
agreement vath Emmett and McDonald who state that many more cases of 
cystitis glandularis could be discovered if all biopsies from questionable bladder 
lesions were reviewed. 

The pathogenesis of cystitis glandularis has been subject to discussion ever 
since its occurrence was first described by Stoerck and Zuckerkandl in 1899 and 
1907. Its origin has been attributed by various authors either to metaplasia or 
dysontogenesis. The first view, which is primarily supported by Stoerck, 
Zuckerkandl, Patch and his associates, maintains that the lesion forms as the 
result of long standing irritation, such as occurs in chronic inlection, the pres- 
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dice of btones, oi the mechanical nutation in caseo of exbtiophy of the bladdei 
The second opinion, m Inch is upheld by iVsh and Fi ledmaii, is based on the tlieoiy 
that these glandulai sti-uctuieb aiise from embiyonal lests They believe that 
the “peisistence of potentialitieb m specialized oi uiidilleieiitiated vesical ele¬ 
ments” is lespoiisible foi glandulai cystitis 

It IS ultimately witlim the province of the pathologists to deteimine iihich of 
these theories lepiesents the collect inteipietation of the pioblcm Hoiiever, 
fiom a clinical point of view, theie is one fattoi which should be legaided as 
significant Inteiestmgly enough, a liistoiy of long standing oi fiequently re- 
cuirmg infection w as elicited in only 2 of oui 7 cases In the othci 5, nothing was 
detoimmed which could be intcipieted as eontiibutmg to the deiclopment of 
glandular cystitis Thus, the thought piesents itself that the disease may occur 
m some instances without a picccdmg stimulus, while m othei cases, some ir- 
iitant IS lequiied foi the tiansfoimation of quiescent embrxoiial cell elements to 
the differentiated lesion (Ash and Fiiedmm, Emmett and lIcDonald) 
Whether these glandular structuies develop without an iiiteimediate stage such 
as cystitis cystica, granulans oi folhtulaiis is subject to question In oui senes 
of cases, nothing was found to substantiate such a theoiy 
Cystitis glandularis is a chionic disease which may lemaiii stationaiy foi an 
indefinite period of time Although the possibility of malignant degoneiation 
has been mentioned by \anous anthois (Patch, Foote, Vsli, a o), no such evi¬ 
dence has been deteimmed so fai in oui case senes This obseivation gains m 
importance when one considers that 1 of oui patients has been followed foi over 
0 years, 2 fiom 2 to 3 yeais, and 2 fiom 1 to 2 yeais 
Nevertheless, despite the fact that the lesions m these cases did not disclose 
peiceptible changes m then cystoscopic and micioscopic appeaiance, the pos¬ 
sibility of carcinomatous degeneiatioii always must be enteitaiiied Theiefore, 
111 order to be on the aleit for such a complication, cystoscopic examination and 
biopsy lepeated at 4 to 0 month inteivals arc indicated In the interpretation 
of these biopsies, the often deceiving pictuie simulating caicmoma must be 
icmembeicd in oidci to avoid eiiois of fai-reachiiig coiiseciuciice 
Treatment of cystitis glandulai is should be consenatiic Active bleeding 
fiom a small aiea can be auested by tiansuiethial coagulation If infection is 
piesent, its souice, if deteimmed, should be eliminated In the olhei cases, the 
infection should be treated with urinaiy antiseptics Destiiiction of the pio- 
lifciativc changes by means of coagulation eitliei thiough the cystoscope or 
through the open bladdei has been advocated and may yield peimanciit re¬ 
sults in small lesions involving only limited aieas of the bladdei However, 
when numeious poitioiis of the bladdei and paiticulaily the icgion of the iiic- 
ter.il oiificcs aic involved, it appeals doubtful whethei satisfactoiy icspoiise 
can be obtained In piticnts who aie asymptomatic, with negative urine, 
watchful waiting seems to be the Wisest couisc 

suvivivnv 

It Is suggested that cystitis glandularis, although um ommoii, may' occur more 
often than is nidii.itcd fiom the study of the liteiatuie 
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However, the intact basement membrane of the glands, the regularity of the 
cells and the continued similarity of the findings on subsequent biopsies, in com¬ 
bination with clinical course and findings all refute the presence of a malignant 
lesion. 

In correlating the histopathological findings with the cystoscopic appearance 
of the lesion, an interesting observation was made. When glands of the 
squamous cell type were present, the proliferative changes were predominantly 
edematous in character. On the other hand, intestinal type glands corresponded 
with lesions which had a more tumor-like aspect on cystoscopic examination. 

A consideration of all the above factors demonstrates that the diagnosis of 
cystitis glandularis may be difficult at times. It must be differentiated not only 
from primary carcinoma of the bladder or prostate but also from malignant tumor 
invading the bladder from without (carcinoma of the rectum, of the pelvic organs, 
lymphoma and others). Inflammatory lesions in the perivesical space and 
foreign bodies entering the bladder from the outside must also be included in the 
diagnostic considerations. 

No one symptom or finding, of and by itself, should be considered sufficient 
evidence for the establishment of the diagnosis. Recognition of this condition 
preferably should rest upon the proper evaluation of a combination of various 
signs and symptoms. The cystoscopic and histological findings occasionally, in 
combination with a positive mucin test in the urine, are the factors upon which 
an immediate diagnosis can be based. In doubtful cases, however, the lack of 
changes in the histological and cystoscopic appearance of the lesion will help to 
reveal the true nature of the condition. In these cases, prolonged observation 
with repeated biopsies is necessary before one is justified in rendering a final 
diagnosis of cystitis glandularis. 

For prompt recognition of the disease it is of prime importance to be conscious 
of the existence of cystitis glandularis which in itself is of rather infrequent oc¬ 
currence. By way of illustration, Emmett and McDonald reported an in¬ 
cidence of only 9 cases which they abstracted from the records of the Mayo 
Clinic; Foote collected no more than 3 cases from the material of the New York 
Hospital, and even the Army Institute of Pathology has but a few slides of 
glandular cystitis in their files. (Personal communication by Ash.) However, 
since our 7 cases were observed during a comparatively short period of time (3 
of them within a year), the thought must be entertained that the incidence of 
this condition is more frequent that the literature would indicate. We are in 
agreement mth Emmett and McDonald who state that many more cases of 
cystitis glandularis could be discovered if all biopsies from questionable bladder 
lesions were reviewed. 

The pathogenesis of cystitis glandularis has been subject to discussion ever 
since its occurrence was first described by Stoerck and Zuckerkandl in 1899 and 
1907. Its origin has been attributed by various authors either to metaplasia or 
dysontogenesis. The first view, which is primarily supported by Stoerck, 
Zuckerkandl, Patch and his associates, maintains that the lesion forms as the 
result of long standing irritation, such as occurs in chronic infection, the pres- 



THi. JOURVAL OF UrOLOQ^ 

Vi)l 61 No 3 September 1948 
/ r«rtc<J tn If S 1 

POLYMORPHOIS CELL SARCOMA OF THE BLADDER. 

CASE REPORT^ 

VICTOR C LVU&HLIN 
I he Dcpaitmcni of Urology 

VNU 

CLAlllL C ILTHOFF uM. HEMt\ W BROWN 
rhe Department of Sutgery, Huron Road Hospital, Last Clcicland, Ohio 

Rcient liteiature hab adequately dealt with the gencial bubject of -utoma of 
the uimaiy bladdci " Such tumois aie leLitively laic, only 151 ha\ing been 
lepoited to 1943 ’ 

Since 1943, as fai ab no noie able to deteiinme, thtio haie been 5 additional 
caseb of saitoma of the bladdei tepoitcd A tabe of iliabdomyobaii-oma,^ a 
fibiomyxosaiioma,” a piimaiy osteogenic saitoma,' a Iciomyobaicoina,' a 
lymphobaicoma ' Thib bungs the total numbei of the cases lepoitcd to date 
to 150 


evsn ULi’oiu 

A white widow, aged 57, was admitted to Hmon Ro.ad Hospital, East Cle\e- 
lind, Oitobei 25, 1940 Hei thief complaint was hematiiiu, assotiatcd with 
fiequentj, tenesmus, and dysuiia A piovisioinl diagnosis of lumoi of tlie 
bladdei was made The latmly and past histones weie iiiclevant 

The patient’s urinaiy toinplaiiits dated fiom Scptcmbei 1945, when she ton- 
suited liei phjsician foi tuUai itch She had no ticatmcnt until Ma) 28, 
194(i, when liematuria made its appeaiancc At the time a lotal esamination 
leiealcd a giowth in the legion of the external miiiaiyinoatus It wasde'iiibed 
as being led and liaxing the appeaiantc of gianulitiou tissuo Ilei physician 
made a diagnosis of uiethral taruiicle and removed the growth June 15, 1940 
The gloss specimen consisted of seveial m.isses of tissue, each .ippioximatcly 
2 cm 111 length and 5 mm in diametci The tissue was pale giay, llesliy and 
tompiessible Examination of mitiostopit sections showed a mass of tissue 
paitialK toveicd by a thin layer of stultified squamous epithelium and m some 
aieas showing tiansitioual tolumnai epithelium Beneath the epithelium there 
were 1 uge masses of closely pacUtd huge louiui cells, numeious lymphot j tcs, iii 
some phut's suirouiidiiig blood vessels In other areas, these tolls foiincd huge 
solid sbetls with no evidence of invasion The hnal diagnosis was uretliial caiuii- 
tlc 
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The patient left the hospital on the second postoperative day, the growth hav¬ 
ing been removed by sharp dissection and healing effected per primam. There 
weie no other physical or laboratory findings or, particularly, genito-urinary 
findings of note, although no urological examination Avas made. 

The patient returned October 26, 1946. During the month immediately 
preceeding admission she had had frequency of urination accompanied by tenes¬ 
mus and dysuria. On one occasion, a few days before admission, there had been 
considerable hematuria. She complained that her urine had become thick and 
that Avalking caused a “jarring distress” in her lower abdomen, possibly the re¬ 
sult of residual urine. 

Physical examination Avas negative, except for the pelvic findings, Avhich Avill 
be described. 

Cystoscopy disclosed a bladder capacity in excess of 32 ounces. The bladder 
mucosa AA'as atrophic. A lobulated tumor of considerable proportions Avas seen 
to encroach in all directions in the area of the vesical sphincter. The ureteral 
orifices could not be visualized, hence there Avas no upper urinary tract pyelo- 
graphic inA'^estigation. Indigo carmine tests Avere only partially satisfactory. 
The dye could be seen in the circulating fluid in normal time. A McCarthj'^ 
resectoscope Avas substituted and a considerable amount of tumor tissue Avas re¬ 
moved 1) to reduce the element of obstruction and 2) to obtain biopsy specimens. 

Taking advantage of the spinal anesthesia, a complete pelvic examination AA’^as 
done. • This reA'^ealed an extension of the pathological process laterally. The 
tumor mass in the bladder appeared to have already extended beyond that organ, 
especially on the right side. The ovaries AA'ere situated high in the pelvis, round, 
fibrotic and not inAmlved in the tumor mass. The uterus seemed fairly fixed. 
The atonic bladder, Avhen fully distended, rose high out of the pelvis to a posi¬ 
tion AA^ell above the umbilicus. HoAVCA'^er, thorough examination by a com¬ 
petent neurologist failed to rev'eal responsible nervous system disease. 

From the first x-rays it seemed that the case Avas one of probable cord bladder. 
On October 28, 1946 additional x-rays, cystograms and intravenous pyelograms 
Avere taken to shoAV the presence of a tumor mass in the floor of the bladder, 
clinically described. The tumor could not be Avell visualized, but the floor of the 
bladder Avas seen to be elevated above the level of the symphysis pubis for a 
distance of about 2 cm. by a soft tissue structure, the density of Avhich Avas 
definitely increased aboA'-e that of the remaining structures in the pelvis minor. 
This crescent shaped object lying betAA'een the symphysis and the loAver border 
of the bladder AA'as about 5 by 2 cm. in size. Whether this represented the clin¬ 
ically visualized tumor in the floor of the bladder could not be definitely deter¬ 
mined. The kidney calyces, pelves and ureters Avere normal in size, configura¬ 
tion and position. There AA’as no hydronephrosis, nephroptosis or calculus. 
The Aosible bones AA'ere normal in appearance. 

The biopsy consisted of 8 masses of grajdsh AA'hite and compressible tissue, 
the largest measuring 7 mm. in diameter. Microscopic examination shoAA’cd 
several small tumor masses from the bladder covered by a thin layer of strati¬ 
fied squamous epithelium with considerable desquamation of the surface portion. 
Beneath the epithelium there AA'ere masses of tumor tissue consisting of closely 
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jjaelied masses of polyhedral cells, lying within a loose A-asriilar stroma. The 
tumor cells varied in size, for the most part medium and large. A few multi- 
nucleated cells were present. The nuclei weie large, vesicular and an occasional 
mitotic figure was seen. The final diagnosis was polymorphous cell sarcoma of 
the bladder (fig. 1). 

Examination of the blood levealed moderate anemia, no leucocyto.sis and 
negative serolog 3 '’. The urine contained many leucocytes and erythrocytes, 
and on culture, B. coll. Spinal fluid was negative. 

Deep x-ray therapy was given, a total of 900 r. units in each of 3 fields. 

The patient showed maiked improvement. The follow-up care consisted of 
bladder hygiene, antispasmoties and general sedation. The residual urine at 
one time reached 2 ounces. Repeated pelvic e.xaminations showed a rapid dim- 
















Fig. 


mution in the masses. -Vn e.xamination in the office (i weeks after completion of 
the deep x-ray therapy levcaled no evidence of the tumor, and the uterus was 
fieely movable. 

The patient was re-admitted to the hospital on February 7, 1917. Cystos¬ 
copy showed several areas of pale white scarring on the bladder mucosa with 
ragged surface desquamation. The meters were stenosed. All efforts to pass 
catheters were unsuccessful. Indigo carmine appeared in 3 plus concentra¬ 
tion in 14 minutc.s from both .sides. It was thought that the indolent areas 
might still respond to silver nitrate therapy or superficial fulguration. 

Bilateral letrograde pyelograms showed good visualization of the left ureter 
and jjartial visualization of the middle and inferior calyces of the left kidney. 
The visualized strnclures neie normal in appeaiance and po.sition. The upper 
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calyx of the left kidney was not visualized. An attempted right retrograde 
pyelogram was unsuccessful, and no dye could be seen in the right urinary tract. 
A small amount of dye collected around the distal end of the right ureter at the 
end of the engaging tip catheter. The visible bones were normal in appearance. 

On March 25, 1947, the patient suffered a simple fracture of the neck of the 
right femur. A Smith-Peterson nail was inserted on April 2, 1947. by one of us 
(H. W. B). X-rays showed the pin and fracture to be in good alignment. This 
was not a pathological fracture, as otherwise the bony structures were quite 
normal. The patient was up in a walker on April 11, 1947, and progressed 
rapidly, so far as the orthopedic condition was concerned. 

On April 23,1947 two sets of pyelograms showed no deformity. The hypotonic 
type of neurogenic bladder was again present. The residual urine was approx¬ 
imately 17 ounces and there was an almost total lack of sensibility to pain. 
Cystoscopy was done without anesthesia. No evidence of tumor was found but 
the gray, geographic patches on the mucosa were still present. Some of these, 
removed for microscopic examination, showed only necrotic material. Cul¬ 
tures of the bladder urine showed B. pyocaneus and B. coli. 

On September 3, 1947 the patient was readmitted to the hospital for cystos¬ 
copy, retrograde pyeloureterograms and pelvic examination under spinal anes¬ 
thesia. The patient was instructed to void immediately before getting on the 
table. The residual urine was approximately 17 ounces. It was hazy and the 
last urine to flow from the scope presented considerable purulent debris. This 
examination revealed no recurrence of the tumor. 

The biopsy slides of the caruncle were reviewed. More exhaustive examina¬ 
tion found them to very closely resemble the tumor. It was thought that the 
possiblitiy of sarcoma should have been considered for the caruncle. 

SU-AISLVRY 

Clinicians have acknowledged the high sensitivity of lymphosarcoma. Still 
there are marked individual differences of the lymphoma group, differences not 
demonstrably related to structure. Certainly in the case being reported we have 
a tumor of extreme radio-sensitivity. The tumor cells literally melted away as 
a result of deep x-ray therapy. Obviously, one cannot be assured that this is a 
cure. A periodic recheck of the tumor area will be necessary. Radio-sensitiv¬ 
ity does not mean the certainty of cure by irradiation nor does radio-resistance 
impB'' that a given tumor is not curable bj^ irradiation. Radio-sensitivity seems 
to increase with the embryonal quality of the tumor cells, and the increasing 
degree of anaplasia. 

We must remember too, that in the case of the extremely sensitive tumors, 
the radiologist is apt to be so impressed with the initial regression of the dis¬ 
ease that he fails to push his treatment to tolerance. He ^vaits until after a 
period of quiescence, the disease recurs in a more resistant form, and then he 
must essay to do, under poorer conditions, what he failed to do at the start.® 

“ Stewart and Farrow: In Treatment of Cancer and Allied Diseases. New \ork. Paul 
B. Hoeber, Inc., 1940, vol. 1, chapt. S. 
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Urinary stasis, the cause of which is below the level of the ureteropelvio junc¬ 
tion, continues to be one of the most difficult problems in pediatric urology. All 
too often the etiology and pathogenesis of the condition is obscure so that the 
therapeutic problem is poorly defined. Even when the causative factor is clear- 
cut, therapeusis may be most difficult to carry out. 

Numerous diagnoses have been applied to this group of cases, among wliich are: 
congenital atony of the urinary tract, neurogenic dysfunction of the pelvis, ureters 
and bladder, congenital absence of the muscular coverings of the urinary tract 
and obstructive uropathies with the site of obstruction at such places as the 
ureter, ureterovesical junction, vesical neck, urethra and urethral meatus. As 
time goes on more and more cases seem to fall mto the classification of obstructive 
uropathies, so much so that one wonders if all could be so diagnosed if our knowl¬ 
edge were more complete. One is confronted however, with such situations as 
unilateral ureteropyeleotasis with a dilated ureteral orifice and refluv, in which the 
opposite kidney and ureter are normal and no vesical dysfunction can bo elicited. 
It is difficult to ascribe such a condition to obstruction. 

As we review progress in this field, we cannot forget that less than two decades 
ago many cases of urinary retention confined to the bladder were called "congeni¬ 
tal atony” or “neurogenic dysfunction.” We now know that nearly all of these 
were imrccognized obstruction at the vesical neck. Also we now Imow that in 
almost every case in which a bona fide lesion of the central nervous system affects 
the bladder, the resulting dysfunction is one of increase rather than decrease of 
vesical tonicity. The pathogenic disturbance in such cases is of course at the 
vesical neck. Apropos of this experience one wonders if we are failing to recog¬ 
nize abnormal conditions at the ureterovesical junction which may cause similar 
dysfunction and stasis. Are we yet unable to recognize physiologic obstruction 
at the ureterovesical junction—or better, how to correct it? 

Barring a few well-defined and rather rare ohstruotivo conditions which occur 
at the ureterovesical junction, such as ureterocele and congenital stenosis, suc¬ 
cessful therapeutic efforts to correct urinary stasis (below the level of the ureteral 
pelvic junction) liave been directed toward infravesical conditions (affecting the 
vesical neck, prostate and urethra). It is concerning this type of therapy that 
this study has been made. 

* Read at annual meeting. North Central Seetion, American Urological Association. 
Cleveland, 0., October 24,1947. 
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MATERIAL FOR STUDY 

We have selected for this study all patients at the Mayo Clinic less than twenty 
years of age on whom transurethral operation has been done for abnormal condi¬ 
tions at the vesical neck or in the prostatic urethra, from October 1,1941, through 
December 31,1946. This did not include 5 patients in this age group who under¬ 
went resection because of a neurogenic bladder caused by transverse myelitis of 
traumatic, inflammatory or neoplastic origin. It was found that there were 49 
'cases which would fall into this classification for this period of slightly more than 
5 years. The study was begun with October 1941, because Thompson has pre¬ 
viously reported the cases at the clinic up to that time; the report com¬ 
prised 63 cases, in 48 of which transurethral operation was performed. Our 
present study therefore concerns 49 patients, of whom 34 were male and 15 fe¬ 
male. By means of re-examination of patients and follow-up letters, we have 
recent data concerning the condition of 40 of the 49 patients. For the remaining 
9 we have used the record of the patient at the time of dismissal in evaluating the 
result of operation. 


Table 1. Age and sex of patients, group I {myelodysplasia) 


1 

ACE 

uals 

FEUAtS 

y'- 

Less than 10 

5 

4 

10-15 

2 

2 

More than 15 

2 

3 

Total. 

1 

i 9 

9 


The 49 cases under discussion have been divided into two groups: (1) vesical 
dysfunction resulting from myelodysplasia and spina bifida, and (2) congenital 
obstruction of the vesical neck. It might seem that such a division would be 
difficult to make accurately. On review of the cases, however, the segregation 
was not difficult. The patients in the myelodysplasia group have many or all 
of the typical findings of spina bifida, including vesical and rectal incontinence, 
sensory and motor changes, club feet, and so forth. It could be argued that an 
occasional patient in the second group might be suffering from minor changes due 
to a spina bifida which could not be demonstrated. Although this could be true, 
the character and findings of the two groups being so well defined would suggest 
that such confusion should occur only rarely. 

GROUP I. VESICAL DYSFUNCTION RESULTING FROM MYELODYSPLASIA 

AND SPINA BIFIDA 

Age and sex. There were 18 patients in this group. Nine were male and 9 
female. Their ages varied from 3 to 18 years (table 1). 

Symptoms. The presenting s 3 nnptom of all the patients in this group was vary¬ 
ing degrees of urinary incontinence associated with a poor urinary stream. In 
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nearly all cases there were also varying degrees of rectal incontinence, although 
in many this could be handled fairly well with a regular regimen of enemas. 

Findings. Renal function in this group was much better than in the second 
group of congenital obstruction of the vesical neck. The concentration of urea 
was less than 40 mg. per 100 cc of blood in 16 of the 18 cases. In the remaining 2 
cases the values were SO and 94 mg. per 100 cc, respectively. Fourteen of tho 
18 patients were studied by e'tcretory urography. The condition of the upper 
part of the urmary tract as determmed by excretoiy urography is shown in 
table 2. 

Urinalysis showed 13 of the 18 patients to have infected urine, while the urine 
of the other patients was clear. 


Tabab 2. Condition of Udneys and ureters as determined by excretonj urography, group I 
(myetody&ptaeia) 



1 UALE 

ruuLc 

Excretory urogra i not done . . . 


4 

Normal kidneys and ureters . ' 


2 

Evidence of pyelo-urcterectasia 


3 

Congenital anomaly 

1 1 

0 

Total 

9 

0 


Table 3 Amount of residual urine, group I {myelodysplasia) 


AUOCKT 

UAU 

nuAix 

CC, 

None 

1 

0 

Less than 60 

1 0 

3 

60-100 

2 

0 

Mote than 100 ' 

1 ^ 

6 

Total . . . 

1 ® 

9 


Residual urine determination is of interest as shown in table 3. The presence 
of residual urine m most cases sigmfics that almost all have some degree of ob¬ 
struction of the vesical neck. 

Cystoscopy revealed trabeculation of the bladder in all cases. In some of the 
male patients a definite spasticity or contraction of the vesical neck cliaracteristic 
of most cord bladders could bo seen. 

Operation. Transurethral resection of the vesical neek w as carried out in all 
cases. In 1 male patient the resectoscope was introduced through an evtemal 
urethrotomy incision in the bulbous urethra (as suggested by Nesbit) to avoid 
trauma to a small pendulous urethra. In the infants and children the small IS F. 
cold Ivnife punch was used. In the older patients with larger urethras the 24 F. 
or 27 F. cold punch was used. In all cases tissue was excised from the entire 
circumference of the vesical neck. In the male patients, resection was carried 


















466 


JOHN L. EfilMETT AND HENEY P. HELMHOLZ 


out to the verumontanum as is done in our ordinary transurethral prostatic resec> 
tion. ■ In all cases the resection was carried as widely as possible. After opera¬ 
tion, a urethral catheter was left indwelling for from 48 to 72 hours. 

In 2 female patients, in addition to the transurethral resection an attempt was 
made to strengthen the external urethral sphincter by means of a “Kelly” 
operation on the urethra. 

Results. The operative results are listed in table 4. 

It can be seen from table 4 that the operative results in this group of cases are 
far from satisfactory. Only one in 3 patients is completely relieved of symptoms. 
It \vill be noticed that the results were better in the female than the male patients. 
This is probably due to the fact that in women we do have a crude method of in¬ 
creasing the “urethral resistance” or tonicity of the external urethral sphincter 
by such procedures as the Kelly or Kennedy plastic operation on the urethra. 

Comment. It is our opinion that the problem of vesical dysfunction in patients 
with myelodysplasia is composed of two parts. The first part is the typical 


Table 4. Results of transurethral operation, group I {myelodysplasia) 


UAIE 


IZilM-Z 


Good: Voids freely, no residual urine, no incontinence... 
Improved: No residual urine, no incontinence, but stream 

not free. 

Improved: Voids freely, no residual urine, but some 

degree of incontinence persists. 

Improved: Normal vesical function established but pa¬ 
tient died in uremia a few months later. 

Unimproved. 


2 

1 

4 

0 

2 


4 

0 

3 

1 

1 


Total 


9 


9 


“cord” bladder, with increased detrusor tone and trabeculation, and spasticity, 
contraction or “dysectasia” of the vesical neck or so-called internal sphincter. 
This condition is similar to that fovmd in patients with transverse myelitis result¬ 
ing from acquired lesions of the cord. The second part is a weakness and lack of 
tone of the external urethral sphincter. This condition is found almost exclu¬ 
sively in patients with congenital myelodysplasia and is apparently the reason 
why incontinence persists in spite of the fact that residual urine has been elimi¬ 
nated by transurethral resection. It is fortunate that this situation does not 
occur commonly in cord bladders resulting from acquired lesions of the cord; 
otherwise transurethral resection would not be able to re-establish normal vesical 
function in such a high percentage of cases as it does. 

The therapeutic problem in myelodysplasia, therefore, is a dual one: first, to 
relieve the urinary obstruction, eliminate the residual urine and establish a free 
urinary stream, and second, to establish urinary continence. The first can be 
readily accomplished by means of adequate transurethral resection. The second 
has not been solved adequately. In the female patients who are old enough (in 
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their teens), urethral resistance and tonicity of the external sphincter can be im¬ 
proved in some cases with muscle-imbricating operations such as the Kelly and 
Kennedy operations. This treatment has proved successful in our experience in 
2 cases, one of which is abstracted in the succeeding paragraphs. So far, the 
problem has not been successfully attacked in the male. Cases illustrating the 
problem may be of interest. 

Case 1. A girl, aged 17 years, came to the clinic in September, 1945. She had 
been well until 1910, at which time an operation had been performed for spina 
bifida cystica. The patient had had no disability from this condition, but opera¬ 
tion had been advised to avoid future trouble. After the operation, urinary 
retention developed and was followed later by vesical and rectal incontinence. 
Areas of complete anesthesia had developed in the saddle area and on the pos¬ 
terior aspect of the right thigh, and complete anesthesia had occurred below the 
right knee. This had resulted in a decubitus ulcer on the right heel, which had 
exposed the os calcis and had produced extensive osteomyelitis. An extensive 
decubitus ulcer had developed on the right buttock and had exposed the ischial 
tuberosity. 

As regards urologic findings, the patient was continually wet. Small spurts 
of urine would issue from the urethra every 3 to 8 minutes. On seveml occasions, 
less than 30 oo of residual urine was found in the bladder although on one occasion 
60 00 was obtained. Cystoscopy revealed that the bladder was moderately tra- 
beoulated and of large capacity. Because of the small amount of residual urine, 
it was felt that transuretoal resection of the vesical neck would be of little help. 
We wondered, however, if the tone of the external sphincter could be improved 
with a muscle-plicating type of operation, such as the Kelly operation, on the 
urethra. It was decided to try both procedures. 

On October 22, 1945, transurethral resection was performed, and a total of 3 
gm. of tissue was removed from the entire circumference of the vesical neck. 
After the operation the vesical function was not changed except that the small 
amount of residual urine had been eliminated. The urine still was expelled 
from the bladder in small spurts every 3 to 8 minutes. A Kelly operation on the 
urethra was then performed. After removal of the catheter, the patient was 
able to void every 2 hours and remained dry. If awakened once at m’ght to 
void, she did not wet the bed. She was able to empty the bladder completely. 
When the latest information about this patient was obtained, 16 months after 
the operation had been performed, the vesical function was still normal and the 
urine clear. She could initiate micturition at will. 

After the urologic treatment the patient’s right leg was amputated below the 
knee and a decubitus ulcer on the right buttock was excised. Both wounds 
healed well and have remained healed. The patient walks well on her artificial 
limb and, despite the fact that the stump is anesthetic, she has as yet had no 
trouble with trophic ulcers. 

Casa 3. A boy, aged 11 years, was admitted to the clinic on August 13, 1946, 
with the complaint that ho “couldn’t hold his urine." The parents stated that 
when the boy was 6 weeks of age, a “lump" on his spinal column had been re- 
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moved surgically. Since that time he had been in good health except for “total” 
urinary incontinence and “partial” fecal incontinence. There was no history 
of chills and fever although the parents stated that the boy had frequent “chilly 
sensations.” They stated that he had.never passed a urinary stream, but rather 
suffered from an almost constant dribbling of urine. 

Examination showed the scar over the upper sacral area and the typical find¬ 
ings of myelodysplasia. The patient’s temperature was 99.2° F. The penis and 
foreskin were edematous and excoriated from being constantly wet with am- 
moniacal urine. During the examination fecal material was passed and there 
was constant dribbling of urine. 

The patient was hospitalized and a determination of residual urine was made 
which showed 250 cc of foul, ammoniacal urine to be present. Culture showed 
the infecting organism to be Escherichia coli. An excretory urogram revealed 
bilateral pyelo-ureterectasis, grade 2+ (on the basis of 1 to 4, in which 1 de¬ 
signates the mildest and 4 the most severe condition), with moderate reduction 
of function. A retrograde cystogram showed reflux up the dilated right ureter. 
None was observed on the left. The concentration of urea was 36 mg. per 100 
cc of blood. The results of studies on the blood were within normal limits. 
After catheterization the temperature rose to 104° F. and remained elevated for 
5 days. The patient was treated by means of an indwelling catheter, intra¬ 
venously administered fluids, penicillin and sulfathiazole. 

Transurethral resection was done on August 22, 1946. The 18 F. cold Icnife 
punch passed easily through the urethra. The bladder was trabeculated grade 
2+. There was a definite collar of tissue around the vesical neck. Numerous 
pieces, weighing a total of 2 gm., were removed from the entire circumference of 
the prostatic urethra. On microscopic examination the tissue removed was 
reported to be “inflammatory muscle.” There was no postoperative febrile 
reaction. 

After operation the patient was able to void a normal, forceful urinary stream 
and empty his bladder completely. The urinary control was not perfect, how¬ 
ever. When the bladder filled to about 100 cc some leakage occurred. If he 
voided before this much urine accumulated in the bladder he stayed diy. The 
patient was given a small penile incontinence clip by means of which he can keep 
dry without too frequent trips to the toilet. He is able to stop and start his 
urinary stream at will during micturition. 

GROUP II. VESICAL DYSFUNCTION RESULTING FROM CONGENITAL 
OBSTRUCTION OF THE VESICAL NECK 

There were 31 patients in this group. The examination of these patients 
demonstrated nothing that would suggest a neurologic lesion such as spina 
bifida and myelodysplasia, although it must be admitted that such a lesion in 
mild form could conceivably be present in an occasional case in this group even 
though there were no clinical or roentgenographic findings suggesting it. The 
marked difference in response of this group to treatment suggests that myelo¬ 
dysplasia was not a factor of importance. 
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Age and sex. Of the 31 patients in this group 25 were male and 6 were female. 
Ages of patients ranged from to 19 years as noted in table 5. 


Table 5. Age and sex of palienis, group II (congenital obstruction of vesical neck) 


ACC 

UALS 

7EUALC 

yr- 

Less than 2 

2 

0 

2-4 

4 

0 

5-7 

5 

3 

8-9 

6 

3 

10-11 

3 

0 

12-14 

1 

0 

15-19 

4 

0 

Total. 

25 

6 


Table 6. Symptoms complained of by thirly^onc patients less than twenty years of 
age suffering from congenital obstruction of the vcsicol neck (group II)* 


COKDITIOK 

UACC 

TtUJkLi 

TOTAL 

Nocturnal cnuresia or diurnal incontinence or: 
both.*. 

13 

2 

u 

Hecurring chills and fever or recurring infection..| 

7 

G 

13 

Frequency or urgency or both. 

7 

2 

0 

Symptoms of obstruction: poor stream; strains to 
void, and so forth. 

s 

1 

0 

Bysuria. 

5 

1 

0 

Attacks of complete retention. 

4 

0 

4 

Vomiting. 

3 

0 

3 

Renal pain. 

2 

1 

3 

Recurrent cloudy urine. 

2 

1 

3 

Convulsive seizures. 

o 

0 

2 

Nocturia. 


0 

2 

No symptoms; pyuria discovered on routine ex- 
amination. 


0 

2 

Distended abdomen. 


0 

2 

Anorexia. 

1 

0 

I 

Recurring abdominal pain... 

' 1 

0 

1 

Hematuria initial, chief symptom. 

1 

0 

1 

Hematuria only symptom. 

1 

0 

1 

Craves water. 

1 

0 

1 


* Figures indicate the approximate number of limes each symptom was complained of 
by the patients in the series. 


Symptoms, It is interesting to review the symptoms complained of by these 
31 patients (table G). 

It will be noticed that although enuresis and incontinence heads the list, it is 
by no means as common as in patients with myelodysplasia. Furthermore, the 
“incontinence” in most cases was an overflow, most commonly occurring at night. 
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Recurring chills and fever are common symptoms, and when encountered in 
children demand investigation of the urinaiy tract. Vesical symptoms such as 
dysuria, frequency, urgency and obstructive symptoms such as a poor, inter¬ 
rupted stream apparently occur in less than a third of these patients. This 
means that the absence of vesical symptoms should not lull the physician into 
disregarding the urinary tract as the possible source of trouble. This point has 
been emphasized repeatedly by one of us (H. F. H.). 

The more unusual symptoms such as anorexia, vomiting, convulsive seizures 
and polydypsia are important because so often vesical symptoms are absent in 
such cases. They are of course the warning signs of uremia or impending 
uremia and all too often are misinterpreted. A urinalysis should be done in the 
case of every sick child, and if pyuria is present urinary stasis must be considered 
and excluded as the source of the patient’s illness. Rarely, one encounters a 
case of urinary stasis in which the patient is a child with advanced pyelo-ureter- 
ectasis, urinary retention and uremia but the urine is microscopically negative. 
Such a case is the exception that proves the rule. 

Table 7. Values for blood urea, group II {congenital obstruction of the vesical neck) 

PBIOPEiATIVE BLOOD UREA HALE PEUALE 

mS‘ ptr too CO 

Less than SO 15 4 


50-99 7 1 

100-149 2 0 


150-200 11 


Total. 25 6 


Findings. Associated congenital anomalies occur fairly frequently in these 
cases, such as cryptorchism, imperforate anus, congenital absence or partial 
absence of abdominal muscles, urethral diverticulum, vesical diverticulum and so 
forth. 

Urinalysis should be the first examination made because the urine is infected 
in almost all of these patients. Of this group of 31 cases, pyuria of some degree 
was present in 30. 

Renal function is impaired much more frequently and to a greater degree than 
in the patients with myelodysplasia. For instance, the values for blood urea 
in this group (table 7), show 12 to be 50 mg. or more per 100 cc of blood. 

The incidence of dilatation of the upper portion of the urinary tract in this 
series is high, as shown by the results of excretory urography (table 8). 

Unfortunately, retrograde cystograms were made in only a few cases in this 
group, but reflux of medium up both ureters was noted in a high percentage of 
cases in which the determination was made. 

The amount of residual urine is, of course, the most important determination 
(table 9). 

Although the amount may not be large, residual urine was present in nearly 
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all cases and in more than half of this group it varied from 100 to 1,000 cc. It is 
true that it may be somewhat diiEcuIt at times to make an accurate determina¬ 
tion of residual urine in young children. Nevertheless, it should be done both 
preoperatively and postoperatively, for often this is the only means one has to 
evaluate the success of the operative procedure. If residual urine persists after 
operation, a second operation should be done. 

Cysloscopic findings. It will surprise most readers of this article to know tliat 
there were no congenital valves of the urethra encountered in any of these pa¬ 
tients. This statement seems even more significant when one recalls that in the 
clinic cases reported by Thompson in the years previous to this study, there were 
only 10 cases of congenital valves in 63 cases studied. It was further noted in his 


Table 8 Condition of kidneys and ureters as determined by excretory urograyhy, group II 
{congenital obstruction of the vesical neck) 


1 

UALX j 

rEU\L£ 

Pyelocaliectasis ! 

21 

5 

Normal ^ 

3 

1 

Not examined 

1 

0 

Total ... 

25 

0 


Table 9. Preoperalivc residual urine, group II {congenital obstruction of the vesical neck) 



UAUt 

i-ekals 

Patinntadmitted with suprapubic cyatoatoroy 

4 

0 

Patient admitted with indw oiling urethral eatheter 

1 

0 

Residual unne not determined 

1 3 

0 

Less than 60 cc residual urine . 

1 

1 

60-99 cc residual unne 

1 ^ 

1 ^ 

100-599 cc residual urine . . . 

1 13 


600 - 1,000 CO residual urine 

2 

1 

0 

Total . 

25 

G 


series that in the 10 cases in which valves were found there were often other types 
of obstruction also present that seemed as important as, or more important th^, 
the valves. Why this discrepancy exists between our findmgs and those re¬ 
ported in the literature is not entirely clear. The most hlrcly explanation is that 
congenital valves cause death so early in life that most of these small patients 
must be cared for within the first few days after birth and are not able to be 
talcen on trips to medical centers. The greatest experience with this type of 
condition therefore w ould be had by physicians w orking in large cities and centers 
of population. We have also wondered if some of the so-called congenital valves 
diagnosed cystoscopically are nothing more than folds of mucous membrano 
highly magnified by the small lens cystoscopes. We have on several occasions 
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noted such findings with the lens cystoscopes but when examined with the infant 
direct Braasch cystoscope they were not apparent. 

At any rate, the types of obstruction found in our group of cases consisted of 
such conditions as definite lobar hypertrophies, bars, contractures of the vesical 
neck, hyperplasia of the “internal sphincter,” “redundant tissue at the vesical 
neck” and normal-appearing vesical necks. The latter finding should be em¬ 
phasized, for occasionally one cannot honestly state that an obstructive lesion 
can be recognized, visually, yet because there is vesical retention of urine, resec¬ 
tion of the vesical neck is indicated and usually eliminates the retention. It is 
the same situation of imbalance of the detrusor and vesical neck that we have 
repeatedly emphasized in caring for obscure types of urinary retention in adults. 
If the vesical neck is weakened by transurethral resection, the bladder is usually 
able to evacuate its contents. 

Some of the more unusual types of obstruction encountered in this group may 
bear mention. In 2 boys, aged 5 and 8 years respectively, there was what ap¬ 
peared to be a trilobar prostatic enlargement. In the first case 4 gm. of tissue 
was removed, while in the latter 6 gm. was removed. On microscopic examina¬ 
tion of the tissue there was very little prostatic glandular substance present. 
Most of the tissue was muscle. A brief abstract of one of these cases follows. 

Case S. A boy, 5 years of age, was admitted to the clinic on October 14, 1945. 
At the time of his admission he appeared acutely ill and had a temperature as 
high as 104° F. daily. The parents stated that since the age of 6 months the child 
had had repeated attacks of chills and fever. The most severe attacks had been 
associated with a temporary inability to void that finally responded to forced 
fluids and sitz baths. The urinary stream had not been normal since the boy 
was 6 months of age. It was small and weak, with occasional blood, but there 
had been no nocturia or bed wetting. He occasionally lost a little urine when 
awake. 

Examination revealed a concentration of urea of 18 mg. per 100 cc of blood. 
An excretory urogram showed bilateral pyelocaliectasis, grade 2-|-, with moderate 
reduction of function of both kidneys. A determination of the residual urine 
showed 200 cc to be present. There was pyuria, grade 2, and culture of the 
urine showed Pseudomonas. Blood studies revealed the concentration of 
hemoglobin to be 10.9 gm. per 100 cc of blood (72.7 per cent); erythrocytes 
numbered 4,470,000 and leukocytes 14,400 per cubic millimeter of blood. The 
sedimentation rate (Westergren method) was 120 mm. per hour. There was 
nothing found on physical or roentgenographic examination to suggest spina 
bifida or myelodysplasia. 

The patient was treated by means of an indwelling urethral catheter, peni¬ 
cillin, sulfathiazole and intravenously administered fluids for a period of eight 
days. The temperature returned to normal, the patient appeared to be much 
improved and a urinary output of 1,500 to 2,500 cc per day was maintained. 

Transurethral resection was performed on October 22, 1945. The 18 F. cold 
knife punch was easily introduced through the urethra. There was a very ob¬ 
structive collar of tissue completely surrounding the vesical neck. It was 



TBANSURETHRAL HESECTIO.V OF VESICAi NECK 


473 


especially obstructive in the lower half of the circumference just proximal to 
the verumoutanum and looked much the same as a small trilobar prostatic 
enlargement forming a collar, such as is found in adult men. The entire pro- 
static urethra was excised, about sixty pieces of tissue, which weighed 4 gm., being 
removed. On microscopic examination the tissue proved to be hypertrophied 
muscle. 

After operation the fever recurred and for 16 days the temperature fluctuated 
between normal and 103° F. On the seventeenth postoperative day the temper¬ 
ature returned to normal and the catheter was removed. The results of opera¬ 
tion were excellent; the patient was able to void a normal stream and empty the 
bladder completely. There was no incontinence. The parents were advised 
to give the patient 3} gr. (0.24 gm.) of sulfathiazole 4 times a day on alternate 
weeks until the urine was clear. 

The patient was brought back for re-C-xamination 3 months after dismissal 
and was found to be in excellent condition. The urine was microscopically and 
culturally negative The vesical function was normal and there was no residual 
urine. An excretory urogram showed marked improvement in the kidneys. 

' Another unusual variety seen in this group is the clinical entity of congenital 
absence of abdominal muscles. Daut, Kennedy and one of us (.1. L. E.) have 
reported one of these oases previously. The condition is always associated with 
urinary retention and bilateral hydronephrosis and hydro-ureter. Postmortem 
examinations have failed to demonstrate the cause of the retention. In such a 
case encountered in this group cystoscopy showed nothing except a possible 
“redundancy of tissue at the vesical neck.” Transurethral resection eliminated 
the 400 CO of residual urine. This case is briefly abstracted in the following 
paragraphs. 

Case 4- A male child 3) years old, of Italian descent, was admitted to the 
clinic on May 16, 1945. The parents stated that the three chief reasons for 
seeking medical aid for the child were (1) constant di ibbling of urine, (2) recurring 
episodes of fever, and (3) lack of abdominal muscles. 

Information elicited from the parents disclosed that the child had been bom 
at full term by breech delivery. Weight at birth was S pounds, 7 ounces (3.8 
kg.). At the time of the delivery it had been noted by the obstetrician that the 
child had “an absence of his abdominal muscles.” The child walked at 14 
months and talked at 18 months. Abdominal binders made of cloth had been 
used until the child was 1) years of age. At that time a corset was made, which 
proved satisfactory. The child had been immunized against smallpox, diph¬ 
theria and tetanus, and had been circumcised shortly after birth. The familial 
history was unimportant. The father, mother and a year and a Iralf old brother 
were well developed and normal in every way. 

Physical examination disclosed an alert, well-developed, well-nourished 
child, whose height was 40) inches (102.2 cm.) and whose weight was 41) pounds 
(18.8 kg.). Physical examination of the child disclosed a large, pendulous, 
flaccid abdomen which seemed to be devoid of abdominal musculature. A mass 
which possibly was the right kidney could be palpated in the upper right quadrant 
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should take time at the beginning of the operation to identify them and then he 
must be careful not to excise them during the resection. If they are excised 
ureteral reflux will often result and give rise to troublesome infection of the kid¬ 
neys. To the uninitiated it may sound rather ridiculous to warn against cutting 
the ureteral orifices, but this is easily done. In most cases much of the resection 
consists of excising the portion of the detrusor muscle which forms the vesical 
neck, and often the hypertrophied interureteric bar must also be resected. In 
many cases the ureteral orifices are so close to the vesical neck as to be injured 
easily. For this reason the orifices should be accurately identified at the begin¬ 
ning and end of the resection. For the same reason it is wise to make preliminary 
retrograde cystograms to determine if ureteral reflux exists. If reflux is present 
one should use more care to avoid excessive distention of the bladder during 
operation in order to avoid precipitating an acute attack of pyelonephritis. 

Podoperative care. Postoperative care is essentially the same as employed in 
adults after transurethral resection. It is important to obtain good hemostasis 
at the termination of the operation, as relatively small urethral catheters must 
be used, which may easily be occluded by blood clots. When a “perineal trans¬ 
urethral resection” has been done the surgeon has the choice of inserting an 18 
or 20 F. bag catheter through the perineal incision or a smaller plain or coud4 
tip soft-rubber catheter through the urethra. If the latter is done, the perineal 
incision will heal somewhat more quickly but this is of no great importance. If 
the former method is employed, the catheter is removed from the perineal incision 
after 24 or 48 hours and a small catheter is inserted through the urethra and left 
in place until the perineal incision is healed. 

The postoperative care is not ended when the surgical convalescence is over 
and the patient is voiding satisfactorily. Because of the pyelocaliectasis and 
pyelonephritis present in most of these cases a long period of treatment with 
suitable urinary antiseptics is indicated. The condition of the urine of these 
patients should be carefully followed by means of microscopic examination of 
specimens stained with Gram’s stain and by culture. The medication should 
be changed as necessary to cope with the offending organism. 

The treatment of the urinary infections with sulfathiazole or sulfadiazine is 
usually successful with the exception of Streptococcus faecalis infections, which 
yield rapidly to mandelic acid therapy provided renal function makes a pH 5.5 
in the urine possible. When there is impaired function, penicillin administered 
by mouth or intramuscularly can be successfully used to get rid of Streptococcus 
faecalis but will not control the gram-negative organisms. In mixed infections 
massive doses of streptomycin, 500,000 units intramuscularly four times daily, 
can be used when other modes of treatment fail. The urine should be strongly 
alkaline with streptomycin treatment. It is important to remember that 
crystal-clear urine may contain thousands of bacteria per cubic centimeter. 
Therefore unless the patient has a sterile urine on culture after discontinuation 
of treatment for at least two days he should not be dismissed as cured. 

The operative results are listed in table 10. 

It will be observed that the results are much superior to those in the group of’ 
patients with myelodysplasia. Twenty of the 31 patients in this group secured 
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excellent results, while 5 more were markedly improved. Although 1 patient 
was relieved of his urinary retention, the renal damage was so severe that uremia 
progressed and the patient died. E.xamination of the G patients in whom only 
fair or poor results were obtained suggests that reoperation should have been 
tried in some cases and would probably have met with success. 

smntAnv and concuusions 

Urinary stasis in infants and children, in which the causative lesion is below 
the level of the ureteropelvie junction, may often be relieved by transurethral 
resection of the vesical neck. 

Young people who requite transurethral resection may be divided into two 
groups: (1) those who have vesical dysfunction which results from myelodysplasia 
and spina bifida, and (2) those who have congenital obstruction of the vesical 
neck. 


Table 10. ResulLs of transitrclhral reocction^ group II [congenital obstruction of the vesical 

ncch) 



UAtC 

rexAts 

Good: voids freely, no residual urine, noincontinenco. 

Improved: residual urine eliminated, but still docs not 

17 

0 

3 

1 

Improved: voided well, less than CO cc residual urino but 

1 

0 

Improved: voids freely, no residual urine,butsomcdegree 

1 3 

0 


1 1 

0 


1 3 

o 




Total .... 

25 

Q 




There are two problems to overcome in the group of patients with myelodys¬ 
plasia and spina bifida; (1) relief of obstruction of the vesical neck and elimina¬ 
tion of residual urine (which is essentially the same problem as in cases in which 
cord bladder results from acquired lesions of the spinal cord) and (2) correction 
of an incompetent external urethral sphincter. Owing to our inability to combat 
the latter problem, normal vesical function can he re-established in only about 
one in three patients of this group. 

The group of patients with congenital obstruction of the vesical neck respond 
to treatment with transurethral resection in a much more satisfactory manner. 
In more than 2 of 3 patients normal vesical function can be restored. The ulti¬ 
mate course of these patients depends on the amount of renal damage present. 
Early diagnosis is therefore important. In our group of cases we did not en¬ 
counter any congenital urethral valves. The type of obstruction encountered 
consisted of lobar hypertrophies, bars, contractures of the vesical neck, hreer- 
plasia of the internal spliincter" and redundant tissue at the vesical neck, and 
“normal-appearing vesical necks." 
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Complete urologic survey was made in 14 cases, but was interrupted in the 
others by their transfer to another center. Studies performed included cysto- 
scopic examinations, bladder capacity and residual urine determinations, voiding 
cystourethrograms, and upper urinary tract studies. Among this group 9 had 
laminectomies and the lesion was complete in 12 either clinically or by actual in- 
^ spection. There was 1 lumbar lesion and 2 cervical, 3 upper thoracic and 8 lower 
thoracic lesions. One of the low thoracic injuries was a partial one. 

The usual cystoscopic picture was very characteristic despite the level of the 
lesion. The mucosa of the bladder showed some degree of cystitis, usually of the 
catarrhal type. A few had alkaline encrusted cystitis and a large amount of 
exudate. Increased trabeculation was present in only 3 of 16 cases cystoscoped. 
In each of these the primary lesion was at a varying level—high or low thoracic, 
and Imnbar. As a rule fine trabeculation was found. In the majority of cases 
the interureteric ridge was poorly developed and the ureteral orifices were situated 
in a high or elevated position. The vesical neck was dilated and seemed to be 
continuous with the posterior urethra. The capacity of the posterior urethra 
was increased. With the slow installation of fluid it assumed a funnel-shaped 
appearance, and a distinct groove or depression undermining the posterior lip of 
the vesical orifice was seen. The supra-montane distance was decreased. In 2 
cases there was contracture of the vesical neck. 

The residual urine and bladder capacity varied in 14 cases. Most efficient 
emptying was found with 2 high thoracic lesions and 1 case with a partial lumbar 
lesion 'svith residual urines of 15 cc. In the lower thoracic lesions capacities 
ranged from 80 to 400 cc and the residual from 40 to 200 cc. One case with a low 
thoracic lesion was excluded from the analysis because of his very recent injury. 
The bladder capacity was 800 cc and the residual 650 cc. He was in the stage of 
spinal shock and overflow. In 2 cases of cervical lesions the findings were not 
remarkable. 

Voiding cystourethrograms were performed in 14 cases. Incompetence of the 
internal sphincter with dilatation of the vesical neck was found in 12 cases. 
Spasm or contracture was found in 2. The external sphincter was spastic (fig. 

1, A) in 10 cases, negative in 1, dilated in 2 and not visualized in 1. The dilata¬ 
tion was noted in 2 cases with high thoracic lesions (fig. 1, B). Fuzziness of the 
margin of the bladder indicating cystitis was present in 7 cases. Ureteral reflux 
was found in none. 

Flat films of the urinary tract in 35 cases revealed the presence of renal calculi in 
4 and bladder calculi in 7 cases, an incidence of 11.4 and 23 per cent respectively. 
Retrograde pyelograms were performed in 13 cases, intravenous pyelograms in 
4. Normal pyeloureterograms were obtained in 8 cases. Hydronephrosis was 
present in 7 cases; bilateral in 4. Dilatation of the ureters occurred bilaterally in 
8 cases. Usually hydronephrosis when present was associated with dilatation of 
the ureter. In only 2 instances did it occur alone. Dilatation of the ureter 
unassociated with hydronephrosis occurred in 7 individual ureters. No definite 
correlation could be made with the level of the cord lesion, nor was there evidence 
of intrinsic obstruction. 



UROLOGIC PROULEMS OF SPINVL CORD INJUH\ 


481 


In 23 individual ureters catheterized, white blood cells above 10 per liigh 
power field were found in 11 instances Negative cultures were found in 8 in¬ 
stances. The most common organisms cultuied Mere B. coli and Pseudomo¬ 
nas aeruginosa, and each occurred in 8 instances. Both occurred simultaneously 
in 2 cases. Staphylococcus albus was cultured in 4 cases and occurred in associa¬ 
tion with Pseudomonas aeruginosa. Pioteus vulgaiis Mas present in 1 culture. 
Function tests, as judged by the appealance time of indigo cainiine, Moie noinial, 
in most cases. Evidence of severe lenal impairment M'as piesent in only 1 case. 
The reaction of the mine M’as usually acid. This contrasted sharply M’ith studies 
on the bladder urine, in M’hich case alkalinity was moie common. 



Fig. 1. .1, Voiding c^fitourctlirograin in a patient nitli a lesion of Dll, jllustrating spasm 
of cxtcriul spliincter. B, Voiding cjstourethroKram in a patient v.itli a lesion of D7, 
demonstrating relaxation of external sphincter. Filling of ureters is not caused by ureteral 
rcllux but pjclographic study. 

Penoscrotal fistulas wcie present in 2 cases on admission, and were due to the 
rupture of a periurethral abscess. Epididymitis occurred in 4 cases and in 1, 
went on to abscess foimation. These could be traced to pievious prolonged 
urethral catheter diainage. 


HL.\DDEU PHYSIOLOGY 

In general the function of the bladder is the retention and evacuation of urine. 
The nerve supply to the bladder is through the sympathetics and panusympathet- 
ics. The parasj-mpathetics, or pelvic neives, arising from the second,' third and 
fourtli sacral segments are the more importunt. They aic the motor nerves of 
the bladder and also carry the sensation of distention. Their stimulation causes 
contraction of the detrusor muscle and relavation of the so-called internal 
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sphincter. The vesical neck or internal sphincter seems to be only the margin 
of the detrusor muscle or continuation of the detrusor fibers. The sympathetics 
are deemed to play a relatively unimportant role. Their function is to carry pain 
and temperature sensation and they also innervate the trigone, ejaculatory duct 
and blood vessels. The action of the trigone is considered unimportant unless 
obstruction in the form of a median bar is present. 

■The external sphincter is composed of striated musculature and, as striated 
niusculature in general, does not have the ability of constant maintenance of 
tone. It is innervated by the pudendal nerve, arising from the second and third 
sacral segments in that portion which has to do with somatic functions. Ordi¬ 
narily, the external sphincter opens automatically and refiexly as the detrusor 
contracts. It can be closed but not opened spontaneously. Even when the vesi¬ 
cal neck is distorted, however, the external sphincter can control continence. 

According to Rose, micturition is a voluntary-involuntary reflex. First, the 
voluntary lowering of the perineum initiates the secondary involuntary bladder 
contraction. At the proper' time the voluntary perineal muscles (pubo-coccyg- 
eus, pubo-rectalis, ilio-coccygeus and muscles within the urogenital diaphragm) 
relax. Contraction of the trigonal muscle depresses and spreads the internal 
opening, and involuntary contraction occurs. The nerve supply to the involun¬ 
tary mechanism lies in the sympathetic and parasympathetic systems. He 
believes the innervation is crossed since both types of fibers are found in each 
neive trunlc. 


DISTURBED BLADDER PHYSIOLOGY 

With injury to the cord the stage of retention occurs. Sir John Thomson Walker 
found in 30 consecutive cases that this may last from 1 to 55 days. In a larger 
series, he found the shortest time to be 1 day, the longest 18 months until reflex 
micturition occurred. In spinal shock the external sphincter is thrmvn out of 
function. The detrusor does not contract. With progressive distention of the 
bladder and rise in pressure a small amount of urine may be forced past the resist¬ 
ing sphincter. Three stages are ordinarily described—complete retention, reten¬ 
tion rvith overflow and finally reflex micturition. Riches found that in lesions 
above LI, 5 cases developed this reflex micturition in an average of 12 weeks; 9 
cases vdth cauda equina lesions averaged 26 weeks. 

Injuries above LI lead to the eventual production of the so-called automatic 
bladder. In supralumbar lesions, the reflex is intact, although there is no inhi¬ 
bition from the higher centers. The bladder is stimulated to contract by the 
stretch reflex at pressures ranging from 11 to 15 mm. of mercury. As a rule, the 
higher the lesion the better is the automatic action, with the possible exception 
of lesions above C7. Lesions from C7 to D7 result in the most effective form of 
automaticity. There is as a rule little residual and the contractions are more 
efficient. From D7 to D12 there is usually a larger residual and less efficient 
contraction. 

In supralumbar spinal cord injuries, the inhibitory influences from the higher 
centers are lost, although the involuntary portion of the reflex as described by 
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Kose is present. With high thoracic lesions, the automatic bladder function is 
apparently better than in low lesions, residual urine and bladder capacity deter¬ 
minations more nearly approach the normal. This may be due to the eventual 
re-establishment of old pathways and intersegmental synapses; the greater the 
distance above the lumbar area in the thoracic cord, the more effective the bladder 
function. In 2 cases with high thoracic lesions voiding cystourethrograms 
showed dilatation of the e.vtemal sphincteric area, rather than spasm as is seen in 
the low thoracic lesions. The ability of spasm of the external sphincter to cause 
retention and control continence, even in a badly distorted vesical neck, is well 
kno^vn•, and spasm of the external sphincter is of frequent occurrence in these 
patients. It is possible that in low thoracic lesions in which there is no hope of 
recovery, that the answer to the problem of retention difficulties may be in the 
attack on the external sphincter mechanism, possibly by section of one or both 
pudendal nerves. The incontinence and dribbling that might occur could bo 
controlled by the use of a Cunningham clamp. Interruption of the presacral 
nerve has not been of any dramatic benefit in these cases. The above findings 
and hypothesis would have to be substantiated not only by a much larger series, 
but by further experimental work. 

With lesions below the D12, the sensory and motor pathways are interrupted 
leading to the autonomous bladder. When the lesion is below the conus, inhibi¬ 
tory impulses from the higher centers are still present. Othenvise contractions 
depend on the local nerve plexuses within the bladder wall. As a rule the con¬ 
tractions are poor although to some extent under voluntary control; the stream 
may be fairly good by straining. Emmett states that there is increased tone, 
decreased capacity, large residual urine and hypertrophy of the vesical neck. In 
complete cauda equina lesions, Watkins explains the resistance to flow as being 
due to the elasticity of the tissues in the region of the triangular ligament. 

TREATMENT 

The correct method of treatment of the recently paralysed bladder is a subject 
that is open to much debate. Almost complete imanimity of opinion exists on 
the subject of intermittent catheterization. However, this method is mentioned 
only to be condemned because of the inevitable development of infection. 
Manual expression has had its advocates although this method is used but rarely. 
The disadvantage in this form of therapy lies in the fact that it talces prolonged 
periods of time for reflex micturition to occur. Until then, the bladder empties 
by overflow and by pressure over the lower abdomen. With pressure there is the 
danger of ureteral reflux taking place. Eventually, the urine becomes grossly 
infected because of the large residual present. 

Another method is continuous urethral catheter drainage. The limit of toler¬ 
ance to the use of the urethral catheter is approximately 6 weeks. The disad¬ 
vantage of tliis method is the probable development of such complicatiens as 
urethritis, periurethritis, epididymitis, orchitis and penoscrotal fistu'as. Infec¬ 
tion is difficult to control when a urethral catheter is present. Its use is definitely 
contraindicated when stricture, urethritis or periurethritis is present. In such 
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cases, Lewis recommends the use of perineal urethrostomy drainage. He states 
that there is no leakage, no further dressings are required, the catheter is easily 
replaced and when drainage is discontinued normal voiding occurs. If a urethral 
catheter is used the smallest caliber Foley tjqie is recommended. The use of 
adhesive to fix the catheter in place is unsatisfactory because of the accumulation 
of secretion and the frequency of erections in these individuals. Changes of the 
catheter should be made at least once weekly and be performed aseptically. The 
anterior urethra should be irrigated mth a suitable antiseptic at each change. 
The combined use of the urethral catheter and tidal drainage is another method 
of keeping the bladder clean. However, urethritis and other complications can 
still occur. The bladder mucosa must not be overstretched since ulceration of 
the bladder mucosa can easily occur. It is a difficult matter to keep a tidal 
drainage apparatus fimctioning properly and it requires constant and trained 
supervision., This method may be of value, however, in the prevention of the 
contracted bladder. 

The most acceptable form of therapy is suprapubic cystostomy. This should 
be done as early as possible in the presence of definite cord injury and is also 
recommended when infection occurs after other methods have been used. Supra¬ 
pubic dramage will not prevent subsequent reflex micturition. The advantages, 
in fact, are obvious—the complications that occur with the use of a urethral 
catheter are obviated. The bladder can easily be kept clean and infection 
avoided. Changes of catheter are made mth facility. A low placed stoma 
should be avoided and the opening should be made midway between the symphy¬ 
sis and umbilicus. This mil help prevent the formation of a contracted bladder 
and there mil be less leakage around the tube. 

The return of bladder tone can be determined readily by filling the bladder 
slowly and noting whether or not spontaneous voiding occurs. If a suprapubic 
tube is used, it is drawn tightly against the stoma. With a urethral catheter 
voiding occurs about the catheter, or the catheter may be withdra^vn and the 
bladder stimulated to empty by pressure. Cystometric determinations are 
usually unnecessary. The question then arises as to how the bladder opening 
should be closed. Various methods were tried and the most effective and sim¬ 
plest was found to be the surgical closure of the woimd. This was rapidly accom¬ 
plished, usually no anesthetic was required, and there was no subsequent leakage 
about the wound. Other procedures employed included that of allowing the 
wound to drain suprapubically until the stoma closed. This required copious 
dressings, was tmcomfortable to the patient, and the stoma took prolonged 
periods of time to close. Still others were closed by urethral catheter drainage 
with or without packing of the suprapubic sinus. Many of these closed only to 
reopen. In a few cases with a small fistulous opening, fulguration of the mucosal 
surface of the fistula was performed cystoscopically. 

Nesbit and Gordon and others have called attention to transurethral resection 
of the bladder neck in spinal injuiy cases. Many will find it difficult to envisage 
why a widely dilated neck which is present in most of these cases should be sub¬ 
jected to this procedure. However, even minimal obstruction may place a great 
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burden ou an already overburdened bladder. There is little objection against 
this operation in clearly defined instances as contracture oi persistent spasm of 
the vesical neck, median bar formation or prostatic hypeitiophy—or where 
there is evidence of increased trabeculation or unusually large residual urines. 
Bumpus et al. found their best results were obtained in lesions of the cauda equina. 
Higher lesions do not yield as spectacular results although there is definite evi¬ 
dence of diminution of lesidual mine These patients ueie enabled to void at 4 
hour intervals and were often enabled to go through the night without soiling the 



Fig. 2. An cxamiilc of dissolution of bliulder calculi with Suby’a solution G. 4, Prior 
to onset of irrigations t?, After 12 days of irrigations C, .After 31 days of irrigations. 
/), No evidence of calculi m films taken on forty fourth day. 

bed. If this procedure is to be peiformed, the resection should be as complete 
as possible and should be performed before secondary atony occurs. 

The daily care of the paiaplegic should be mentioiied. A general training pro¬ 
gram is prepared for each patient. The ill effects of piolouged immobilization 
are well known. Patients are cncouiaged to use the wheel chair, sent to the 
gymnasium tor muscular development and taught, if able, to walli with the aid 
of crutches and braces. Massage of the tower extremities and passive exereises 
aie performed daily. When in bed the patients are turned frequently in efforts 
to prevent decubital ulcers. Various urinary appliances w ere used when the pa¬ 
tients w ere out of bed. These included Cunningham clamps, male rubber urinal 
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appliances, and ordinary male urinals. We have found the Cuimingham clamps 
satisfactory in most instances. Care should be observed in their use. They 
should be just tight enough to occlude the urethra, be removed every hour or 
two and not allowed to remain in place all night. 

The frequency of formation of bladder and renal calculi in these cases is well 
knovm. Prophylactic measures are taken to prevent their occurrence. The diet 
is a neutral ash, high caloric, and high protein one. Fluids are forced to 4000 cc 
daily. The more dilute the urine, the less chance is there of calculi occurring. 
Infection is an important factor in the formation of calculi and therefore frequent 
observations are made on the status of the urine. For the routine treatment of 
infections of the urinarj’’ tract the drugs used were sulfadiazine, mandelamine 
and p 5 Tidium. Sulfadiazine was found to be the most effective for the ordinary 
infections. Streptom 3 '’cin has been found to be effective in the treatment of 
Aerobacter aerogenes and Proteus ammoniae infections by Pool and Cook. In 
certain resistant bladder infections good results have been obtained with irzlga- 
tion and instillation of tyrothricin solutions. ^^Tien catheters are in place, the 
bladder is irrigated twice daily vdth boric acid solutions by trained attendants. 
At times, vdth a severe bladder infection present, a closed drainage system is set 
up and the patient is taught to irrigate the bladder eveiy 2 to 3 hours. Frequent 
flat 61ms of the urinary tract are made to rule out the presence of calculi and if 
indicated cystoscopic study is performed without hesitation. 

When renal calculi are formed the treatment is usually surgical. Conservative 
measures, however, should first be tried. We have obseiwed a large 3 cm. stone 
pass spontaneously into the bladder in 1 case. Seven of our cases had bladder 
calculi. Disintegi-ation of these calculi with Suby’s solution G was effective in 
all and was reported elsewhere (fig. 2). The procedure is a simple one. The 
solution is allowed to run into the bladder through a 2-way Foley catheter at the 
rate of 80 drops per minute. Solution of the calculi occurred from 6 to 44 days, 
averaging 14 days, dependent on the size and number of the calculi. Where 
alkaline encrustations are present this solution is very satisfactory. 

Penoscrotal fistulas usually require surgical closure. Diversion of the urinary 
stream may be necessary in. these cases. The presence of epididymitis and 
orchitis require the usual measures. 


SUiniAKY 


The urologic problems encountered in a group of 35 spinal injury cases are pre¬ 
sented. Normal and disturbed physiology of the bladder is discussed. Studies 
were made on both the upper and lower urinary tract. The treatment of these 
cases is outlined. The possible role of the external sphincter mechanism in de¬ 
termining the degree of efficiency of the automatic bladder is discussed. 


821 Karlsruhe Place, Lemay 23, Missouri. 
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THE TRANSVESICAL REPAIR OF VESICO VAGINAL FISTULA 

WM. N. TAYLOR 

From the Department of Urology, Ohio Stale University, Columbus 

The surgical repair of vesicovaginal fistulas has challenged the ability of the 
surgeon ever since van Roonhyse in 1672 suggested a planned surgical procedure 
for their closure.^ He approached the fistula by the vaginal route. This ap¬ 
proach was used exclusively until 1888 when Trendelenburg^ successfully repaired 
a fistula by the transvesical route. Since that time transvesical repair of these 
fistulas has been more popular in Europe than in this countiy. This is possibly 
due to the e.xample set by Marion Sims in this country which began with a 
successful vaginal repair in 1849, This was 41 years before Trendelenburg pre¬ 
sented in detail the advantages of the transvesical approach. When he presented 
his work, he gave great credit to the men who had perfected the vaginal repair, 
and apologetically suspected that they would consider the transvesical approach 
a rash undertaking. 

The American literature over the last 20 years shows the popularity of the 
transvesical approach and the number of cases so operated on to be slowly in¬ 
creasing. Sears,^ in 1929, collected 48 cases, mostly European, in which there 
were 40 cures, 7 failures and 3 deaths, and added 2 cases of his own. To these 
can be added 8 cases by Lower* in 1935,2 cases by Quinby^ in 1936,4 cases by 
Douglas® in 1937; 17 cases by FarshU in 1940, and 3 cases by Sharp and Green* in 
1946, and others. Although this is not an impressive number of cases, it is 
worth noting that they were cured at 1 operation. To these we would like to add 
8 cases of vesicovaginal fistula successfully repaired at 1 operation by the trans¬ 
vesical approach. 

Because of the leakage of urine into the vagina, this predominantly urological 
lesion is considered a gynecological problem by the patient and her physician. 
Therefore, urological surgeons seldom have the opportunity of primarily repairing 
these fistulas. They usually see them for cystoscopic consultation, or after they 
have been repeatedly operated on or complicated by other urological problems. 

Vesicovaginal fistulas occur in the practices of the obstetrician and gyne¬ 
cologist. It is natural that these men who have been trained to do vaginal 
surgery should pursue the repair of this lesion by the vaginal approach. They 
maintain, and correctly so, that it is the most direct and safest approach to the 
lesion, and because of this fact they justify a repetition of the operation until 
successful. This idea was more nearly correct when these fistulas resulted from 


Read at annual meeting, North Central Section American Urological Association, 
Cleveland, O., October 24, 1947. 
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all-^the iourse of the ureter, in the trigone or above it, the ureters should bo 
retrocatheterized to determine whether it is involved in scar of the fistula, or 
whether it has fistulized into the bladder fistula. Wlien there is a ureterovesico- 
va-inal fistula present, intravenous pyelography may be inadequate to detemme 
the involvement of the ureter. Incomplete knowledp of the origin of the fistula 
or of multiple fistulas may lead to ill-planned surgical procedures. A correc 
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diagnosis of the location and the pathological changes associated with a fistnla 
may be a determining factor in selecting an approach for surgical repair. 

The preoperative preparation includes the removal of bladder and vaginal dis¬ 
ease that might interfere with a successful repair of the fistula. This usually 
means the eradication of the infection of the bladder and vagina. It is important 
that the closure of the fistula be made in a sterile field and with healthy tissues. 
An infected bladder mucosa or urine is a most common finding and is a cause of 
some recurrences following repair. Today we are fortunate that they both can 
be sterilized quickly and satisfactorily by the use of the sulfa drugs, acidifying 
agents and the antibiotics. These drugs have undoubtedly increased the per¬ 
centage of primary successful repair of vesicovaginal fistulas. These drugs are 
most valuable in the reparation of those neglected cases which have been denied 
operation because of infection. One of our cases had a badly infected bladder 
and a large sloughing fistula for 4 years. There were incrusted ulcers and edema 
of the vulva and thighs. The vagina was distorted from transverse bands of scar 
which almost bisected the vagina. She was treated for 1 year before closure was 
attempted. 

All of our patients with vesicovaginal fistula were white, and their ages varying 
from 28 to 51 years. In 5 cases the fistula followed hysterectomy; 1 occurred 
postpartum, 1 resulted from cautery of the cervix with the high frequency 
current, and 1 occurred spontaneously. The time that elapsed between the 
development of the lesion and admission to the urological service was from 6 to 18 
months in 4 cases, 4 years in 2, 8 years in 1, and 9 years in another case. The 
fistulas varied from | inch to Ij- inches in diameter. All of the fistulas resulting 
from hysterectomy were located high on the edge of the trigone or above it on the 
bladder wall and communicated with a distorted and fixed vaginal vault. In 2 
cases the fistula emptied into a pocket in the vaginal vault, and the pocket in 
turn opened into the vaginal cavity at a lower level. One obstetrical fistula was 
located in the midtrigone. 

A short summary of previous operative attempts to close these fistulas will 
give a better idea of the material -with which we had to work. Five patients 
had had a total of 15 attempts to close a fistula by the vaginal route; 1 patient, in 
addition to 4 vaginal operations, had had a transabdominal repair of the fistula; 

1 had had 2 vaginal repairs followed by a transperitoneal and a transvesical 
closure, and 11 minor attempts such as cautery and minor surgical procedures, 
which were unsuccessful. One patient with an obstetrical fistula had had a 
supravagmal hysterectomy and a repair of the fistula at the same time which 
failed. In all, 19 surgical attempts to close 6 fistulas had been performed. 
There were 2 patients in this series in which no attempt to repair the fistula had 
been made at the time we saw them. 

Very little has been added to the fundamental concepts of the surgical closure 
of vesicovaginal fistulas during the last century, but many technical modifi¬ 
cations to improve the application of the basic principles have been presented. 
We wonder if some of them have not been developed to the point that the basic 
principles of closure have been slighted. ^ 

Our first experience in the repair of vesicovaginal fistula had a definite urologi¬ 
cal aspect, and occurred in a patient who had had 4 vaginal attempts to close a 
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fistula located above tbe trigone and over the course of the right ureter. Follow¬ 
ing the last operation pain developed in the right flank, accompanied by chills and 
fever. Examination revealed a striotured ureter and a functionless right kidney. 
The bladder ^yas opened widely. The fistula was embedded in dense scar and 
the ureter could not be catheterized. The ureter was then e.xposed extraperi- 
toneally. The terminal 2^- inches of it were embedded in scar, above wliich it 
was dilated and thick. The ureter was tied and cut, and the lower end dissected 
down to the bladder. The bladder and vaginal wall were mobilized. The 
vaginal roof was closed and the section of the bladder containing the fistula re¬ 
moved, and the bladder wound closed with interrupted catgut sutures. The 
mucous membrane was closed tightly with a continuous chromic suture. Tho 
pyelonephritic kidney was removed later. Recoveiy was complete. In this 
case, we unwittingly used the fundamental technical principles necessary for tho 
repair of vesicovaginal fistulas, namely 1) denudation of fistula; 2) mobilization 
of vaginal roof and bladder muscle; 3) closure of both without tension. A tech¬ 
nique that wilt accomplish these concepts should be successful in a high per¬ 
centage of cases. We have approached this problem from the standpoint of 
primarily repairing the bladder muscle. Therefore, any technique that would 
bring together viable bladder muscle ndthout tension, at the time of repair or 
following the closure, should bo fundamentally sound. We believed that our 
experience would enable us to carry out the fundamentals of repair, technically 
better, through a transvesical approach. 

After a surgical preparation of the va^na, it is packed with gauze or an in¬ 
flatable bag is introduced if the fistula is low. A longitudinal suprapubio 
abdominal ineision is made to expose the bladder which is opened widely. Tho 
location of the fistula is determined. If it is near a ureter, it is identified by a 
ureteral catheter. A sharply curved forceps is introduced through the fistula, if 
possible, and opened. Denudation of the edge of the fistula is performed between 
the opened blades of the forceps. Traction to elevate the fistula is never made 
on any structure except the vaginal roof. Mobilization of the bladder muscle 
is partially, not completely, carried out at this time. The vaginal root is 
now closed with interrupted chromic catgut sutures which are not introduced 
through the vaginal roof. After the vaginal roof is closed, mobilization of tho 
bladder is continued until the edges of It can be coapted without tension. Mobi¬ 
lization of the bladder is carried out with as little trauma to it as possible. Mobi¬ 
lization of tho bladder wall should never be too extensive. If it is, a dead space 
will be left for the accumulation of blood, and it may interfere with the blood 
supply to the bladder wall. Tho bladder is then closed with chromic sutures 
(which are never tied tightly), using just enough to coapt tho tissues. Tho 
mucosa is closed with a continuous suture of fine catgut catclung a few fibers of 
bladder muscle to keep it from dipping into the wound. The anterior bladder 
wound is then closed about a do Pezzer catheter fi.xed in the dome of tho bladder. 
The abdominal wound is closed routinely. The patient is then returned to a bed 
with a split mattress and placed in tbe prone position. This position is main¬ 
tained from 4 to 10 days after which she is allowed to turn on her side. In 2 
cases, one with Proteus infection of the bladder, and the other with a gram posi¬ 
tive coccal infection of both kidneys, we maintained a constant drip irrigation of 
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boric acid solution introduced through a urethral catheter and out the cystotomy 
tube. Cystotomy drainage has been maintained from 8 to 17 days. The vagina 
■was irrigated daily. 

The only e.Yception to the procedure described above was the use of silk in 3 
cases to close the bladder muscle. The only complication that occurred was in a 
case of Proteus infection. The sutures did not remain buried and concretions 
formed about them. We removed the sutures with a resectoscope armed with a 
broken loop. One prong of the loop was slipped under the suture, the loop 
elevated, and the cutting current turned on. The sutures were quickly cut and 
came away with the loop. Quinby® has shown that the closure of the vaginal 
roof is not essential for the successful repair of a vesicovaginal fistula. We were 
unable to close the vaginal roof in 2 of our cases. 

We made no attempt to close the tissue planes at different angles. This has 
been stressed by some surgeons. We closed the vaginal roof and bladder muscle 
in the plane that insured freedom from tension. 

Fear has been expressed in some quarters that the transvesical approach 
would leave the patient with 2 fistulas. The suprapubic fistulas in all these 
patients closed promptly. None of these patients leaked urine during conva¬ 
lescence and no fistula has broken do\vp. since operation; none has developed a 
stone in the bladder. All of these patients were completely cured at 1 operation. 

COMMENT 

The surgical repair of vesicovaginal fistula has been and will continue to be 
beset with disappointments, regardless of the skill of the operator, the approach 
or technique of closure employed. The vaginal approach will continue to be the 
one of choice. We believe that our meager experience will justify the trans¬ 
vesical approach to vesicovaginal fistula 1) where the vaginal approach has re¬ 
peatedly failed, 2) in high, fixed fistulas, 3) where the vaginal exposure is inadequate. 
We contend that the transvesical approach with cure is preferable to repeated 
failures by the vaginal route, even if ultimately successful. Two patients in this 
group were wet over a period of 17 years. Both were cured by transvesical 
closure in 3 weeks. (These patients did not criticize the transvesical approach.) 
9?he urological surgeon using a transvesical approach must plan his attack so that 
failure is reduced to a minimum. Repeated transvesical closures are more 
hazardous to the patient than repeated vaginal closures. It is more worthy of 
the urologist to accept only those cases that have resisted vaginal repair, if he is 
going to use the transvesical approach, than to fail where the vaginal approach is 
indicated. 

The treatment of vesicovaginal fistula is a urological problem. The problem 
is to repair a hole in the bladder. The transvesical approach affords adequate 
exposure and good visualization of the structure to be repaired. It is the natural 
approach for the urologist. We wish to agree with Kirwin and Lowsley that this 
lesion offers to the urologist a challenge which he should not hesitate to accept 
re'^ardless of the approach which is necessary for a successful closure. We believe 
that the transvesical approach is justifiable in selected cases. We believe this 
small contribution will substantiate this premise. 

150 E. Broad St., Columbus, 0. 
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AIR BUBBLES IN PROSTATIC RESECTION 
0. A. NELSON 

To many resectionists the air bubbles in the operative field are an annoyance 
and a severe handicap. The condition is iikely to be particularly troublesome 
when low pressure of the distending fluid is used. 

It is, of course, well known that water with high pressure flowing through 



simultaneously the inlet of the bakclite sheath and the tubes in the electrotomo 
will force the bubbles from the operative field into the bladder. However, if 
the water is used through two high pressure lines at the same time, over-disten¬ 
tion of the bladder is almost certain to occur. 

From observation of many operators, I am convinced that over-distention of 
the bladder is the cause of much morbidity and oven mortality. At the present 
time, I believe it is Enemy No. 1 in prostatic resection. On the contrary I have 
found that by the use of low pressure postoperative anuria, shock, and hemolytic 
jaundice can be prevented. 

Furthermore, high pressure is unnecessary as bubbles can be dispelled, 
bleeding points visualized, and a clear vision of the field obtained while using 

4S3 



496 


GEORGE G. REINLB AND JAMES L. MACDONALD 


mucosa. Small hooks or rake retractors are then used to elevate the vesical 
neck for close inspection. 

When bleeding appears -n-ell controlled, a 24 F. Foley catheter with a 30 cc 
bag is inserted through the urethra and into the bladder. The tip is cutoff 
for additional drainage. A heavy silk suture is passed through the tip of the 
catheter and out the suprapubic incision This suture can be used for guiding 
in a straight catheter later, if desii’ed, or for manipulating the bag if bleeding is 
trouble.'^ome. The bag is injected with 10 cc of water and drawn into the fossa. 
Several small strips of oxidized cellulose (Oxycel) are packed into the fossa and 
additional water injected into the bag to lightly distend the fossa. A stab 
wound in the upper portion of the bladder is made with a hemostat and a No. 
20 or No. 22 straight two-eyed catheter drawn into the bladder for suprapubic 
drainage. The silk suture is also drawn out through this opening. The original 
bladder incision is closed in 2 layers with plain 0 catgut. The drainage tube is 
brought out the midline and the fascia closed with interrupted sutures of chromic 
0 catgut. Muscles or subcutaneous tissues are not sutured. The skin is closed 
with clips. 

POSTOPERATIVE CARE 

The patient receives a portion of a liter of 5 per cent glucose in normal saline 
intravenously during the operative procedure. This is continued when he 
returns to his bed. An additional 2 liters of 5 per cent glucose in distilled water, 
each containing 25 cc of 95 per cent ethyl alcohol are administered on the opera¬ 
tive day. Small amounts of water and coffee are given by mouth, and if active 
peristalsis is present, soft diet is allowed on the operative night. Carbogen is 
used each hour for pulmonary hyperventilation. The patient is encouraged to 
actively move about in bed as soon as the effects of the spinal anesthetic have 
worn off. The bladder is irrigated sparingly with normal saline, and only to 
keep drainage free from clots. Morphine and atropine are used for pain, but 
the intravenous use of alcohol makes the use of narcotics minimal. 

Ambulation is begun on the first day, and the patient is encouraged to take a 
few steps. The water is usually released from the bag, and the catheter strapped 
in place with adhesive tape. If bleeding is not troublesome, the suprapubic 
tube is removed on the second or third day. In SO per cent of the cases there 
was no suprapubic leakage of urine. The patient is helped to the lavatory for 
stool on the third day. We believe that straining on a bedpan is more detri¬ 
mental than being up for stool. The psychic value of getting up to the lavatory 
is very great. 

By the fourth day, the patient is semi-ambulatory with his catheter draining 
into a small bottle which is suspended from the waist. When the suprapubic 
wound is dry for 3 days the catheter is clamped for 1 hour periods. If the wound 
remains dry the catheter is clamped for 2 hour periods on the following day and 
then removed. If the patient voids easily and without great urethral dribbling 
he is discharged home. He reports to the office in a week or 10 days, and is 
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followed for 3 months. Urinary residual, infection and urinary control are 
checked as well as the blood picture and general condition. The patient is not 
discharged until a full sized sound is passed into the bladder. 

DISCUSSIONS OP TECHNIQUE 

Transverse incisions have many advantages. They are anatomically and 
physiologically sound. Exposure is markedly facilitated since all traction is 
lateral. The vertical tension of the rectus muscles and the normal transverse 
line of skin tension makes closure easier and makes early ambulation feasible. 
A high transverse incision in the bladder avoids the prevesical space. All of 
our skin wounds have healed by primaiy intention except at the site of the drain. 

The most troublesome bleeding comes from the vesical neck in its inferior 
portion. The blood supply to the hypertrophied prostate has been well demon¬ 
strated by Flocks. Preliminary incision with an electrosurgical knife gives a 
smooth vesical neck, helps seal off small vessels and avoids tearing into the 
trigone which may bleed profusely. Bleeding from the fossa is controlled by 
contraction of the capsule, by the Foley bag and by Oxycel. 

The closure of the original bladder incision is important. The leading of any 
sort of a drainage tube through an incised, manually traumatized bladder wound 
is likely to favor formation of a temporary sinus tract. A stab wound made with 
a hemostat tends to separate interlacing muscle bundles which rapidly contract 
and close as soon as the tube is removed. 

The use of intravenous alcohol postoperatively is very helpful. Alcohol has 
sedative and analgesic properties as well as caloric value. The respiratory rate 
and tidal exchange remain the same or are increased. It increases the dilatation 
of the blood vessels and possibly the coronary arteries. The patient has a mild 
euphoria. 

There are several commercial forms of alcohol for parenteral administration, 
but we have merely mixed 25 cc of 95 per cent ethyl alcohol in a liter of fluid. 
This is given in about 1J hours. 

The value of early ambulation is well established and applies particularly to 
elderly patients. 

RESULTS 

This technique has been used on a consecutive series of 34 suprapubic pros¬ 
tatectomies. We have had no deaths. Two patients have been discharged 
on the seventh postoperative day, and 1 patient remained 19 days as the longest 
stay, due to small suprapubic lealiage. The all over average is slightly less than 
10 days. 

There were 3 complications of note. One postoperative epididymitis caused 
considerable fever and discomfort, but resolved without drainage and the patient 
went home on the thirteenth postoperative day. There was 1 postoperative 
psychosis which required full restraints for 5 days, but the patient cleared 
spontaneously and has apparently been normal since. Abdominal distention 
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was very persistent for 4 days in one patient. Average hemoglobin loss was 
slightly more than 10 per cent. In patients with low hemoglobins, preopera- 
tively, this was replaced by transfusion. Individuals with relatively high 
hemoglobins before surgery showed return to normal within 4 or 5 weeks with 
the use of iron by mouth. 

SUMMARY 

An improved technique of suprapubic prostatectomy is described. This 
procedure is not radically new, but entails transverse incisions, control of hemor¬ 
rhage under direct vision, the use of hemostatic agents locally, closure of the 
original bladder incision, and suprapubic drainage through a stab wound and 
very early ambulation. Morbidity and complications have been much less 
than with other techniques that we have used, 

J!i2B Seventeenth St., Oakland 12, Calif. 
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COMPLETE OCCLUSION OF THE VESICAL OKIFICE FOLLOWING 
SUPEAPUBIC PEOSTATECTOjSIY: EEVIEW OF THE 
LITERATUKE AND REPORT OF THREE CASES 

ALBERT E. GOLDSTEIN and SEYMOUR W. RUBIN 

Proiti the Departtncnl of Genito-Urtnarp SurgcrPy Sinai Hospital and The Hoffhetger 
Urological Research Laboratoryt Baltimore, Maryland 

Complete occlusion of the vesical orifice is a very rare complication following 
suprapubic prostatectomy. A thorough perusal of the literature on obstruction 
to urination following suprapubic prostatectomy confirms tliis belief. Some 
of the authors writing on the latter subject, nevertheless, treat it as a not un¬ 
common complication of suprapubic prostatectomy. Various grades of ob¬ 
struction to urination do follow suprapubic prostatectomy and lesser grades of 
obstruction are rather frequent, but complete occlusion of the vesical orifice 
has rarely been reported. Cabot, nevertheless, has stated: "Complete closure 
of the neck of the bladder after prostatectomy .., has occurred many times in 
my experience.” Post-prostatectomy obstruction is a complication that was 
considered important and not unusual by Thomson-Walker. His tcolmique of 
open suprapubic prostatectomy, first performed in 1010, was strongly advocated 
as the technique of choice in order to prevent post-prostatectomy obstructions 
as well as to more efficiently control hemorrhage. Nevertheless, careful scrutiny 
of the literature revealed postoperative vesical neck obstructions to be a care¬ 
fully guarded secret of prostatic surgery. 

Very few references to postoperative complete occlusions have made their 
appearance in the medical literature. In the American and English literature, 
the most extensive collection of cases was that made by Thomson-Walker. Ho 
studied 75 cases of postoperative vesical neck obstructions, 7 of wiiich were 
complete occlusions. Gordon (191G) has the earliest reference to 2 cases of 
complete occlusion following suprapubic prostatectomy in the Aneriean litera¬ 
ture. Mills published the earliest references in the English literature, when in 
1914, he reported 2 cases as occurring in his experience. Young published 1 
case in his Practice of Lrolagy in 1926. Power reported 4 eases of complete oc¬ 
clusion in 1939. Thompson, in 1934, cites 1 case in the Proceedings of the Staff 
Meetings, Mayo Clinic. Iiwin, in 1926, also reported 1 case of complete occlu¬ 
sion. Dalcin reported 2 cases in 1930. hlillin, in 1942, also had 2 cases to report 
of complete occlusion out of 53 cases of obstruction. He claimed a 2 per cent 
incidence of post-prostatectomy obstruction in the best hands. Coutts, in 1934, 
also had 1 case to report. Thus, a total of 26 cases have been repotted in the 
jWerican and English literature, mcluding the 3 cases herein reported by the 
authors. 

Three cases of complete occlusion following suprapubic prostatectomy are 
being presented in order to point out one of the more infrequent complications 
encountered in this frequently performed operation by the trained urologist as 
well as the general surgeon. 
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CASE REPORTS 

Case 1. S. G. (8401) was first seen in 1944 at the age of 62. At that time, 
he had a history of increased frequency of urination of a progressive nature of 
3 years duration. Recently, he had been complaining of nocturia 1-3 times, 
diuria 5 times, with scanty voidings, some hesitancy; and after voiding, he had 
the sensation that he did not completely empty his bladder. The stream was 
poor with terminal dribbling. There was no hematm-ia. 

The physical examination was essentially normal except for the rectal examina¬ 
tion which revealed the prostate definitely enlarged to a second degree and the 
enlargement was uniform. The prostate was soft, doughy and elastic in con¬ 
sistency with no areas of hardness suggestive of malignancy. A residual urine 
of 90 cc was found. The diagnosis was that of benign prostatic hypertrophy, 
seond degree. 

On November 10, 1944, a 1-stage suprapubic prostatectomy and bilateral 
vasectomy was performed and a moderately enlarged prostate with an anterior 
lobe which caused a very tight vesical orifice was removed. No urethra beyond 
the prostatic portion was removed in the procedure. The lobes were soft and 
doughy. Microscopically, it proved to be an adenocarcinoma of the prostate. 

On the third postoperative day, the packs were removed and 10 days later 
the suprapubic catheter was removed. Following this, he was unable to void 
per urethram. Under sodium pentothal anesthesia, an attempt was made to 
dilate the urethra with sounds and filiforms, but this failed. When the patient 
attempted to void, no urine came through the urethra, but a stream did issue 
from the suprapubic sinus. 

The bladder was then opened on December 5, 1944, and with the index finger 
exploring the bladder, no evidence of a vesical orifice could be found. An inci¬ 
sion was then made through the obstruction over the tip of a sound introduced 
through the urethra. The vesical orifice was then dilated to 28 F. and a 
catheter inserted. The suprapubic Avound healed and on December 24, 1944, 
the penile catheter Avas removed and voiding began, but Avithout control. 

Subsequent dilatations of the urethra resulted in partial incontinence, but by 
March 1945, he had regained his control. Dilatations after this Avere performed 
AAuth a 20 F. sound for a slight obstruction Avhich persisted. At his last 
examination, there Avas no nocturia or frequency. Rectally, there was no in¬ 
duration present in the region of the prostate, and his condition on December 
20, 1945 (one year after operation) AA^as excellent. 

’case 2. W. B. (8534), aged 70, had a 10 year history of frequency of increas¬ 
ing severity. Nocturia 2M times Avas present Avith some hesitancy and terminal 
dribbling. There Avas no hematuria. There Avas some urgency and, on one 
occasion, there AA'^as acute retention, but this AA^as not complete. 

The physical examination Avas essentially normal except for the rectal examina¬ 
tion Avhich demonstrated the prostate definitely enlarged. There Avere no areas 
of hardness suggestive of malignancy. Cystoscopy Avas performed and 120 cc 
residual urine Avas found. There was a large middle lobe Avith slight bulging 
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of both lateral lobes in the posterior position. There was no evidence of stone 
or tumor mass. A few trabeculations and cellules were seen. The diagnosis 
was benign prostatic hypertrophy, second degree. 

.■V 2-stage suprapubic prostatectomy and bilateral vasectomy were performed 
on February 27, 1945, and March 6, 1945. The prostate was found to be soft 
and doughy and 1.5 cm. of urethra distal to the prostate was removed in the 
enucleation of the prostate. The suprapubic sinus drained freely for 10 day's, 
when acute retention developed necessitating the insertion of a Kelly clamp into 
the suprapubic Avound, dilating it and permitting the escape of a large amount of 
retained urine. No urine passed per urethram. Ml subsequent attempts to 
pass urethral instruments failed. 

The bladder was again opened on Afarch 23, 1945. sound was passed 
through the penis only to meet an obstruction at the vesical orifice. .-Vt opera¬ 
tion, it Avas found that a complete occlusion formed at the vesical neck. .1 
complete layer of tissue aa'us present, completely obliterating the o.vpected site 
of the urethral opening into the bladder. This area Avas incised over a preA'iously 
inserted penile sound and a catheter AA'as then inserted. The suprapubic Avound 
healed aa'cII and the penile catheter Avas then removed. Voiding soon started 
Avith a good stream, but some dribbling atos present. 

On his discharge from the hospital, he Avas voiding Avell but Avith only fair 
control; incontinence increased after he became ambulatory and this necessitated 
his Avearing a urinal. xVfter repeated dilatations up to 20 P., better urinary 
control developed and the dribbling diminished considerably. Mter his last 
dilatation Avith a 26 F. sound, ho dribbled very little and Avas able to void 
in a good stream. Ho Avas also able to start and stop the stream completely 
during the act of micturition and voided as much as 350 cc at a time. The last 
examination AA'as made in December 1946. 

Case S. S. S. (8889), aged 04, Avas admitted to the Sinai Hospital on January 
10, 1946, AVith a Iristory of frequency and dribbling folloAving urination, of 4 
years’ duration. He also had nocturia 4 times, hesitancy and a AA'cak stream. 
For these complaints, he had been given by his physician 2 to 3 mg. of stilbestcrol 
daily for 1 ye.ar. This improved his stream but resulted in the development 
of bilateral gynecomastia. Stilbestcrol AA'as then discontinued and the stream 
became AA'eaker. 

Physical examination revealed an enlarged saddle hernia in the right groin, 
a hydrocele of the right cord and bilateral varicose veins of the legs. Rectal 
e.xamination also reve.alcd a spiistic external sphincter, internal and external 
hemorrhoids, and a prostate that AA'as uniformly' enlarged, soft, doughy and 
clastic in consistency. The median furroAv aaos obliterated. There Avere no hard 
nodules present suggestive of malignancy. Cystoscopic examination revealed 
slight bulging ofTthe right and left lateral lobes of the prostate and a definite 
median lobe posteriorly. Xo evidence AA'as found of a stone or tumor mass in the 
bladder. ^lany' trabeculations and some cellules aa'cic present. Xo dh'crticula 
AVere seen. There was only slight bulging of the prostate into the urethra. The 
diagnosis Avas benign prostatic hypertrophy, second degree. 
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A 2-stage suprapubic prostatectomy, a hydrocelectomy and a partial bilateral 
vasectomy were performed on January 11, 1946, and on January 18, 1946. 
The prostate was found to be rather fibrous and bulged into the vesical ori¬ 
fice and into the prostatic urethra. The prostate was removed in 2 sections, 
the right lobe being larger than the left. 

On the fourth postoperative day following the second stage, prostatic packs 
were removed and the patient bled excessively; but this was soon controlled. 
Eight days later, he was permitted to sit up at the side of the bed but started to 
complain of tenderness, redness, swelling and pain in his left leg. The impres¬ 
sion was that phlebothrombosis had developed and early thrombophlebitis. 
On the thirteenth and fourteenth postoperative days, the patient voided on 
several occasions up to about 125 cc of urine. Thereafter, he was unable to 
void and continued to drain profusely suprapubically. Attempts at dilatation 



Fig. 1 Case 3, No 8889. A, Combined urethrogram and cystogram through suprapubic 
catheter. Antero-posterior view. Separation of opaque solution by occluding vesical 
diaphragm at upper part of prostatic fossa is clearly visualized. Solution in urethra is 
arrested at external urethral sphincter. B, Oblique view of combined cystogram and 
urethrogram. Showing clearly separation of bladder from urethra by diaphragm at pros- 
tato-vesical junction. 

were unsuccessful even under sodium pentothal anesthesia. A cystourethrogram 
was taken on February 4, 1946, with the aid of a catheter placed into the bladder 
through the suprapubic fistula. This film revealed complete separation of the 
bladder from the vesical orifice (fig. 1). 

A suprapubic cystotomy, performed February 8, 1946, revealed complete oc¬ 
clusion of the vesical orifice. The obstruction consisted of complete over- 
gi-owth of the bladder mucosa as a diaphragm over the vesical orifice. The site 
of the vesical orifice was revealed by a slight depression 5 mm. deep. The ob¬ 
struction was then broken through over a sound placed into the urethra. The 
vesical orifice was then dilated up to 28 F. and a 18 Foley catheter was 
inserted into the bladder through the urethra. 

Five days later, he began to complain of pain m his legs and thighs and a 
diagnosis of osteitis pubis was made. On the eighth postoperative day, the 
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catheter was removed and he voided for 2 days, at the end of which time the 
suprapubic wound opened and drained profusely. A Foley catheter was again 
inserted, but on its removal only small quantities of urine were voided. Supra- 
pubically, he still drained profusely. Cystoscopic investigation was then per¬ 
formed and a vesical calculus was found and removed. Thereafter, he improved 
steadily, voided well, without incontinence but frequently, and in a good stream. 
He received a course of deep roentgen-ray therapy which caused the osteitis 
pubis to heal. 

DISCUSSION 

Various degrees of obstruction from large caliber strictures to small caliber 
strictures are extremely frequent following suprapubic prostatectomy. In 
fact, in the postoperative management of a patient who has undergone pros¬ 
tatectomy, the passage of sounds to establish the adequate patency of the vesical 
orifice should be routine and performed at least once before final discharge from 
the surgeon’s care. 

A great deal of the early work on obstructions following suprapubic prosta¬ 
tectomy was done in France and England. The first extensive and exhaustive 
investigation of this subject in England was undertaken by Thomson-Wallcer of 
St. Peters Hospital, London. In 1921, he reported on 16 cases of obstruction. 
In 1927, he reported on 60 cases. In his Littsomian lectures in 1930, he reported 
75 cases of severe obstruction following suprapubic prostatectomies which he 
saw as consultant. He found in these cases either fibrous eontraction at the 
site of operation or new growth in the wall of the prostatic bed, either in the 
form of a recurrent benign hyperplasia or a malignant growth. He found the 
site of obstruction rarely at the distal end of the prostatie cavity. Only 4.3 
per cent of the 75 cases under his observation bad the obstruction at the mem¬ 
branous urethra. “The point of narrowing in 85.5 per cent of the cases is at the 
opening of the bladder into the prostatic cavity.” In 7 cases (9.3 per cent of 
his series) the internal meatus was completely obliterated, so that no trace of it 
could bo discovered. In one of these cases, a false passage had been tunnelled 
through the bladder base and opened into the bladder behind the trigone; in 
another, a false urethra tunnelled through the right lateral wall of the bladder. 

PATHOLOGf 

Complete occlusion following suprapubic prostatectomy occurs almost e.x- 
clusively at the junction of the bladder with the prostatic cavity. All the re¬ 
ported cases, including the tliree reported by the authors, have had the occlusion 
at this site (fig. 2). Theoretically however, a complete obstruction or oblitera¬ 
tion of the urinary channel can occur postopcratively when the prostatic bed is 
the involved site. In these latter cases, dense scar formation, an extreme degree 
of the more frequently encountered obstruction, may result in occlusion of tbo 
passages. The removal of a cylinder of urethral mucosa distal to the prostate 
thus denuding the urethra; and the presence of infection, residual urine and 
gauze in the prostatie cavity all wifi stimulate the proliferation of fibroblastic 
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the prostatic fossa caa be cut away by scissors or knife. Thompson handled this 
remaining portion of occluding diaphragm by resection per urethram. The 
catheter is left in place from 10 to 14 days and voiding usually starts as in a 
primary suprapubic prostatectomy. 

PROGNOSIS 

The prognosis in these cases of complete occlusion is good. Thomson-Walker 
treated, by open operation, 40 cases of severe post-suprapubic prostatectomy 
obstructions including 7 of the complete occlusion variety, and all were cured. 
His procedure was suprapubic cystotomy and incising the diaphragm over a sound 
passed into the penis and the utilization of a catheter. 

PROPHYLACTIC MEASURES 

Post-suprapubic prostatectomy obstruction has been often encountered and 
feared and many procedures have been adopted in an attempt to prevent its 
occurrence. So, too, these procedures attempt to prevent the occurrence of 
complete occlusions. Thomson-Walker, in 1916, devised an open operation for 
a suprapubic prostatectomy. In this procedure, tags and strips of mucosa, 
muscle or prostatic tissue, etc., are exposed and if present, are carefully clipped 
away and the mucous membrane trimmed at the edge of the cavity. A wedge 
(a “V” open anteriorly) is taken out of the posterior canopy and frequently two 
sutures are taken just posterior to 3 and 9 o’clock for the control of hemorrhage, 
’pother techniques to eliminate these mucosal flaps have been suggested. The 
French, as reported by Dax, have followed the technique advocated by Albarran 
and divided the posterior shelf with a bistoury. They also advocated splitting 
the bladder mucosa behind the adenoma either by scissors or guided Itnife and 
they they enucleated the prostate in 1 piece—doughnut fashion—starting pos¬ 
teriorly and working forward and thus removed the prostate with “all of its 
mucosal roof” intact. 

More recently, Harris in 1927, introduced his technique of suturing the mucosal 
diaphragm of the internal vesical orifice directly to the free edge of the mem¬ 
branous urethra just severed, and bringing the mucosal flaps at each side to¬ 
gether with a figure of eight suture over an indwelling urethral catheter. 

None of these procedures, though, have been completely successful in obviating 
complete occlusion. Millin reported a case following the procedure of Harris. 
Power advocates the Harris procedure, if possible, but makes it mandatory that 
aU suprapubic prostatectomy procedures be completed by leaving an indwelling 
catheter in situ. 

Certainly, if a large flap can be felt to remain foUowmg suprapubic prostatec¬ 
tomy, or if it is noticed that a large portion of the membranous urethra has been 
removed with the prostate, one should anticipate complications in the form of 
an obstruction, partial or complete. The immediate placing of an indweUing 
catheter into the bladder per urethram, will preclude the formation of an obstruc¬ 
tion. 
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STOIiLVUY 

Complete occlusion of the vesical orifice following supra])ubie prostatectomy 
is a very rave complication. 

Three cases of complete occlusion of the vesical orifice following suprapubic 
prostatectomy and their successful treatment are reported. 

In all the American and English literature only 20 cases, including those 
reported herewith by the authors, have been recorded. 

iUl cases of complete occlusion reported have had the occluding diaphragm 
of mucosa at the vesieoprostatic juncture. 

Complete occlusion is the result of the approximated flaps of bladder mucosa 
becoming united in the presence of strong contraction. 

When a persistent suprapubic sinus is present, investigate for oh.-itruction 
below. 

Persistent instrumentation in the face of complete occlusion at the vesical 
orifice may result in serious complications. 

Treatment consists in suprapubic cystotomy and incising the diaphragmatic 
obstruction over a urethral sound. 

Prognosis in all oases is e.veellent. 

Prevention of complete occlusion following operation is possible by the utiliza¬ 
tion of an indwelling urethral catheter. This is suspected when a large over¬ 
hanging diaphragm is present. The prostatic fossa and diaphragm contract in 
purse-atring-like fashion and obliterate the prostatio cavity from which the 
prostate was enucleated. 
dSOS N. Charles SI., Baltittiore, hid. 
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EPITHELIOMA OF SCROTUAIi 
ARCHIE L. DEAN 

From the Department of Urology, Memorial Hospital, New York, N. Y. 

The pui-pose of this paper is to record observations made on 27 patients with 
epithelioma of the scrotum. "When this first occupational cancer was described 
by Potts in 1832 it is reasonable to suppose that there was but one causative 
factor known because he named it “Chimney Sweeps Cancer.” While chimney 
soot continued to cause the greatest number of scrotal cancers in England for 
about 75 years, early in the twentieth century growths resulting from the rubbing 
of rough trouser seams on the scrotum (Mule Spinners Cancer) and prolonged 
exposure to tar and paraffin became respectively first and second in frequency. 
It would seem that in New York in the years between 1926 and 1947 inclusive 
additional etiological factors were present because 10 different cancerigenic sub¬ 
stances were associated with the development of tumors in 22 patients, while in 
5 patients the causative agent could not be recognized. 

Generally speaking contact with petroleum and its products, especially in the 
refineries, appears to be the most common cause of scrotal cancer at present in the 
New York neighborhood. Workers in these industries describe bow their work 
clothes become saturated with oil so that oil is in contact with then skin during 
the entire work period. At the end of the day they change their clothes without 
washing the oil from their bodies, and they hang up their work clothes prepara¬ 
tory to wearing them the next day. (Case 1 is typical of many.) 

In addition to the mineral oils other well known cancerigenic agents such as 
tar, pitch, crude wool and soot affected these patients. At variance with re 
corded observations is the fact that 8 patients with scrotal cancers had been 
employed where there were no demonstrable occupational hazards. The disease 
therefore is not acquired exclusively through occupational contacts. Three of 
these men had tumors caused by medical therapy; twice Fowler’s solution taken 
for psoriasis played a prominent part (tar ointment also was used.by one), while 
the third had repeated roentgen irradiation of the scrotum followed by telangi¬ 
ectases, fibrosis and a neoplasm. In another individual, who was a merchant, 
long standing dermatitis due to a severe fungous infection of the scrotum and 
thighs was accepted as the cause of his tumor. 

It is likely that in some otherwise unexplained instances chronic irritation of 
the scrotum resulting from general uncleanliness may have caused cancers. 
Probably this factor also has contributed to the serious outcome in many cases 
in which recognized cancerigens played the more important part. 

CASE REPORTS 

Case 1. S. K., a 62 year old Lithuanian, had been a “paraffin press runner” 
for 25 years. During this time he worked in a room in which paraffin was pressed 

1 Read at annual meeting, North Central Section, American Urological Association 
Cleveland, 0., October 23-25, 1947. 
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into various forms. With his clothing saturated, all of his skin was in contact 
with melted paraffin throughout the day. From time to time “oil boils” ap¬ 
peared on his hands. Finally a small “wart” appealed on the left side of his 
scrotum. It was found to be a squamous cancer. 

Case 2. A. K., 34 years of age, Polish, had worked in a factoiy for 12 years 
making conduit pipes out of pitch. He stated that bis work clothes weie soaked 
ivith pitch daily. lUter w orking 104 ycais under these conditions some small 
hard lumps appealed on the scrotum. IVhen they ulcerated they neie treated 
uith x-rays which appeared to do no good. They weie e.xcised and squamous 
caicinoma found. Sixteen months after the scrotal lesions appeared the patient 
noticed lumps in his groins. Pathological diagnosis was squamous carcinoma, 
grade 2. 


“•fi,, . , 



Fig 1. .t, Appear.-iiicc of usual scrotal cancer, which hrst appears as a uart, amJ cnlarBcs 
as an ulcer.itin{; warty overgrowth. B, Scrotal cancer, which appeared .is an arc.i of 
keratosis. 

Case!}. J. F. I., aged48, a white .Vmcrican cashier, had suffered fiom psoria.sia 
since the age of 12. For 2G years he took Fowler’s solution, discontinuing it in 
1930. In 1933 a carcinoma was lemovcd from the abdominal wall. Since then 
many lesions have appeared on the sliin in various parts of his body. On ad¬ 
mission ho had tumors on the chest wall, both groins, back, heel and scrotum. 
There were many keratoses on the dorsi and palms of his hands. For appi oxi- 
mately 10 years he had treated the psoriasis and arsenical keratoses with tar 
ointment. Ue died in 1910 when a met-astasis in the right groin from the scrotal 
tumor eroded the femoral vein. 

Case J,. L. C. S., aged 55, a white .Vmcrican packer in a florist shop for 37 
years, at the age of 35 began to stiller from psoriasis. Beginning at the ago of 
10 ho took Fowler’s solution. The doso varied from 1 drops 3 times a day to 12 
drops 3 times a day until putiincss of his eyelids appeared. He is still taking it. 
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Four years after beguming with Fowler’s solution “rough spots” appeared on his 
palms and soles. A year later the first finger of each hand was amputated 
because of epithelioma and at the same time 2 epitheliomas were excised from the 
left palm. At the age of 52, twelve years after taking arsenic, the terminal 
phalanx of the right fourth finger was removed for carcinoma. Two years later 
a similar sore appeared on the dorsum of the third finger of his left hand. It has 
been treated ^vitb topical applications. At the age of 65, twenty-five years after 
beginning the use of Fowler’s solution, a squamous carcinoma, gi-ade 2, was re¬ 
moved from the scrotum. He died of carcinoma of the pleura without any 
residual scrotal disease. 

Case 5. B. E., aged 60, a white American motorman, in 1919 was given 
roentgen radiation for eczema of the scrotum. The lesion improved. It 
recurred, however, in 2 years and was again irradiated with almost complete dis¬ 
appearance for 10 years. At the end of this time, about 12 years after the first 
treatment, telangiectatic areas appeared on the slcin of the scrotum. These 
intermittently broke down and healed. Beginning in 1937, about 19 years after 
irradiation, the ulceration became larger, bleeding occurred and the areas have 
become painful. Microscopic diagnosis was squamous carcinoma, grade 2. 

Case 6. P. F., aged 55, a white American merchant, never worked with any 
cancerigenic agents. He w^as a stout man and suffered from a fungous infection of 
each groin for about 20 years. In July 1945 he first noticed a small pimple on 
the scrotum. He applied a red salve until January 1946, although there was no 
benefit. The sore gradually became larger. In February 1946, seven months 
after the initial lesion was discovered, enlarged nodes appeared in the left sub- 
inguinal region. The patient was treated by local excision of the primary tumor 
and bilateral radical groin dissections. Nine months after removal of the 
primaiy tumor there was a recurrence in the scrotum. It was removed. Now a 
year later, the patient shows no evidence of local recurrences or metastases. 

As sho\vn in table 1, the patients, with few exceptions, were between 50 and 70 
years of age, and had been in contact with cancerigenic agents for about 25 years. 
Two patients, however, were but 32 and 34 respectively when their tumors 
appeared and they had been exposed only 10^ and 12 years to pitch and 
machine oil. 

The well knoAvn sensitivity of the skin in persons wth fair complexions prob¬ 
ably is an etiological factor in scrotal cancer but little evidence along these lines 
can be established by studying a small group. The majority of the oil workers 
were Poles, while the remainder of the patients were Americans or Irish. No 
Latin nations were represented and there were no Negroes. 

Another feature clearly sho^vn by this group and not previously emphasized 
was the high incidence of multiple primary tumors since of the 27 patients 8 had 
proved primary cancers in addition to those of the scrotum. Three oil refiners 
had skin tumors of the arms, eyelid and lower lip respectively. In the 2 patients 
in whom arsenic was the causative factor the scrotal tumors were but one of 
many skin cancers. Two men had tongue cancers while one had cancer of the 
pleura. In some of these cases, such as the oil refiners and the arsenic users, the 
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different tumors had a common etiology ^Tietliei or not the same holds true 
for the other patients is inteiesting to speculate on but not to be demonstiated 
until more sensitive chemical tests are de\ eloped 
Sytnptoms After many years contact with the cancer igenic agent the ni ijoiity 
of the patients fiist noticed itchmg of the skin of the most dependent portion of 
the scrotum (case 7) At the same time or usually iiithin G months a small 


Table 1 —Etiology of 27 cases of scrotal cancer 



ACE o; 
PATIEhl 

OCCUPATION 

1 

CANCCUCEKIC ACEST 

DUKATIOV OP 
eXPOSUKE 

TCUOK ArrCABED 

1 

63 

Crude oil distiller 

Crude oil 

40 jears 

2 

59 

Roofer 

Tar 

36 

3 

34 

Machinist 

Machine oil 

12 

4 

55 

j Merchant 

Pungus infection thighs and 

20 plus 




scrotum 


0 

55 

1 Merchant 

Unknott n 


6 

34 

Laborer 

Pitch 

12 

7 

53 

Petroleum refiner 

Petroleum 

30 

8 

56 

Petroleum refiner 

Oil and coko 

2o plus 

9 1 

66 

Wool sorter 

Wool oil? 

40 

10 1 

60 

Tool sharpener 

Oil and emery powder 

20 

11 

50 

Oiler 

Lubricating oils (heavy and 

31 




light) 


12 

59 

Blacksmith 

Grease and oil 

25 plus 

13 

64 

^^achlnl3t (bearings) 

Lubricating oil 

27 

14 

62 

Paraffin press runner 

Paraffin ! 

23 

15 

57 

Oil refiner 

Petroleum 

25 

16 

51 

Oil refiner 

Petroleum ' 

2o 

17 

60 

Oiler for engines 

Lubricating oils 

23 

18 

59 

Porter watchman 

Unknown ! 


19 

60 

Pressor on dresses 

Mechanical? 

25 plus 





jears 

20 

65 

Hatter 

Unknown 

25 plus 

21 

50 

Maciunist 

Petroleum (oil) 

20 plus 

22 

48 

Cashier 

Arsenic (Fowler’s Solution) 

20 




Tar ointment 

10 plus 

23 

55 

1 lorist 

Fowler’s Solution 

25 

2-1 

65 1 

China decorator 

Unknow n 


2o 

GO ' 

Motorman 

Roentgen radiation 

IS 

2b 

52 ' 

Laborer cleaning boilers and 

Chimney soot 

25 plus 



chimneys 

1 


27 


j Only information 13 pathological diagnosis of squamous carcinomv grade 11 


waity growth was found where the itchmg was most intense Other patients 
who saw their tumors early described them as “pimples” or “small soies” oi 
“small lumps ” An area of keratosis was desciibcd as “a small rough sore ” 
Tumors discoaered at a later stage were almost always ulcerated ind were de¬ 
scribed as “small sores ” 

There is no evidence th it the primaij tumor alarmed auj of the patients In 
most cases nothmg was done until the warty lesion had growm to about 2 eni in 
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diameter and had ulceratprl TKot, ^ i 

12 moaths. Sooa after ulceration “cSTr*' T''^ 

appeared to grow more rapiSy^Tte^Mtll'i'’ ‘b^y 

began to apply home remrfieV prlnciS v t'l’ etcception. now 

and 120 months with 12 

^-.imgs in th e inguinal regions. These 



Fig 2. Primary squamous cancers on hand and 


scrotum of a petroleum distiller 



Fig. 3. Primary squamous cancers on eyelid and scrotum of a petroleum distiller 
inTh^grour'^^ examiner, were never noted by patients 

Case 7 A. B aged 59 years, white roofer, was employed for 36 years con 
sti noting tar roofs. At the end of that time he noticed itching and discomfort of 
the most dependent part of the scrotum. After the itching had continued for 2 
years he noticed bleedmg and tenderness on the right side of the scrotum A 
tumor 2 cm. in diameter was removed and it was found to be an epidermoid V-,,. 
cmoma, grade 3. There was no evidence of metastases. The patient continued 
to work with tar. Four years and 3 months later another squamous carcinoma 
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was removed from the left side of the scrotum. He has been, well for 2 years and 
3 months since his second operation. 



Fig. 7. Primary scrotal tumor with a fungating inguinal metastasis 
Cases 8 and 9 illustrate respectively rapid and slow development of scrotal 


tumors. 
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Case 8 A W., a 55 year old Jewish salesman, nevei was employed with cai 
cinogenic agents In Octobei 1945, he noticed a small sore on the scrotum In 
December, 2 months later, it was excised In February 1940, only 4 months 
after discovery of the primary tumor, lumps appealed in both groins He was 
treated with bilateral groin dissections Metastatic squamous carcinoma was 
found He has been w ell foi 2 years 

Case 9 A McB , 60 yeais old, Irish oilei of stationary engmes for 25 years 
In 1921 (15 years ago) a small ulcerated lesion appeared on the right side of the 
sciotura Eight years latei, in 1929, it was operated upon m a hospital but a 
similai lesion recurred a year later In 1931, ten years after the small ulcer first 
appeared, he noticed lumps in his right groin These slowly enlaiged over a 
period of 5 years, when he fell while at work and sciaped the skm from his right 
groin It bled profusely Exammation showed advanced bilateral groin metas 
tases, 16 years after a scrotal lesion first appeared 

Pathology The great majority of squamous carcmom is in these patients wore 
of grade 2 malignancy Three were of grade 1 and three were of grade 3 No 
significant differences could be observ ed in the natural history of the tumors of 
different grades of malignancy or in their response to ticatment because the 
groups w ere too small and because the behavior of many grade 2 tumors differed 
strikingly Extension of metastascs beyond the inguinal regions was observed 
in but 1 patient This tumor was of grade 3 malignancy and was discov ered in 
the lung and left supraclavicular fossa 

Case 10 W G, aged 60, a white Russian presser of dresses, m December 1933, 
had a pea sized tumoi removed from the scrotum It was found to bo a grade 
3 squamous carcinoma One year later it was found necessaiy to remove the 
entire right scrotum, both tostos and spermatic cords, and radically dissect both 
inguinal regions Postopeiative roentgen ladiation was given There has 
nevei been a local recurrence but the patient entered the hospital 5 years later 
with an extensive tumor in the lung and several nodes in the left supraclavicular 
fossa jVn autopsy showed that the lung tumor was secondary to the tumor of 
the scrotum 

Diagnosis Although the lustory of long exposure to a cancerigcmc substance 
followed by a warty tumor of the sciotum should piompt a physician to suspect 
the presence of either a cancer or a piccanccrous condition, such is not alw ays the 
case and our records show the loss of much valuable tunc while pursuing inade¬ 
quate therapy before the diagnosis was established If one hesitates to excise 
the entire grow th promptly, one should not wait before removing a specimen for 
microscopic exammation Wasting time studying the differential possibilities 
or making therapeutic tests loses the few chances for a cuie these patients may 
have had 

Treatment The only curitive therapy for an epithelioma of the scrotum is 
wide surgical excision In addition to topical applications of all kinds used with¬ 
out success, elcctrocoigulation was found madequ Ue Fifteen patients in this 
group received roentgen radiation There w is no ev idence that it cau^-ed regres¬ 
sion of either the primary timiors or inguinal metastascs 
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When the scrotal tumor is removed a safety zone of normal tissues at least 1 
cm. wide should surround the lesion on all sides. Sometimes the gubernaculum 
testis is infiltrated and one or both testes must be sacrificed. 

It is difficult to postulate rules for the treatment of the regional lymphatics. 
Fungating primary tumors usually give rise to inguinal adenopathy but the 
enlarged groin nodes are not always cancerous. There is no evidence that re¬ 
moval of noncancerous regional nodes increases the chance of cure and the opera¬ 
tion is so often followed by considerable disability due to obstruction of lymph 
channels that it should not be done unnecessarily. It seems characteristic of 
metastases from squamous cancers, whether of scrotum, penis or lip, that early 
spread involves single nodes and causes them to enlarge and harden considerably 
so that the clinical diagnosis of metastasis is easy to make relatively early. With 
this aspect of the disease in mind, and especially if the patient can be kept under¬ 
dose obseiwation, it appears safe to recommend that the inguinal metastases 
should be demonstrated by aspiration biopsy before groin dissections are per¬ 
formed. On the other hand there is considerable evidence that unrecognizable 
extensions from even a small primary tumor may have occurred when the patient 
first seeks medical advice. This is a strong argument for routine removal of the 
lymphatics. Review of our cases of squamous carcinoma of scrotum and penis 
shows that of the patients first seen with inguinal adenopathy about one half had 
metastases. These figures suggest that if routine groin dissections were per¬ 
formed about one-half would be useful. However, this study also showed that 
when dissection of regional nodes was not performed until histological proof of 
their cancerous involvement had been obtained in no case did metastases sub¬ 
sequently develop beyond the groins. Probably because the writer is able to 
obsei-ve closely the great majority of these patients and because he has unusually 
e.xperienced pathologists to interpret aspiration biopsies, he awaits histological 
verification of metastases before operating upon the groins. 

As soon as metastases have been discovered, however, radical dissections 
should be performed. In doing this operation the first incision extends mesially 
from the anterior superior spine of the ilium to a point 2 cm. above the pubic 
tubercle. Carefully dissecting from this line, one removes all of the subcutaneous 
fat lymphatics, and fascia overlying the muscles and great vessels of the anterior 
aspect of the upper one-third of the thigh. The inguinal ligament is then cut 
across above the femoral canal and all lymphatics accompanying the iliac vessels 
are removed. To facilitate this dissection the abdominal muscles may be di¬ 
vided. Care should be taken to avoid injury to the bladder which is always in 
or near this operative field. When one groin has been found to be invaded there 
is great likelihood that the condition is bilateral. Even so it is best in the aged 
and debilitated to operate upon each side at different times. The operative 
mortality should be low. No deaths followed groin dissections in this group. 

Results. That epithelioma of the scrotum is a serious disease is shown by the 
fact that of the 27 patients only 8 lived 5 or more years after treatment at the 
Memorial Hospital. 
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Table 2 shows the period of survival of the 11 patients first seen without demon¬ 
strable metastases and of the IG who were found to have extensions to the groins 
at their first hospital visit. jUthough 2 patients with metastases when first .seen 
died of other diseases 5 and G years respectively after groin dissections there arc 
only 6 patients now living without evidence of disease 5 or more years after their 
first treatment at the Memorial Hospital. Four of these men were seen without 
metastases and have had none while two have survived bilateral groin dissections 
for proved cancers for 11 and 13 years respectively. The treatment of 1 patient 
(case 11) was unusual. 

Case 11, H. K., an .iVmcrican, 57 years of age, had been employed in an oil 
refinery for 25 years. He said that during this time his clothing and especially 
his trousers were saturated with oil. Finally he noticed a small wart on the 
lower scrotum. It itched and grew. In 3 months it ulcerated and grew more 

rapidly. ’U'lien first seen there were firm nodes in the right groin, llicroscopic 

examination showed infiltrating squamous carcinoma, grade 2. In March 1935, 
the primary tumor and the left testis to which it was attached were removed. 

Table 2. —Patxcnls now living wilhoul evidence of disease 

11 patients first seen with no demonstrable metastases 

Years of life.. 1234567S9 10 

Number of patients . Ill 11 1 1 

16 patients first seen with inguinal metastases 

Years of life. 1 3 3 4 5 0 7 S 9 10 U 12 13 

Number of patients.. . 2 1 _1_1 

Three months later a bilateral groin dissection was performed. In 2 montlis 
there was a proved recurrence in the loft side directly over and attached to the 
femoral vessels. Eleven gold radon seeds were implanted superficially and the 
tumor disappeared. The iiaticnt is now living without evidence of disease 11 
ye.ars after this higldy unorthodox procedure. 

su.u.ruuv 

Obser\'ations have been recorded from the study of 27 patients with epitheli¬ 
oma of the scrotum. While the most common caus.ative factor was prolonged 
exposure to petroleum and its products, other occupational hazards such as tar, 
pitch, crude wool and soot demonstrated canccrigenic properties. Eight patients 
acquired scrotal cancers witliout any industrial canccrigens. Of these 3 were 
the result of medication, 2 with arsenic (Fowler’s solution), the other from roent¬ 
gen radiation. Eight patients had primary cancers in addition to tho.sc of the 
scrotum. 

In most cases after many years’ e.xposure a warty growth appeared on the most 
dependent portion of the .scrotum. In 3 to 12 months it had ulcerated and be¬ 
come painful. These growths were not atfcctcd favorably by topical application, 
electrocoagulation or radiation, .tbout 12 months later metastatic nodules 
appearerl in the groins. 
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The diagnosis may be suspected from hearing a characteristic story but it must 
be proved by microscopic examination. The great majority are squamous car¬ 
cinoma, grade 2. 

The best treatment of the primary tumor is prompt, wide surgical excision. 
When the inguinal nodes are involved radical groin dissections should be per¬ 
formed. Owing to certain characteristics of squamous cancers, if the patient can 
be closely observed it appears safe to await microscopic verification of groin 
metastases before performing inguinal dissections. 

Of the 27 patients 11 had no demonstrable metastases when first examined; 
4 of this group are alive 5 or more years after treatment. Sixteen patients had 
metastases when first examined; of these only 2 are living 5 or more years after 
treatment. 
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THE SIGNIFICANCE OP GONADOTROPIC HORMONES IN THE 
URINE OF PATIENTS WITH TESTICULAR TUMORS 

VINCENT VERMOOTEN AND WILLIAM F. HETTLER 

In recent years there has been a tendency on the part of urologists to have 
fewer and fewer biological assays made when they suspect a patient of having a 
testicular tumor, or to follow the patient’s progress after removing a testicular 
tumor. The chief reason is that so frequently there seems to be no connection 
between the laboratory reports and the clinical status of the patient. 

Patients with obvious testicular tumors may have a “negative prolan” and 
after operation and deep x-ray therapy develop a strongly “positive prolan” 
determination. The contradictory reports soon become so numerous that the 
test is discarded as useless. Our personal experience is not unlike that of many 
other urologists. 

Zondek first used the term “prolan” to describe the gonadotropic hormones 
found in human pregnancy urine. He called the follicle stimulating hormone 
“prolan A" and the luteinizing hormone “prolan B.” It is now known that the 
gonadotropic principle found in the urine during pregnancy differs from the 
gonadotropic substance of the anterior pituitary. The term “prolan” is there¬ 
fore a misnomer and should no longer be used. 

In 1930 Zondek was the first to report an increased e.\cretion of “prolan A” in 
urine of patients suffering from teratoma testis and in 1931 Ferguson et al. re¬ 
ported the disappearance of ‘ ‘prolan” after irradiation from patients who had had 
testicular tumors. Later Ferguson classified testicular tumors according to the 
number of “mouse units of prolan” per liter of urine. 

In 1935 Cutler and Owen reported their e-xperiences in 06 cases of teratoma 
testis and stated that “the evidence supports the view that patients suffering 
from teratoma testis e-xcrete above SO mouse units of prolan A per liter of urine, 
giving to this test a diagnostic value.” In the same article tliey presented a 
modification of Doisy and Katzman’s benzoic acid method. They believed that 
their method was a more accurate one. 

As this became more commonly used in the diagnosis of testicular tumors it 
was found that in many instances the test was grossly inaccurate—so, like 
Zondek’s term "prolan” the test went into the discard. 

Between 1942 and 1945, we had the unusual opportunity of seeing and being 
able to follow 71 patients with malignant tumors of the testes. Forty-two of 
these patients had “prolan” determinations made according to a technique similar 
to that described by Cutler and Owen. One hundred fifty-one determinations 
were made. 




The 2-1 hour urine specimens were collected fresh, kept at ice box temperature 
and fi tcred while cold. To a measured volume (40 co), five volumes (200 cc) 
of chilled 95 per cent ethyl alcohol was added. The suspension was strongly 
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shaken and allowed to stand over night in the ice box. The next day the precipi¬ 
tate was obtained by centrifugation and the supernatant fluid was discarded. 
The precipitate was drained of all alcohol, washed with ether (ethyl), equal in 
volume to the original urine sample. After centrifuging the ether-precipitate 
mixture, the ether was discarded and the precipitate saved and allowed to dry 
at room temperature. It was then strongly agitated with distilled water to 
yield a concentration 5 times greater than the original urine volume used for the 
extraction. The water insoluble residue was discarded and the aqueous solu¬ 
tion containing the active principle was used for testing. If it became necessary 
to delay the test, the concentrated powder was kept at room temperature hx a 
desiccator. Very httle loss of activity had been noted from such samples. 


THE QUANTITATIVE TEST 

Virgin, immature female mice, weighing 6-8 gm. at the beginning of the test 
were used. (The mice used should not weigh more than 12 gm. at the completion 
of the test and it is preferable that they should not be more than 4 weeks old.) 
Inoculations of fresh urine and the concentrated extract were made intra- 


Table 1 


UOUSE KO. 


1 

2 

3 

4 

5 

6 


0.1 cc fresh urine 

0.2 CO fresh urine 

0.4 cc fresh urine 

0.1 cc of five-fold extract 

0.2 cc of five-fold extract 

0.4 cc of five-fold extract 


peritoneally by using a 1 cc syringe and a 26 gauge needle. The injections were 
made as shown in table 1. 

Each mouse received 5 injections within a 48 hour period. At the end of 90 
to 100 hours, the mice were autopsied. Gross observations (or the employment 
of a hand lens) of the tubes and ovaries were made and tabulated. 

Positive gross changes in the tube and ovary that may be observed by the use 
of a hand lens are as follow: (a) Hyperemia and/or edema of the tube; (b) 
formation of corpora hemorrhagica; (c) formation of corpora lutea. 

Cutler and Owen attributed (a) and (b) to the presence of prolan A and (c) 
to the presence of prolan B. 

In table 1 it was shown that each mouse received 5 injections, and table 2 
shows the total amount of urine injected into each of the 6 mice, and the iudi- 
cated amount of hormone present if the tubes only were positive. If the ovary 
was also positive the number of units indicated by that mouse was multiplied 
by 5, since it is believed that it requires 5 times as much of the hormone to 
produce a positive ovary (in the mouse) as it requires to produce a positive tube. 
^ One hundred mouse units of prolan A per liter of urine was considered aa 
diagnostic, or as a positive test. If the ovaiy showed corpora hemorrhagica in 
addition to the tube being hyperemic or edematous, the total mouse units per 

liter was multiplied by 5. 
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The 24 hour output of prolau A was determiued on all positive tests by mul¬ 
tiplying the urine volume (in terms of liters) by the mouse units per liter. 

Using this technique our observations were rather interesting for it was seen 
that of the 16 patients who had had a proven diagnosis of malignant teratoma 
testis, 7 had negative “prolan” determinations while 9 had positive tests. Of 
these 9 there was no change in the amount of “prolan” in two patients despite 
orchiectomy and deep x-ray therapy. In 4 the “prolan” had increased and in 3 
it decreased following treatment. 

On the other hand there were 26 who had a proven diagnosis of embryonal 
carcinoma (seminoma or dysgerminoma). Of these, 14 had negative “prolan” 
determinations and 12 positive. Thb, for practical purposes, is not very differ¬ 
ent from the teratoma series. Of the 12 whose “prolan A” tests were positive, 
there was no change in 2, there was a definite increase in 2 cases and a decrease 
in 8. 

These observations make a very confusing picture and give one the feeling 
that this rather elaborate test is of no clinical significance or value. It is also in 
total disagreement with Ferguson’s earlier reports. Four patients who had 


Table 2 


itov&z no. 

QOAimry ot ciuoi imjected. 

($ wjtcnoHS) 

nou-s A (uoose tmiTs ttx 

XJTZS 07 PZV/K) 

1 1 

u 

0.6 

2,000 

2 

1,0 

1,000 

3 

2.0 

600 

4 I 

2.5 (oxtract) 

i -too 

6 1 

1 5.0 (extract) 

200 

6 

^ 10.0 (extract) 

100 


embryonal careinomata, for instance, had a negative “prolan” determination 
before treatment but this became positive toward the end of the treatment and 
now, 3 years after operation they are still well and free from any clinical evidence 
of metastases. 

A review of the recent literature on this subject, very little of which has found 
its way into the urologic journals, offers an adequate e.xplaaation of these in¬ 
consistent reports and indicates why the term “prolan” should no longer bo used. 

Evans and his associates were the first to point out that the hormone present 
in pregnancy urine was different from the hormone present in castrates and in 
women past the menopause. The hormone found in pregnancy urine was found 
to be elaborated by the chorionic tissue and is known as chorionic gonadotropic 
hormone (C.G.H.) and bears no relation to the pituitary. However, the hormone 
found in the urine of castrates and of women past the menopause is presumed to 
be associated ivith activity of the anterior lobe of the pituitary and is knorvn as 
the-follicle stimulating hormone (F.S.H.). 

These two hormones can be differentiated in a variety of methods. Thus, 
according to Grollman; “When urine is extracted by tricresol, the F.S.H. is 
destroyed whereas the chorionic gonadotropin is unaffected.” 
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“The follicle stimulating hormone” (F.S.H.) causes ripening of many or of all 
the follicles and no corpora lutea are found or are only found with a very high 
dosage. The “chorionic gonadotropic hormone” (C.G.H.) causes luteinizing 
theca cells and in small doses no follicle formation. C.G.H. given in a dilution 
just strong enough to give a positive reaction will cause maturation of one of two 
large graafian follicles plus ballooning of the uterus with watery fluid. With 
large doses there may be one or many corpora lutea atretica and sometimes the 
formation of corpora hemorrhagica” (Twombly). 

Further “The bill of the English sparrow in the eclipse plumage of the fall and 
the -winter turns black following the injection of pituitary but is uninfluenced by 
chorionic gonadotropins. The testis of the dove and the ovary of the pigeon 
increase in weight when stimulated by equine chorionic or by pituitary gonado¬ 
tropin but are not affected by human chorionic gonadotropin” (Grolhnan). 

The finding of C.G.H. in the urine of a patient suspected of ha-ving a testicular 
tumor or one who has had a testicular tumor removed would be positive evidence 
that the patient has a tumor in which chorionic tissue is present (Brewers). 
Usually this would be considered evidence that the primary tumor was teratom¬ 
atous but Brewer has shown that this is not necessarily the case. The finding 
of F.S.H. in the urine in a male suspected of having a testicular tumor may only 
be evidence of a decreased secretion of androgen with a consequent relative 
increase of F.S.H. Hamburger says that a low output of male hormone releases 
the pituitary to put out an increase of F.S.H, This “castration effect” may be 
caused by destruction of the testis by tumor or by surgical or x-radiation castra¬ 
tion. For these reasons therefore, F.S.H. may or may not be an indication of 
the presence of a testicular tumor. 

In interpreting the observations on such a given extract it is necessary to 
remember that one acts as a synergist on the other. Unless we are aware of 
this fact we may still misinterpret our findings. If, for instance, we have a 
patient who, preoperatively, is found to have C.G.H. in the urine he is them 
operated on and the C.G.H. increases in amount. This may mean that metas- 
tases are present and have become active, or it may mean that as a result of the 
castration we now have an increase in F.S.H. This could act synergestically on 
the C.G.H. and so give the impression of an increase of C.G.H. whereas, in 
actual fact, there may be a marked decrease. 

When therefore, one realizes the significance and importance of differentiating 
F.S.H. from the C.G.H. and at the same time bears in mind the synergistic effect 
on C.G.H. by F.S.H. in “castrate urine” one can readily see why there has been 
so much confusion in interpreting “prolan” determinations in our series of cases 
as well as in those of other authors. 

CONCLUSION 

In conclusion we must remember that the presence of “chorionic gonadotropic 
hormone” in the urine of a male is an indication of chorionic tumor tissue.. Its 
decrease means rempval or regression of the tumor tissue, its increase may mean 
spread of the disease or may be the result of an increase of F.S.H. and its syner¬ 
gistic effect. 
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Ott the other hand, the presence of “follicle stimulating hormone” in male 
urine is merely an indication of decreased androgen output or a “castration 
effect.” While the castration effect may be due to destruction of testicular 
tissue by tumor it may also result from other causes such as castration or ir¬ 
radiation. 


SUMMART 

Attention is brought to the fact that the term prolan is a misnomer and should 
no longer be used. 

A large series of “prolan” determinations on urine from patients known to 
have malignant tumors of the testis are reported and the utter confusion of the 
results illustrated. The technique used in maldng these determinations is 
recorded. 

The significance of follicle stimulating hormone and of chorionic gonadotropic 
hormone in the urine is discussed and the various methods of differentiating 
these hormones when found in the urine are described. 
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3) Sensitization phenomena: Fever and erjrthematous or morbilliform shin 
rashes. They appear usually after 8 to 10 days of treatment which suggests 
they are the result of sensitivity. 

4) Toxic action of streptomycin on the eighth cranial nerve: Occasionally 
dm’ing prolonged streptomycin treatment, tinnitus, vertigo, and more rarely, 
deafness develop, apparently as a result of selective toxic action of streptomycin. 


Table 1 . Results of llreptomycin therapy in 14 eases of urinary infections classified 

according to infecting organism 


INFECTING ORGANISU 

B.ESULTS 

No. of pnts. 

Recovered 

No effect 

Died 

Escherichia coli. 

2 

2 

0 

0 

Klebsiella pneumonia. 

1 

1 

0 

0 

B. proteus. 

4 

2 

2 

0 

Pseudomonas aeruginosa. 

2 

2 

0 

0 

Staph, non-hemolytic. 

1 

1 

0 

0 

Para colon. 

2 

2 

0 

0 

Aerobacter aerogenes. 

1 

1 

0 

0 

Staph, aureus hemolytic. 

1 

0 

0 

1 

Totals. 

14 

11 

2 

1 


Table 2. Results of streptomycin therapy in I 4 cases of urinary infection classified 

according to diagnosis 


CLINICAL PATHOLOGICAL DUONOSIS 

NO. OF PNTS. 

URINE culture 


Neg. 

P03. 

Tuberculous pyelonephritis and cystitis. 

1 

1 

0 

Postoperative cystectomy for bladder cancer. 

1 

1 

0 


3 

3 

0 

Renal calculus. 

1 

1 

0 

Pyelonephritis and cystitis. 

2 

2 

0 

Pseudomembranous cystitis. 

1 

1 

0 

Hypertrophy of prostate with diverticula. 

1 

0 

1 

Carcinoma of bladder. 

1 

0 

1 

Acute bilateral pyelonephritis and acute hemor- 

1 

i 1 

0 

Acute prostatitis, acute pyelitis. 

1 

1 

1 

0 

Urethral stricture, bacteremia. 

1 

0 

1 


14 

11 

3 


on this nerve. Unless the circumstances are desperate, streptomycin should be 
discontinued immediately if these symptoms become evident. Deafness may 
persist for 6 to 8 weeks after termination of streptomycin. 

^ 5) Renal irritation: Number of casts, albumin, and red blood cells are in- 

TS^amount of streptomycin allocated was limited and, therefore, the use of 
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streptomycin in this small series was confined to diseases in which this drug was 
proven of value, and which were not affected by other therapeutic agents. 

The etiological agent was bacteriologically identified in each case and its sensi¬ 
tivity to streptomycin demonstrated before treatment was started. The one case 
of bacteremia was the only e.xception; the patient died before sensitivity of the 
organism to streptomycin could be established. Two cases, to be discussed in 
detail, showed dramatic clinical results in spite of repeated sensitivity tests that 
demonstrated a total lack of inhibition of the identified organism to 300 U and 
1,200 U of streptomycin per cc. The remarkable response and benefit obtained 
in vivo with streptomycin therapy in these 2 cases, in contrast to the total lack 
of streptomycin inhibition and resistance to the causative organism in vitro can¬ 
not be satisfactorily explained. It must be admitted that in the treatment of 
infections with streptomycin there is frequently no recognizable correlation be¬ 
tween the in vitro susoeptibihty of the causative organism to streptomycin and 
the clinical response. 

Streptomycin, like penicillin, is not subject to action interference by pus, tissue 
autolysates, or peptones, as in the sulfanomides. Streptomycin is inactivated by 
cevitamic acid, cysteine, and ketone reagents. The inhibitory action of glucose 
and certain other sugars was also traced to the production of acid from the sugar 
by the test organisms. It has been claimed that the drug is more effective if an 
alkaline reaction is maintained during therapy. The production of an inhibitory 
acid by the test organism may, in part, explain the ineffective response of strepto¬ 
mycin in vitro. Theoretically, this inhibition may cause or result in a false 
negative streptomycin sensitivity test. 

There are two serious limitations to the successful use of streptomycin: 1) The 
establishment of free flowing urinary drainage is prerequisite if a satisfactory 
result is to be obtained. Regardless of tho effectiveness of streptomycin, it is 
needless to state that it will never be a substitute for any indicated surgical pro¬ 
cedure. 2) The organisms which are sensitive to streptomycin at tho beginning 
of treatment may rapidly become insensitive to it. Prolonged treatment and tho 
treatment of relapses may, therefore, be unsuccessful. Because streptomycin is 
a baoteriostatic, and an inhibitor, the treatment should be no less than 6 days. 
Recent experimental data show that insufficient streptomycin therapy may result 
in the development of resistant strains of organism. Further, Wclsli, Price, and 
Randall demonstrated an increased fatality rate in white mice. Their reported 
experiments indicate that at certain concentration levels, streptomycin exerts a 
stimulating effect on certain organisms against which tho antibiotic action of 
streptomycin is directed. If this holds true in man, the proper dosage is an im¬ 
portant factor; a difference between failure and success. 

In this series, sporadic streptomycin estimations of serum ranged between 10.8 
units and 17 units of streptomycin per cubic centimeter when 0.4 gm. of strepto¬ 
mycin was administered every 4 hours. Bioassay determinations of tho units of 
streptomycin in the urine were not carried out. 

Approximately three-quarters of the patients in this group responded to strep¬ 
tomycin with urines that became microscopically and culturally negative. Greey 
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found that 4 hours after initiation of streptomycin therapy , (1 gm. streptomycin 
daily, in 8 divided doses intramuscularly), urinary cultures were negative for 
Proteus vulgaris and after 8 hours, negative for coliform organisms. In this 
group the average duration of therapy required to bring about a culturally nega¬ 
tive urine was approximately 3 days. Hourly and daily cultures were not made 
and, therefore, the time interval in this series cannot be considered accurate. 

The causative organism persisted in the urine in 21.5 per cent of the cases 
treated. This occurred in the cases complicated by urinary obstruction and 
stasis. 


CASES 

Case 7, L. TJ., aged 26, No. 171863, was seen on July 11, 1946. The patient 
entered the Veterans Hospital at Hines, Illinois, complaining of severe bladder 
spasms, strangury, with pus, blood, and debris in the urine, frequency and 
urgency every 5-15 minutes. 

Physical examination revealed a well-developed, well-nourished, white male, 
with a suprapubic drainage tube in place. Examination by systems was negative. 

X-ray of the chest was normal. The urinalysis revealed 2 plus albumin, allca- 
line in reaction, moderate number of white and red blood cells, and many bacteria. 
Cultures of the urine revealed an organism of the Proteus species. Streptomycin 
sensitivity tests; 300 units per cubic centimeters of streptomycin did not inhibit 
the growth of B. proteus. The blood serology was negative. The blood counts 
were %vithin normal limits, and the nonprotein nitrogen was 24.1 mg. per 100 cc 
and ranged to 28.6 mg. per 100 cc. 

Intravenous pyelography was normal except for a slight dilatation of the distal 
end of the right ureter. Cystoscopy established a diagnosis of pesudomembran- 
ous cystitis. 

Immediately sulfa and penicillin therapy was instituted without any clinical 
improvement. Bladder irrigations failed and the urine cultures persistently 
showed an organism of Proteus species. 

On August 31, streptomycin therapy was begim and a total dose of 10.5 gm. 
was administered in 0.4 gm. doses every 4 hours. After the second day of treat¬ 
ment the patient presented marked clinical improvement. Prior to streptomycin 
therapy the patient had a very intolerant, small capacity bladder (about 75 cc) 
with marked frequency (every 5-15 minutes), associated with intermittent blad¬ 
der spasms and marked urgency. Bladder capacity increased, and bladder 
spasms, urgency, and frequency ceased. The cloudy urine, “flaky shreds”, and 
bacteriuria disappeared, and the urine became clear and normal. The patient 
was discharged on September 11, 1946 after repeated negative urine cultures. 

The response to streptomycin in this case was considered vmusual because the 
streptomycin sensitivity was first erroneously reported as shelving “300 units of 
streptomycin per cc inhibits the growth of B. proteus.” A request was made 
for streptomycin which was granted, and treatment was instituted. On the sec¬ 
ond day the clinical improvement was dramatic, and on this same day, the lab¬ 
oratory report came to the office reading, “300 units of streptomycin per cc does 
not inhibit the Proteus species.” This fact with the remarkable recovery of the 
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patient was made known to the laboiatoiy No leason was postulated and the 
phenomenal behavioi was not e\plamed. 

I believe this case shows conclusively that stieptomycin should be given m 
seiious cases where all othei methods of tieatment have failed even though lab¬ 
oratory tests reveal the oigamsm is not sensitive to stieptomycin 
The results in case 7 led to the treatment and dramatic cure of the following 
case in spite of repeated laboratory tests that demonstrated lack of inhibition of 
streptomycin to the causative organism Tins organism was resistant to 1200 
units of streptomycin per cubic centimeter 

Case 13, C W, aged 20, No 172 920, was seen on July 30, 1940 The 
patient was perfectly well until 5 months before admission when he noticed 
he became easily fatigued, lost 40 pounds m weight, and begin having blood and 
pus m his mine Shortly tlieieafter he developed bladder spasms, stiangury, 
urgency, and frequency He was hospitalized at the Veterans Ilo-pital, Marion, 
Illinois from May 21, 1940 to July 26, 1946 He was treated with penicillin, 
sulfa drugs, and bladdei iiiigations The patient's condition lemained lefrat- 
toiy to treatment, and he was transfeiied to Veteians Hospital, Hines, Illinois on 
July 30, 1940 with a tentative diagnosis of mteistitial cystitis 
The patient appeared chronically ill Temperature was lOlF, pulse 80, and 
respiiation 18 pei minute Examination by sjstcms was essentially negatne 
ihe urine was cloudy and contained many red blood cells and clumped white 
blood tells pel high power held, with laige amounts of debris, specific giacity 
varied between 1 010 to 1 012, alkaline m reaction, albumin 4 plus, sugar iiegi- 
tive The red blood count and hemoglobin were normal, the white blood count 
was 13,800 with 82 per cent poljmorphonuclear leukocytes The ICahn test was 
negative The bladder mine contained numerous pus cells, yeast cells, and or¬ 
ganism of a paia colon species A para colon oiganism was cultured and found 
m the urine on August 23, 26, and 27 Uiine cultuics foi lungus on Vugust 16 
and 20 recealed no growth Daily negitice acid fast cultuies and smears weie 
obtained fiom xVugust 5 to 10 'Ihe guinea pig inoculations also were negitice 
The sedimentation index was 27 mm , the nonprotem nitiogen was 30 o mg per 
100 cc 

Intiacenous pyelography on July 31 showed ill defined kidney outlines 'Ihe 
dye appeared m 00 minutes 'Ihe pchcs were not distinctly visualized 'Ihe 
calyces ccerc dilated and mottled A diagnosis of pyelonephritis, bilateral, with 
impaired kiihiey function was made (lig 1, .1) In the 30 minute film, taken 
September 6, both kidneys had mcicased in size with definite dilat ition of the 
pelves and calyces (fig 1, B) Cystoscopy on xVugust 10, under sodium pento- 
tlial anesthesia, revealed a very intolerant bladder, and a diagnosis of acute, 
hemorrhagic cystitis and acute py eloiicphritis vv.is made 

The patient w as lapidly going dow nhill and the piognosis w as poor 'I’empera- 
ture langed from 100 to 10jF On Vugiist 5 a therapeutic test of 9 gm of strep¬ 
tomycin 111 divided do-es of 0 4 gm every 1 hours was given Immediately 
following the first day of treatment the bleeding stopped, the exticmely severe, 
frequent, and painful bladdei spasms dccre-ised in number, and the patient's 
general condition rapidly improv ed Urine cultures after the first 9 gm of strep- 
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ARREST OF URINARY TRACT TUBERCULOSIS DURING 
PREGNANCY BY STREPTOMYCIN THERAPY^ 

REED M. NESBIT and A. WAITE BOHNE 

A 30 year old woman first was seen by us in April 1943. She complained of 
having had mild irritative bladder symptoms for 1 year. Two weeks previously 
she had been delivered of a living male infant by cesarian section. The 
patient was a rather emaciated, chronically ill woman with slight tenderness in 
toth costovertebral angles, and a healing lower abdominal incision. The white 
blood count was 7500. Urinalysis showed a mixed infection. Urine recovered 
by ureteral catheterization revealed a positive smear for acid fast bacilli from 
the right kidney, and subsequent guinea pig inoculation showed bilateral tuber¬ 
culous infection. The left pyelogram appeared normal. The chest x-ray 
revealed minimal bilateral apical tuberculous lesions of questionable activity. 

A right nephrectomy was performed on May 14, 1943; and tissue studies 
showed far advanced tuberculosis with extensive caseation. The postoperative 
course was uneventful and she was transferred to a sanatorium. During her stay 
there she experienced marked relief from the irritative bladder symptoms but cul¬ 
ture of the bladder urine in February 1944 was positive for tubercle bacilli and 
again positive when she returned for checkup in April 1944. The left pyelograms 
revealed that a 1 plus hydronephrosis was present. Cystoscopic examination 
in November 1944 showed a contracted bladder with moderate tuberculous 
cystitis; but the left ureter could not be catheterized. Intravenous pyelograms 
showed a slight increase in the hydronephrosis. Cultures for acid fast remained 
positive through November 1945, at which time pyelograms revealed progres¬ 
sive increase in the left hydronephrosis and cutaneous ureterostomy was advised. 

The patient refused this procedure and did not return for nearly 2 years when 
she was referred back to the urological service from obstetrics because she was 
5 months pregnant and the question regarding interruption of the pregnancy 
had been raised. 

During the 1945-1947 interval she had been at home allowing herself moderate 
activity, but continuing to have urinary frequency of every 2 hours. Since the 
beginning of this pregnancy the frequency had increased to every | hour and 
was accompanied by dysuria. Intravenous pyelograms revealed the hydro¬ 
nephrosis to be about the same as in 1945. The bladder urine was still positive 
for tuberculosis. 

It was our opinion that streptomycin therapy might offer some hope of con¬ 
trolling the tuberculosis and thus permit a safer continuation of her pregnancy 
to its normal conclusion. Streptomycin therapy was begun on April 28, 1947, 
and 2 gm. per day in 5 divided doses with accompanying alkalinization was 
given. This was continued for a period of 96 days; for a total dose of 192 gm. 
of streptomycin. During this period, intravenous pyelograms did not reveal 
any increase in the hydronephrosis and the blood nonprotein nitrogen remained 

normal. 

1 Read at annual meeting. North Central Section, Cleveland. 0., October 23-25,1947. 
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Guinea pig inoculation of urine taken 2 days after establishment of therapy 
was positive but after 17 days was negative and has remained negative since. 
The frequency and dysuria decreased rapidly and with the exception of marked 
vertigo, nausea and vomiting between the twentieth and thirtieth days, there 
were no apparent untoward effects to either mother or fetus. 

Therapy was discontinued on August 2, 1947, and on August 15, cesarian 
section was performed with the delivery of a normal living female infant. Post- 
operatively her course was uneventful and when discharged 13 days later, the 
cesarian wound had healed, the urine showed a mild bacillary infection for which 
she was given sulfa, but she was free from irritative bladder symptoms and was 
voiding normally. 

Check-up 6 weelcs later shou'ed the urine to be still infected, but no acid fast 
organisms present. Pyelograms revealed a slight diminution in the degree of 
hydronephrosis on the left and tire ureter still showed moderate dilatation along 
its entire course due to constriction at the ureterovesical jimction. Whether or 
not cutaneous ureterostomy will be the eventual outcome carmot yet be deter¬ 
mined. 

• It has been observed by some pathologists that apparently there is an even 
greater tendency toward cicatrisation following streptomycin therapy than has 
been observed in the healing of tuberculous lesions before such therapy. Ono 
other patient treated rvith streptomycin in the University of Michigan Hospital 
who had hydronephrosis and hydroureter from tuberculous cystitis has had a 
complete remission of the tuberculosis for over IJ years but had no regression 
of the obstruction at the bladder level and required cutaneous ureterostomy. 
It is possible therefore that the healing process of tuberculous lesions when 
influenced by streptomycin therapy may occasionally follow unfamiliar path¬ 
ological patterns and produce types of sequellae which have heretofore not 
usually been observed by phthisiologists. 

While the follow-up in the present case is not sufficiently long to determine the 
permanency of its arrest, the use of streptomycin for tuberculosis of the urinary 
tract permitted this woman to go through a pregnancy in greater safety and 
comfort and to deliver a normal living infant. 
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PAPAVERINE: ITS VALUE AS AN ANTISPASMODIC IN UROLOGY^ 

JOSEPH PISCHMANN 

Prom the Department of Surgery, Tufts College Medical School, Boston, Mass., and the 
Department of Urology, Mount Auburn Hospital, Cambridge, Mass. 

In urology there has always been an urgent need for an efficient antispasmodic. 
None of the iimumerable hntispasmodics fulfils the purpose to the complete 
satisfaction of the urologist. In this paper I should like to call attention to an 
antispasmodic which I have been using for the past 17 years, and with which I 
have obtained remarkably good results. It is papaverine. 

Papaverine wa^ discovered 1848 by George Merck. It is one of the crystalline 
alkaloids of opium. It, with narcotine and narceine, is a member of the iso¬ 
quinoline group, whereas morphine, codeine and thebaine comprise the phe- 
nanthrene group. The antagonistic action of these two groups upon the tone of 
smooth muscles, especially that of morphine and papaverine, has been thoroughly 
investigated pharmacologically. As far back as 1902, and later in 1913, Pal 
demonstrated the specific selective relaxing action of papaverine on the tone of 
smooth muscles. This action is especially pronoimced on the pathologically 
increased tone of smooth muscle, on which morphine exerts a marked stimu¬ 
lating effect. Pal’s experiments were especially related to the smooth muscle 
mechanism of the circulatory system and the digestive tract. Later he also 
included the urinary tract in the field of papaverine research. He also found 
that compared with other opiates, papaverine has the least narcotic effect. 
Many other investigators (0, Schwartz, Grossmann, Hopkins, Gruber) studied 
the pharmacological and clinical action of this drug, and all confirmed Pal’s 
observations. 

The clinical evaluation of the antispasmodic effect of papaverine, however, 
was restricted to the circulatory system, and, on a smaller scale, to the gastro¬ 
intestinal tract. Angina pectoris, thrombophlebitis, spastic peripheral vascular 
conditions, migraine and Raynaud’s disease have been extensively treated with 
papaverine. 

Not much consideration, however, was given to the clinical evaluation of 
papaverine in spastic conditions of the genito-urinary tract until 1916 when 
D. Macht reported his studies with papaverine on the tonicity of the ureter. 
Following this Geraghty and Macht introduced a 2 per cent solution of papav¬ 
erine directly into a human ureter in which a stone was impacted: the ureter 
dilated considerably and the stone passed. Macht reliably proved by his 
extremely interesting experiments that morphine increases the tone and the 
peristalsis of the ureter, whereas papaverine first depresses than gradually stops 
peristalsis. The rate and strength of the contractions decrease, and the ureter 
dilates. H. H. Yoimg with D. Macht also demonstrated the relaxing action of 
papaverine on the trigonal muscle. Samaan also demonstrated clinical evidence 

»Read before New England Section, American Urological Association, at annual meet¬ 
ing, Boston, November 14,1946. 
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of the therapeutic value of papaverine by direct application, i.e. the spontaneous 
passing of calculi following ureteral injection. 

In all these e-xperiments the drug was applied directly at the ate of action. 
The reason why papaverine has not become a more widely used antispasmodic 
in urology is that a single dose is readily destroyed once it enters the system. 
This is especially true when administered by mouth. There is no objection to 
its intravenous or hypodermic use, but when given in this maimer tire action is 
too prompt and of too short duration. Pharmacological studies, however, have 
shown that papaverine is readily absorbed by the rectal mucosa and at a rate 
which allows a continuous effect. In a suppository it can be given in fairly 
large doses without causing any untoward effects. Furthermore, this is an 
easy means of self administration. 

The action of papaverine differs from that of morphine in that papaverine 
relieves spasm in the urinary tract while morphine increases it. Both rvill alleviate 
pain but papaverine is a more effective analgesic because of its antispasmodic 
action. 

Another observation which I should like to mention, and one which would 
seem further to support the evidence that papaverine acts as an antispasmodic 
in the urinary tract, is that intravenous urograms show denser shadows of the 
kidney pelves and ureters after the administration of papaverine. It has also 
been noted that the kidney pelves and ureters fill more completely, as compared 
with previous films, after papaverine has been given. Further studies will be 
necessary to establish these as constant findings. 

The uses of papaverine in urology are manifold and it is indicated wherever a 
spastic condition exists. 

In acute distress it may be given intramuscularly or intravenously, but after 
one injection it is best to continue medication with suppositories in order to 
maintain prolonged action. 

In the acute colic caused by renal or ureteral calculi an intramuscular injec¬ 
tion of 100 mg, papaverine hydrochloride may be given. If this fails to give 
relief it may be repeated in half an hour. In order to keep the hollow system 
relaxed, suppositories containing 125 mg. for the patient of average weight 
should be used at 2 hour intervals until relief is obtained. Not more than 5 
suppositories should be given. 

In the quiet phase of a ureteral stone of suitable size satisfactory results have 
been obtained; i.e., the stone has passed spontaneously with the following 
regimen: 

The patient is instructed to insert a 125 mg. papaverine suppository every 
hour for 4 hours, a total of 5 suppositories. 

Fluids should be forced (1 quart every hour for 4 hours). 

This plan can be carried out without interfering with the patient’s daily duties, 
once or twice a week. It may be repeated at 3 or 4 day intervals for a period of 
3 or 4 weeks, unless the condition of the kidney demands prompt relief of the 
obstruction. 
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Occasionally a patient may complain of lassitude and throat dryness. 

Painful bladder spasms resulting from the presence of a suprapubic tube, pack 
or hemostatic bag respond well to 125 mg. papaverine suppositories given every 
3 hours, if necessary, for several days. The same is true of the painful tenesmus 
due to acute and chronic cystitis, tuberculous cystitis and acute posterior ure¬ 
thritis. 

The painful spastic reaction often following retrograde pyelography or other 
instrumentation of the meter is also well controlled by the insertion of one or 
two suppositories. 

Painful priapism and Pe 3 U‘onie’s disease, with painful erections, are further 
indications for papaverine treatment. As a preventive measure against painful 
erections after any operation on the penis (e.g. urethrotomy, repair of h 3 rpo- and 
epispadias, circumcision, etc.), papaverine is, in my opinion, the drug of choice. 

These are briefly the features of papaverine treatment in urology with its indi¬ 
cations and technical details.’ The results are gratifying. As in any other field 
of medication we occasionally encounter papaverine resistant-cases. Neverthe¬ 
less, we ought to consider papaverine as a valuable drug in our urological medical 
aimamentarium. 

S70 Commonwealth Ave., Boston 15, Mass. 
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X NEW CYSTOSCOPD AND ITS CLINICAL USES 
THOALVS J KIRWIN 

From the Deparlnicnl of Urology {James Buchanan Brady Foundation) of tin. Vcu Yorl 
Hospital, New York, \ Y , and Neio 1 orK City Hospital, Wcw Yorl, N Y 

In the Februaiy 1946 Journal of Urology, 1 deseiibod a new tjbioscope, which 
embodies several piinciples of constiuction never befoie employed in such an 
instiument I piefaced my desciiption with a short shetch of the history of 
cystoscope making, showing how step by step the instiuments in gencial use 
today haio been evolved fiom theciude beginnings of Nitze md Leitei, though 
always maintaining ceitam basic pniiciplcs emisagcd by these pioiiceis This 
icview showed how gieatly the uiologic patient of toda> has benclitcd b> the 
modifications, impioi enicnts and additions of mote than 70 years, and how iiiiich 
the wide employment of cystoscopes so modified has contnbiitctl tow aid ni iluiig 
urologic diagnosis the most scientifically accuiate micstigation of disease mail- 
able to any medical specialty 

The new instiument I am offering I bchec c is an ad\ ante o\ er iiij thing tli it 
has gone befoie It offers many adiantages which eiery cjstoscopist will 
immediately appieciato I will lestate the special featuios of the instrument 
which I am about to present 

1 The optical system embodies a new lens design for a right angle system and 
affords a laiger field of vision carefully coriccted for cluomatic and spheiical 
abeiration All of the lenses are coated by high vacuum deposition process with 
a quaiter wave length thickness of magnesium fluoiide Ihis co iting decreases 
loss of light by reflection on each air glass surface and eliminates shadows, flaie, 
and ghost images Keduction of loss of light by reflection icsults in an increase 
in the amount of light transmitted thiough the optic il sjstein by as much as 
150 pel cent The imago pioduced is clear and sliaip and line details of stiiictme 
are distinctly outlined 

2 The fle\ible beak facilitates introduction of the cj stoscope into the urethra, 
pai ticiilarly m cases wheie an enl irgcd median lobe of the prostate is cncouiitercd 
Withdiawil of the instrument is simplified because the flexible beik follows the 
contoui of the piostatic urethra Flexibility of the beik peimits use of the 
instrument as an endoscope 

3 A iloublo fenestra enables the examiner to \ lew both sides of the bladdei or 
urethra without changing the position of the sheath, lessening the daiigei of 
trauma and olniating aimoyance to the patient The telescope lotatcs a full 
180“ to either fenestra opening by depressing a sm ill release lock 

I The water inlets and outlets haxc been substantially increased m size to 
permit a inoie rapid flow of water for filling and emptying the bl idder, theicby 
permitting easici and ciuicker inunipulalion and shortening the examination 

5 The stopcock has been modilied to simplify' control of w atci inlet uid outlet 
This is accomplished by pressing a conveniently loiatcd button on the top of the 
stopcock 

0 An miproxed bayonet tyjic of lock actuated by a knurled lexer assures a 
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WITH SAFETY 


i The urinary tract is sharply outlined with 
tlie use of Neo-Iopax* (brand of sodium 
iodomelhaniale) for intravenous urography. 
Cailecs, pelvis and ureter are clearly visualued 
ivithin 5 to 10 minutes* 

@Kli®-l®FAX 

(DISODIOM N.METUVL-34*D!IOl>O.CHfcI.IOAMATE) 

—urography 

’ assures adequate contrast in the 

■ :diagnosis of congenital anomalies, 
hydronephrosis, pycloneplirosis, 
■n.y tumors, renal calculi and 

ureteral strictures. 
Neo-Iopax, a stable solution of 
pure disodium N-njetJiyh3,5-diiodo- 
chclidainate, in ampuls of 50 or l^^/o 
solution for intravenous use. It may 
be diluted to solution for 
TctroQradc pyelography. 
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THE JOURNAL OF UROLOGY 

An Effective Adjunct in theTreatment 
of Certain Types of Tuberculosis 


As an adjunct to conventional therapy, 
clinical experience has indicated that 
Streptomycin is the most effective chem¬ 
otherapeutic agent in the treatment of 
certain cases of tuberculosis. In selected 
cases, Streptomycin has been found ef¬ 
fective in shortening the period of disa¬ 
bility. 

The new, improved form of this'val¬ 
uable antibacterial agent—Streptomycin 
Merck (Calcium Chloride Complex) — 
provides three noteworthy advantages: 
(i) increased purity, (2) minimum pain 


following injection, and (3) uniform po¬ 
tency. 

Write for the New Booklet 

‘‘STREPTOMYCIN IN TUBERCULOSIS^’ 

Recently published, this booklet pre¬ 
sents abstracts of the two authoritative 
reports which appeared in The Joarnal 
of the American Medical Association, 
November 8, 1947, showing the results 
of the use of Streptomycin in more than 
900 cases of tuberculosis. It will be 
mailed to you on request. 
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Nou ill Ills right) ‘•cvcnlh >cart Dr Matas haa had a di<iingui<>h(.(l carter as acliolar, investigator and 
llu racic urgeon He is one of the founders of iht \intncan OiHcnC of Siifocons Dr Matas is tnirrilii-* 
Profe or of ‘'iirgcr> of Tulane Univcr it) N:hooI of Medicine, having hetn Proftv«or from 1095 1927 
Hr was Pre idtni of tlic \mtncan Collcot of Surgeon^ 1925 1926, Prc-ufcnl, International Coivrc s of 
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GREATER STRENGTH 

when you neeii it most... 



Knot-breakage further minimized 
with Ethicon’s NEW BONDED Catgut 


When you tie the knot—that’s the crucial 
test of suture strength! That’s the time of 

atest strain on the strand, 
eace of mind at this stage, as the opera¬ 
tion moves swiftly to completion, means so 
much to the smooth performance of the op¬ 
erating team. 

Now Ethicon gives you a greater margin 
of safety than ever. 

The new Bonded Ethicon Sutures are now 
available for your use. They are up to 30% 
stronger than our previous production, 
ivhich was always superior to the require¬ 
ments of U.S.P. 

Ethicon’s new bonding processes are a 
significant factor in achieving this increased 
strength. 


GREATER UNIFORMITY OF TENSILE STRENGTH 

Of equal importance to the surgeon is the 
uniformity of strength along each strand 
and from strand to strand, made possible by 
our exclusive Tru-Gauging process. The unu¬ 
sual strength- and diameter-uniformity of 
Ethicon surgical gut minimizes breakage 
and helps to speed up your operations. 

f -w 

Ethicon Surgical Gut Assures: 

T. Sterility. 

2. Greater tensile strength. 

3. Uniform tensile strength. 

4. Easy handling. 

5. Predictable absorption. 

6. Compatibility with tissue. 



m% opsKSAsg® mmm 

ON KNOT-PULL 

Shown by ETHKON'S daily test records 



TYPICAL 1945 TENSILOBAM TYPICAL 1946 TENSILGRAM 


Visual Evidence Of Improved Tensile Strength In Ethicon's New Bonded Catgut. Thutie 
lensilgrania are from the daily records of strength tests given eacli lot of sutures produced 
in the Ethicon laboratories. Horizontal red lines at numeral 3 mark U.S.P. reejuirement 
for Knot'PuU strength on Size 00, Nou'Boilable Catgut, 

Red curves show breaking points. Current production of all sizes is up to 30^o stronger. 
Vnijormity oj strength is sliown by closcly-groupcd breaking points. 


ETHICON 


SUPERIOR IN THOSE QUALITIES IMPORTANT TO THE SURGE< 










/ 


THE JOURNAL OF URi 



MODERN 






• DUODENAL FISTULA 

• VESICO-VAGINAL FISTULA 


SUCTION SE^ 

THERMOTIC *5841 
UNIT NO. 7-t 


• Here is mild, inte 
suction in a silent unit 
"set and forget”. . . 
suited to post* operative 
drainage over long per 
time ... in these oper. 

• INTESTINAL DECOMPRES ^ 

• PROSTATECTOMY 

• SURGICAL TRAUMA 

j • ILEO*VESICAL FISTULA 
4 • RUPTURED BLADDER 
^ • CYSTOTOMY 

• INTRA-PARTUM RUPTURE 

• TRANSCOSTAL THORACOTOMY 


The 765 can save valuable time...and get 
better results! Ask your dealer, or write; 

OOMCO SURGICAL MANUFACTURING CORP. 
836M E. Ferry Street, Buffalo 11, N.Y. 


THE 


(Btwm/mc&r' (ResedJosix^O' 


REVISION 
OF THE 


kMcsSU JAodificcdion 

OF THE STERN-McCARTHy ELECTROTOME 


In ibis instrument pnolfvating power for pulling 
the loop through prosiatic tissue is supplied 
by the forefinger /other than the thumb. 




The working mechoni»m of the 
Boumrucker Modification* is a complete 
eversol of the Nesbit Rcscctoscope mcchonism. 
The thumb support is stationary. Motion is 
imported by moons of a finger grip. A spring 
located in the roar of the block provides 
rnodcratc resistance to smooth the puU. 
The delfcato balance of the instrument botwoon 
the thumb and forefinger is maintained. 
The instrument accommodates the McCarthy 
Forobligue Telescope, ond is interchangeable with the 
McCarthy Eicctrotomo Sheaths and Loops, 


’The ct Urology, Vol SS, No S,MeYi944 


C^stosa^e i/Vlo^j's, 0)ic. 


I 341 lAFAYETTC AVE 
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NEW YORK 57. N, Y. 






FIE^ 


Splashprooi Foolswiich peiraits 
leady cunent selection and conUol 
by operaloi, once iheosiais ate set 

Sea “^owt “Dealer .— 



Designed primarily lo meet 
the exacting requirements 
of urologic electro-surgery, 
this WAPPLER SURGICAL 
UNIT combines greaf power 
wilh precise and blended 
control (when required) of 
cutting and coagulating 
currents in any proportion desired. For 
transurethral resections, and other urologic 
procedures, this high frequency unit cuts 
and coagulates with such ease and speed as 
to expedite materially the most difficult tech¬ 
niques. When the employment of tissue cut¬ 
ting and haemostatic currents is indicated in 
other fields, such as General, Thoracic, Proc¬ 
tologic, Ophthalmologic Surgery, etc., the 
remarkable simplicity of control, complete 
dependability and uniformly excellent 
results achieved with the WAPPLER C-263 
recommend it as the instrument of choice. 
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THE PHYSIOLOGY OF THE INTACT HUIMA.N URETER' = 

J VCK L.VPIDES 

From the Department of Surgery^ Untiersily of Michigan, lnrt Arbor 

Extensive lesearch has been conducted on the phjsiology of the ureter but 
many pioblems remam Some of the most important questions, still remaining 
definitely unanswered, involve the neuro-anatomy and neurophysiology of the 
ureter Engelmann® m 1869 demonstrated that theie weie no ganglia in the 
muscular oi mucosal layers of the ureter but he did find a few ganglia in the ad¬ 
ventitial layers of the renal and vesical ends of the uietei On the basis of his 
research he postulated that normal uretcial peristalsis was mjogemc m origin 
He also observed that there w as a nerve supply to the meter but did not know its 
exact role The distribution of the ganglia in the adx entiti il layci of the uretei 
w as substantiated by Hryntschak'm 1925 Opposing the findings of Engolmann 
and Hryntschak are the observations of Satani,* Dogiel,® ilaier' and many 
others, that there are ganglia throughout the adventitia of the meter as well as 
some in the submucosa and between the muscle layers of the ureter Nicotine 
has been utihzed by some investigators to determine the presence of ganglia but 
their work has not been completely accepted * 

There aie several schools of thought legarding the origin and mechanism of 
ureteral contractions Andler,’ Budge"’ and Valentin" postulated that impulses 
fiom the central nervous system weie necessary for the production and mainte¬ 
nance of ureteral peristaltic waves IMaier,’ Engelmann,” Wharton,"’ Satam,® 
Wu," and Hiyntschak* on the other hand, believed that the ureters can function 
automatically and initiate their own muscular contractions without the necessity 
of external neural connections Most workers, Bairinger," Wu," Qmnby,'* 
Satam,^ Henderson" and Robinson" are agreed upon the fact that the adequate 
stimulus for ureteral peristalsis is diuresis or the production of m me by the kid¬ 
neys They believed that urine pressuie, by the degiee of distension of the 
ureteral wall, initiates and influences the peristaltic activity of the meter Wu" 
and Robinson" postulated that the chemical composition of the urine may also 

^ Read at annual meeting, Am 

* The Committee on Scientific 

B Wesson, chairman, awarded tl ^ -_, — 

in this paper Editor 

* Engelmann, T W Arch f d gcs Physiol , 2: 243, 1869. 

*Hr3Titschak, T Ztschr f urol Chir, 18 1925 

*Satani, Y Am J Pbvsiol,49 474,1919 Am J Physiol, 60 . 342, 1919, 

»DoKiel, A Arch f Mikr Anat , 16: &i, 1878 
’ Maicr, R Virch Arch f Path Anat, 86; 49, ISSl 
‘Gruber, C M Phjsiol Rev , 13. 497, 1933 

* Andler, R Ztschr f urol Chir , 17; ^3, 1925 

“ Budge, J Untersuchungen liber das Ncrvcnsjstem, Frankfurt A.M., 1841, 
“Valentin, G Rep f Anat u Ph\siol, 6: 360, 1^1 
“Wharton, L R J Urol , 28 C39, 1932 
“ Wu. P. P T J Urol , 30: 307, 1933 
“Barringer.B S Foliaurologica,2 467,1903 
“ Qumby, W C J Urol , 7. !^9, 1922 
“ Henderson, V E J Physiol, 33 175 1905 
“ Robinson, B Boston M and S J , IM. 698, 1904. 
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play a part. These same workers state that wthin certain limits the degree of 
peristaltic activity varies directly wth the intraureteral pressure or the diu¬ 
retic activity of the kidney. 

PURPOSE 

This investigation was undertaken in order to determine the normal physiology 
of the intact ureter in the human. Since it is not feasible to section or stimulate 
mechanically nerves in the imanesthetized intact human patient, it was decided 
to accomplish these desired actions by pharmacological means. The problem 
was studied in four sections. 

In the first section general observations were made on the efficacy of the ap¬ 
paratus and on the effect of mechanical stimuli upon ureteral peristalsis. The 
second section involved obseivations on the effect of blockade of transmission of 
nervous impulses on ureteral contractions. The third section concerned itself 
with the results of stimulation of the sympathetic and parasympathetic nervous 
systems upon ureteral activity. In the fourth section the effects of drugs reputed 
to possess either smooth muscle relaxing or stimulating qualities were studied. 

IIETHOD 

Patients with apparently normal urinaiy tracts were selected as subjects. 
Fluids were forced in most of these patients for 2 hours prior to the start of the 
experiment in order to insure good diuresis and an approximately constant vol¬ 
ume output of urine during the study. The apparatus utilized in recording 
ui’eteral activity is a modification of Trattner’s original device.-® Whistle tip 
ureteral catheters, Nos. 5-8 F. were inserted into the ureters and contractions 
recorded from various levels. Since optimal ureteral activity was recorded in 
the lower one-third of the ureter (in accordance wth Trattner’s findings), 
catheters were placed in that position in the majority of the patients. After 
connecting the catheter to the lU’eterometer, a normal tracing Avas obtained. 
Occasionally 2-5 cc physiological saline was injected into the ureter in order to 
determine the reaction of the ureteral muscle to increased pressure. 

In addition to the catheter in the lower one-third of the ureter, another catheter 
of equal calibre was introduced into the pelvis of the opposite kidney. The pur¬ 
pose of this catheter Avas to obtain urine samples so that the Amlume of urine 
excretion could be folloAved accuratety as a control and to exclude any variables 
affecting output due to ureteral contractions or artefacts produced by the appara¬ 
tus. It is eniyhasized that an accurate check of urine volume output is of utmost 
importance in the evaluation of ureteral activity as affected by various drugs; this 
point will be discussed in detail later in the paper. In many of the cases a roent¬ 
genogram of the IvTJB region A\^as taken at the close of the experiment in order to 
Amrify the positions of the ureteral catheters. 

OBSERVATIONS ON THE EFFECTS OF MECHANICAL STIMULI UPON URETERAL 

CONTRACTIONS 

In accordance AA'ith observations by Trattner®^ it has been demonstrated that 
ureteral contractions may imry markedly in rate, rhythm and frequency in differ- 
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ent patients as well as in the same subject Many meters will maintain the 
same type of peristaltic wave foi periods of an houi oi moie Figure 1, .1 illus¬ 
trates four different types of contractions occuiimg m a ureter in a period of less 
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Fig 1 at Ureter dcmonstratniR 4 difTcrcnt tj|)ca of contractions in period of less than 
one half hour B, Ureter inaint iinmg same t\i>c of ictivilv over long period of time 
lime in seconds is recorded at uppci margin of kvmogriph sheet, ureteril peristalsis at 
lower border and urine output in drops m ireabetween two C Illustrating how increased 
abdominal pressure produced bj straining, produces amplitude of peristaltic waves with 
apparent increase in output of urine per unit time 

than one half liour In figure 1, B the ureter is obserred to niamtam the s imo 
tjpe of contraction o\er a long pciiod of time 
Increased abdominal pressure, produced by stiaimng, will produce a marked 
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increase in intraureteral pressure, an increase in frequency and amplitude of the 
peristaltic waves with an apparent increase in output of urine per unit time; this 
is well illustrated in figure 1, C. 

Any increase in resistance to the outflow of urine from the ureter, provided the 
volume outflow per unit time remains constant, will result in an increase in 
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Fig. 2. A and B, Showing effects of increasing resistance (by decreasing calibre of out¬ 
flow valve on ureterometric apparatus) on ureteral peristalsis. C, Effect of autonomic 
blockade on ureteral contractions produced by insertion of catheter too large for lumen of 
ureter. 


intra-ureteral tone and peristalsis. The peristaltic waves may increase in fre¬ 
quency or amplitude, frequency and amplitude or may demonstrate an increase 
in frequency with a decrease in amplitude. In figure 2, A and B can be ob¬ 
served the effects of increasing the resistance (by decreasing the calibre of the 
outflow valve on the ureterometric apparatus) on ureteral peristalsis. If intra¬ 
abdominal pressure and peripheral resistance remain constant, then an increase 
in volume of urine excreted by the kidneys will result in appropriate changes in 
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ureteral peristalsis Figuie 13 demonstiateb the effect of increased urine output 
on ureteral peristalsis while figuie 16 depicts the results of decreased urine output 
ou ureteial contractions It will be obseircd in figure 13 that as urine output 
increased, intrauieteial pressure increased and peristaltic contiactions increased 
in ampUtude A fuither increase in urine output lesulted in an increase in fre¬ 
quency and a decrease in amplitude of contractions On the other hand, figure 
16 illustrates the effect of a decreasing mine output on intra uieteial pressure and 
peristalsis It will be seen that there is a giadual deciease in mtia ureteial 
pressure with aii accompanying deciease in frequency and amplitude of con¬ 
traction 

It has been obseiY ed that the uieteial output as recorded by the ureterometric 
apparatus does not always beai a lelationship to the ureteral contractions, it is 
believed that abnoimal conditions are present when this condition obtains 
Some of these abnormal conditions aie (a) incieased resistance to uieteial outflow 
occurring in the apparatus due to a paitial obstiiiction, e g , blood clot (b) the 
use of too small an outlet opening in the apparatus in conjunction with a uie- 
teral catheter that does not fit the uretei snugly enough—thus pormittmg much 
of the urilie to flow down alongside the cathetei into the bladder instead of 
through the uieteiometei and (c) utdization of a cathetei which is too large for 
the ureteial lumen lesultmg in nutation of the mucosa and stietching of the 
ureteial muscle with the pi eduction of colic and uieteial contractions which bear 
no lelationship to the volume of urine e\cretion as illustiated m figure 2, C. 


THE EEEEOTS OF BLOCKADE OP THE YUTONOMIC Y\D SOYLYTIC NERVEE ON 
URETEILYL CONTRACTION'S 


Tho effect of blockade of the aulotiotmc ganglia on nrilctal peristalsis Acheson, 
Moe and Peiiera"'’ “ demonstrated that the quaternaiy ion, tetiaethyl- 
ammonium, produces a blockade of both sympathetic and parasjTnpathetic 
ganglia The effects of parenteral administration of the tetraethylammoniuni 
ion in man‘® aie urinaiy retention, fall in blood pressure, an increase in heart 
rate, postural hypotension, increase in peripheral skin temperature, ptosis of the 
uppei eyelids, loss of accommodation, diy mouth and decreased gastro intestinal 
motility 

Twenty-one patients were given doses of tetraethjlammonium chloride vary¬ 
ing from 250-T00 mg intravenously V nonnal tracing was obtained in each 
patient before the drug was adniimsteicd Uieteial peristilsis was recorded 
during and ifter the injection of the drug foi pel lods varying fi om 20~15 minutes 
It has been found” that the effect of the drug (given intraienoiisly) will begin 
to disappear within 5 minutes aftei injection and usually wall hare Yanished 
within 30 minutes Blood pressure readings were obtained before and after 
drug administration 

Blockade of the sympathetic and parasynnpathetic ganglia by means of the 


Campbell, K N.^diKh, It B , Iloobler. S W.Bcm R 
R L , Ly ons, R If , Camp- 


1* Lyons, R 11 , Moc G K , _ ,_ 

L. andRcmmcb B R Univ llosp Bull \im Yrbor, 12:33,104b 
1’ Nesbit, R M , Lapides, J , Valk, IV IV, Sutler, IM Berry, R 
belljK. N and Moe, G K J Urol , 67:242,1947 
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tetraethylammonium ion produced two types of responses in the peristaltic 
activity of the intact human ureter. Figure 3, A and B illustrates the general 
type response obtaining in 55 per cent of the subjects. It will be noted that the 
ureteral contractions are not abolished and that there is little change in the fre¬ 
quency, amplitude and rhythm. In these patients TEAC (tetraethylammo¬ 
nium chloride) produced only a slight drop in systolic and diastolic blood pressures 
although the other responses, e.g., ptosis of the lids, tingling of the extremities 
and. dry mouth were marked; urine volumes were unchanged. Approximately 
45 per cent of the patients demonstrated a cessation of peristaltic activity for 
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Fig. 3. Response of ureter to tetraethylammonium chloride. A and B demonstrate little 
or no change in frequency, amplitude and rhythm of ureteral contractions after autonomic 
blockade. 

periods varying from 2-40 minutes after intravenous administration of the 
tetraethylammonium ion. Inactivity of the ureter was accompanied by di¬ 
minished urine output and marked decreases in systolic blood pressures ranging 
from 20-50 millimeters of mercury. Peristalsis ceased for approximately 3 
minutes in figure 4, A accompanied by a decreased urine output; blood pressure 
fell from 120 to 90 millimeters mercuiy systolic pressure. In figure 4, B it is 
seen that peristalsis is absent for a period of 9^ minutes and urine output is 
decreased; blood pressure dropped from 130/70 to 86/58. The most marked 
response in this group is illustrated in figure 4, C. Peristalsis ceases for a period 

2° Acheson, G. H. and Moe, G. K.: J. Pharmacol, and Exper. Therap., 84; 189,1945. 

21 Acheson, G. H. and Pereira, S. A.; J. Pharmacol, and Exper. Therap., 87: 273, 1946. 

22 Acheson, G. H. and Moe, G. K.; J. Pharmacol, and Exper. Therap-., 87: 220, 1946. 

22Trattner, H. R.; J. Urol., 11: 477, 1924. 

2'< Trattner, H. R.: J. Urol., 28: 1, 1932. 
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of 2^ minutes and then is resumed for 3 minutes after whieli it is absent for 
approximately 40 minutes. Urine output during the 40 minute period of ureteral 








d marked hypolensivc 
on. >1, Ccisation of 
. :re:isc in urine output. 

u, Aubcnec oi contractions f "• ' lion to hypotension and 

decreased urine c.xcrction 40 minutes accompanied 

by reJalivcanuiiaiind ureter , ^ __...jecled into ureter durinc 

inactive phase elicited a peristaltic response. Second line from lower margin of record 
indicates urine output recorded on second run of kymograph drum during last 30 mirmtes 
of experiment; bottom line is record of ureteral activity during this period. 

quicbccncc was about I cc. The patient's blood prcbsure fell from 114/88 to 
70/50 after 350 milligrams of TEAC was given intravenously; this low pressure 
was maintained (liroughout the period of ureteral inactivity. It will be noted 
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that peristaltic contractions were elicited during the quiescent period by the 
injection of 5 cc of physiological saline intraureterally. 

Figure 2, C demonstrates the effect of TEAC upon ureteral contractions pro¬ 
duced by a catheter which was too large for the lumen of the ureter. It will 
be seen that the contractions were not affected by TEAC even though the urine 
output was greatly diminished and the blood pressure had dropped from 100/80 
to 70/50. 

Discussion. It can be postulated, on the basis of the results obtained, that 
uretei’al peristaltic activity is not dependent upon its autonomic nerve supply. 
Peristalsis appeared to be affected only when there was a marked diminution 
in urine excretion which in turn bore a direct relationship to the changes in 
systolic blood pressm-e. If there was little change in blood pressure, after TEAC 
administration, diui’esis remained imchanged as weU as peristalsis. This would 
seem to indicate that the change in urine excretion obtained with the tetraethyl- 
ammonium ion is dependent upon the change in systolic blood pressure. It is 
also apparent that the peristaltic contractions of the ureter bears a direct rela¬ 
tionship, within limits, to the voliune of urine excreted by the kidneys. When 
TEAC greatly diminished urine output, peristaltic activity disappeared. That 
the cessation in peristaltic activity was not due to blockade of autonomic ganglia 
located in or associated with the neiwe supply of the ureter, is indicated by the 
fact that stimulation of the ureter dm-ing its inactive phase by intraureteral 
injection of physiological saline, elicited peristaltic waves. 

Tetraethylammonium chloride has been administered to patients with ureteral 
and renal colic with no apparent relief. Colic can be produced experimentally 
by the rapid injection of physiological saline while the patient is imder the full 
effects of the drug. 

The effect of high procaine spinal anesthesia on ureteral peristalsis: It has been 
commonly obseiwed by surgeons that the ureter will continue to contract under 
deep general anesthesia as well as under spinal anesthesia. Since the ureter is 
supposedly supplied by nerve fibers from the renal, spermatic or ovarian and the 
hypogastric plexuses,® it was decided to place patients under procaine spinal 
anesthesia which would be high enough to blockade all impulses traveling down 
the above-mentioned fibers. Figure 5, A demonstrates the effect of spinal 
anesthesia, extending to spinal segment D4, upon ureteral peristalsis. It will 
be noted that ureteral peristalsis is quite vigorous despite the inactivation of its 
total nerve supply. At point R the outlet of the apparatus was closed to observe 
the reaction of the ureter to increased pressure and it will be seen that the re¬ 
sponse is noimal. 

The effect of blockade of the somatic neuromuscular junction on ureteral 
contractions: Although the ureters are appai’ently inneiwated by the autonomic 
nervous system, it was thought that it would be well to rule out any possibility of 
somatic nerve supply. Consequently 3 conscious unanesthetized patients were 
administered curare in the form of Intocostrin intravenously. Curare is an 
autonomic blocking agent which acts primarily on skeletal muscles and to a 
lesser degree on autonomic ganglia. It acts directly upon the cell and prevents 
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it from responding to acetylcholine. In pharmacological terms it may be stated 
that curare paralyzes the nicotinic action of acetylcholine. Ordinarily the full 
effect of curare on the skeletal musculature is developed long before complete 
ganglionic blockade is observed. Ureteral peristalsis was not affected in any 
1 of the 3 cases. Figure 5, B illustrates the reaction of the ureter of a 21 year 
old patient to the intravenous injection of 120 units of Intocostrin over a pe¬ 
riod of 5 minutes. All of the skeletal musculature with the exception of the 
diaphragm was pai'alyzed. It will be noted that after the injection of 80 units 
of Intocostrin, there was a decrease in intraureteral tension accompanied by a 
decrease in frequency of peristalsis, a decrease in urine flow and a drop in blood 
pressure. Despite the fact that another .{0 nnits were given during this period, it 
will be’^observcd that peristalsis and intraureteral pressure returned to pre-injection 
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levels. The tr.ansient decrease in ureteral peristalsis following the second dose 
of Intocostrin was due to the decreased urine secretion brought on by the f.all in 
blood pressure resulting in decreased glomerular filtration pressure (which is 
not uncommonly seen after intravenous injection of large doses of Intocostrin). 

The effect of blockade of the parasympathetie endings on ureteral activity: 
Alkaloids of the belladonna group were used in .an attempt to paralyze the para¬ 
sympathetic endings or to inhibit structures innervated by postganglionic 
cholinergic nerves (paralysis of the muscarine effect of acetycholine). xVtropine, 
a natural drug of this group, and Trasenlin, a synthetic dnig, were utilized. 

Investigators^' have found that atropine has a vari.able effect on normal 
ureteral peristalsis and sometimes a quieting effect on increased peristalsis sup¬ 
posedly due to morphine. These workers made their observations on intact 
human ureters. It must be emphasized, however, that no accurate check was 

=‘ Ockcrblad, P. N., Carlson, II. E. and Simon, J. F.: J. Urol., 33:356,1935. 

“ Trattner, H. R.: Urol, and Cutan. Rev., 39:81,1935. 
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made on changes in urine output in theii- experiments, thus leaving their observa¬ 
tions highty open to doubt. 

Slaughter et al.-^ made observations on the effect of “Trasentin A” on the 
isolated or excised ureter. They found that it had an antispasmodic effect on 
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the isolated ureters no matter whether the segments were spontaneously con¬ 
tracting or w'hether they were stimulated by adrenergic cholinergic or ‘ myo- 
nergic” drugs. 

Ten patients were used in this series of experiments; 5 were given a dose of 
0.8 mg. of atropine sulfate subcutaneously and the remaining 5 received 100 mg. 

^ Slaughter, D., Johnson, T. U., Tobolowsky, N. and Van Duzen, R.: Texas Reports on 
Biology and Med., 3: 37, 1945. 
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of Trasentin intramuscularly. In no case n-as there an observable effect either 
upon ureteral peristalsis or upon intrauretera! pressure. Urine output per unit 
of time remained appro.vimately constant throughout the duration of each e.v- 
periment. Figure 6 demonstrates the effect of atropine and figure 7, the effect 
of Trasentin upon ureteral contractions. 

Summary. Chemical blockade of the autonomic nervous system (at the para¬ 
sympathetic endings (atropine), at both the s 3 Tnpathetic and parasympathetic 
ganglia (tetraethjdammonium ion) and at the level of the spinal cord (procaine 
high spinal anesthesia)) as well as blockade at the somatic neuromuscular junc¬ 
tions (curare) produced no change in ureteral contractions or intraureteral pres- 
suie, provided the urine volume output per unit of time and peripheral resistance 
were kept constant. 

uitops 
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Fig. 7 

From the observations made in this section it can be concluded that the ureter 
is able to carry on peristaltic activity without the aid of extrin&ie nerves. 

THE EFFECTS OP SYMPATHOMIMETIC .\ND PAIE^SYMPATHOMIMETIC DRUGS 
UPON URETERAL CO.\TR.\CTIOXS 

Although it has been demonstrated in the previous section that ureteral peri¬ 
stalsis obtains despite chemical denervation of the extrinsic nerves, it has not 
been shown whether or not these extrinsic ner\'es can inlluence ureteral peri¬ 
stalsis when they are stimulated. In this section the effects of administration of 
sympathomimetic and parasympathomimetic drugs upon ureteral contractions 
will be described. 

7'he cjfcct of a bympathoniimelic drug upon ureteral peristalsis. In evaluating 
the results obtained from the parenteral injection of epinephrine hydrochloride 
in the intact human subject, one must obviously take into consideration the 
variations in urine output produced by epinephrine. Richards et ob¬ 

served in the frog that small amounts of epinephrine will produce an increase 

Richards, N., UarnweU, J. B. and Bradley II. C.: Am. J. Physiol., 79: 410, 1927. 

Richards, .V. X. and Schmidt, C. F.: Am, J, Physiol., 71: 178,1924. 
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in urine secretion while large amounts of epinephrine will produce a decrease in 
urine output. They postulated that small amounts of adrenalin caused a con¬ 
striction of the efferent renal arteriole resulting in a rise in the perfusion or filtra¬ 
tion pressure with a consequent increase in urine secretion. On the other hand, 
large amounts of epinephrine wll produce a constriction of both the vasa affer- 
entia and efferentia with a resultant reduction in blood flow thi’ough the glomeruli 
and retardation in or abolition of the secretion of urine. These observations 
were confirmed by Winton^“ in his studies on the isolated dog’s kidney. 

Lucas^i found that epinephrine increased the tone and contractility of ureteral 
muscle. On the other hand Elliott^- observed that epinephrine and stimulation 
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Fig. 8 

of the sympathetic nerves produced no constriction of the ureter in any animal 
of the various species studied by him. 

Obseiwations were conducted on 9 patients some of whom received an intra¬ 
muscular dose of 0.25 cc. of a 0.1 per cent solution of epinephi-ine hydrochloride 
while the other received doses varying from 0.5 to 0.7 cc. of the 0.1 per cent solu¬ 
tion. The subjects receiving the small dose of epinephrine exhibited two types 
of responses namely, no change or an increase in urine output. The ureteral 
activity corresponded to the changes in urine output. Figure 8 demonstrates 
no change in ureteral peristalsis or urine output following the injection of epine- 
phi'ine while figure 9 demonstrates an increase in urine output accompanied by an 
increase in intraureteral pressure and an increase in frequency of ureteral con- 

^oWinton, F. R.: J. Physiol., 73: 151, 1931. 

« Lucas, D. R.: Am. J. Physiol., 22: 245, 1908. 

« Elliott, T. R.: J. Physiol., 35: 367,1907. 
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tractions mth a slight decrease in amplitude. All of the subjects receiving largo 
intramuscular doses of adrenalin exhibited a decrease in urme output accom¬ 
panied by a decrease in ureteral activity as depicted in figure 10. The effects 
of the adrenalin injections usuali 3 ' did not become apparent until 15-25 minutes 
after administration. 

It is evident that epinephiine, simulating the effects of stimulation of the 
sympathetic nerves, produced no constant effect upon ureteral peristalsis. 
Changes in contractile activity of the ureter were obtained only when urine 
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output was affected thus suggesting that the sjnnpathetic neiwes do not influence 
ureteral peristalsis by direct action upon the ureteral muscle. 

The effects of ■parasympathomimetic drugs upon, ureteral contractions. Two 
dings were utilized in this scries of cxpcrimcnt.s, namely carbaminoj'lcholine and 
prostigram. Carbaminoylcholinc or Doryl is a synthetic derivative of choline 
and is the most potent of the known derivatives. It acts directlj' upon effector 
cells to produce responses which simulate those obtained from stimulation of 
cholinergic nerves. 

rive p.atients were given subcutaneous doses of 0.25 mg. of Doryl with no 
appreciable change in ureteral activity' or urine output. Figure 11 illustrates 
the effect of Dorjd. 
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Prostigmine is a synthetic alkaloid belonging to the physostigmine group of 
drugs. It produces its effects by inhibiting cholinesterase which hydrolizes and 
inactivates acetylcholine. The drug has been used clinically^*' to aid in the 
expulsion of ureteral calculi. These workers**- *< state that prostigmine increases 
ureteral peristalsis by its effect on ui'eteral muscle. 
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Doses varying from 0.5-1.0 mg. of prostigmine methylsulfate were admin¬ 
istered intramuscularly to 8 patients. Fifty per cent of the patients exhibited 
no essential change in urine output or ureteral peristalsis (fig. 12). However, 
in the remaining half of the patients, prostigmine affected moderate to marked 

33 Scholl, A. J.: West. J. Surg., 48; 493, 1940. 

31 O’Conor, V. J.; Brit. J. Urol., 11: 325, 1939. 
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increases in urine output accompanied by appropriate changes in ureteral ac¬ 
tivity. The diuretic effect of prostigmine has been observed by Bacliman“ who 
used the di-ug in several patients with massive edema. In figure 13 it can be 
observed that the urine volume output increased from -1 cc/10 min/kidney to 
50 cc/10 min/kidney in appro.vimately 40 minutes; this diuresis was accompanied 
by an increase in intraureteral pressure and an increase in frequency and ampli¬ 
tude of peristaltic contractions. 

It is thus observed that the parasympathomimetic drugs have no direct 
effect upon ureteral contractions by stimulation of the cholinergic nerves; any 
observable change in peristalsis was due to the increase in urine output produced 
by prostigmine administration. 

Summary. Stimulation of the sympathetic effector cells by epinephrine and 
of the parasympathetic system by carbaminoylcholine and prostigmine, effected 
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no change in ureteral peristalsis by direct action on the ureteral muscle. I'ari- 
ances in ureteral peristalsis were observed only when there were ehanges in urine 
excretion—an increase in urine output producing increased ureteral activity 
while a diminution in urinary excretion resulted in decreased ureteral eontrac- 
tility. The aetivity of ureteral muscle is apparently not alTeeted by the auto¬ 
nomic nervous system. 

OnSERV.tTIONS ON THE EFFECTS OF DRUGS REPUTED TO HAVE S.MOOTH 
MUSCLE REL.VXING OR STIMUL.ITING QUALITIES, OX URETERAL 
COKTHACTILITV 

Effect of the nitrites upon ureteral tone aiul peristalsis. It has been stated that 
the nitrites relax the excised ureter and that a similar antispasmodie action on 
the intact ureter is manifested clinicallj-”. The nitrite ion acts directly upon 
smooth muscle to produce its antispasmodie effect. 

\Vchnschr.,2l:935,1940. 

• The Phamiacologicul B.Asi3 of Therapeutics, Xew York: 

Th. ; 
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Five patients were used in this series of experiments. Each patient was given 
1.2 mg. of nitroglycerin sublingually and some were given amyl nitrite 30 minutes 
later. Peristalsis and tonicity were not decreased in any of the experiments. 
In figure 14 it will be seen that nitroglycerine did not depress ureteral activity 
but appeared to increase it; the increase was due to abdominal straining. 
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Effects of the o'piwii alkaloids oti ureteral activitij. Three alkaloids of opium 
will be considered namely morphine, papaverine and its ethyl analogue, perparine. 
Morphine is the most important member of the phenanthrene group while 
papaverine is the main alkaloid of the benzylisoquinoline group. 

Effect of morphine on ureteral peristalsis. It has been demonstrated by Macht®^ 
and Gruber^® that morphine Avill produce an increase in the contractions and 
tonicity of the excised ureter. Ockerblad, Carlson and Simon^^ observed that 

” Macht, D. I.: J. Pharmacol, and Exper. Therap., 9: 197, 1916. 

38 Gruber, C. M.; J. Pharmacol, and Exper. Therap., 33: 191, 1928. 
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morphine, given subcutaneously in doses of 0.008-0.32 gin., produced a marked 
increase in ureteral tone and in the amph'tudc of peristaltic contractions in 24 
patients. They noted that the morphine effect became apparent 2 to 5 minutes 
after injection and that it persisted for 3 or more hours. It ivill be noted that 
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all of the 24 patients reacted in the same manner toward morphine administra¬ 
tion. Trattner, whose discussion of the subject is included in the article, stated 
that he had performed morphine experiments on 9 patients and had obtained 3 
types of results. In 5 patients he had obscn-cd an increase in the amplitude of 
the peristaltic waves; the increase was fleeting in one but prolonged in the others. 
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He noted that in 2 other patients no effect was exhibited and this, he stated, 
was due to the fact that the ureters were the seat of inflammatory infiltration. 
In the 2 remaining subjects it was observed that morphine had a quieting effect 
on ureteral activity; no explanation was offered for this phenomenon. 

In analyzing Trattner’s observations it is quite apparent that one-half of the 
subjects either showed no effect or a decrease in ureteral activity. This does 
not correlate well with Ockerblad’s work in which 100 per cent of the patients 
demonstrated an increase in intraureteral tone and in amplitude of peristaltic 
contraction. Further analysis of both investigators’ e.xperimental methods 
indicates that apparently no effort was made to check on the changes in urine 
output that might have occurred during each experimental observation. Fail¬ 
ure to check on the urine excretion will result in fallacious observations and con¬ 
clusions since it has been demonstrated by numerous investigators, including 
the present VTiter, that the normal adequate stimulus for ureteral peristalsis 
is the production of urine by the kidneys. It is believed that the stimulation is 
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effected through stretching of the ureteral muscle by the urine. It has also 
been shown that as urine volume per unit time is increased, there is an increase 
in ureteral activity. Conversely if urine output decreases, there is a resultant 
decrease in ureteral motility. Thus it is entirely possible that the various ob¬ 
servations made on the effect of morphine on the intact human ureter, were 
nothing more than the reactions of the ureter to changing urine outputs rather 
than the reactions of the ureteral muscle per se to morphine. Haines-® made 
this observation in his discussion of Ockerblad’s work. 

Observations were conducted on 10 patients. Fluids were not forced on these 
patients since it was desired to simulate Ockerblad’s experimental procedure as 
much as possible. Five patients were given doses of 0.016 gm. of morphine 
subcutaneously and 5 were given doses of 0.010 gm. of morphine intravenously. 
Urine outputs were checked as usual by measuring 10 minute volumes obtained 
from the pelvis of the opposite kidney. Incidentally it has been demonstrated 
by Klisiecki et al.®^ that normally both kidneys put out approximately the same 
amount of urine over a short period of time; this has been verified by the writer. 

39 Klisiecki, A., Pickford, M., Rothschild, P. and Verney, E. B.; Proc. Roy. Soc. London, 
s.B. 112: 496, 1933. 
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Three types of ureteral response to morphine, irrespective of route of aii- 
ministration, uere obsei-ved. Tivo patients demonstrated no change in uieteral 
peristalsis, 3 patients exhibited an increase in ureteral activity and 5 patients 
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dcmonbtratcd u decrease in ureteral contructiiity. Figure 15 illustrates no 
essential change in peristalsis or intraureteral pressure following administration 
of morphine; it will bo observed tliat urine output lias remained approximately 
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constant. In figure 16 it can be seen that there is a gradual diminution in ure¬ 
teral peristalsis following the intravenous injection of 0.010 gm. of morphine 
sulfate. It will also be observed that urine output gradually diminished from 
42 cc/10 min/kidney to 5 cc/10 min and that the decrease in ureteral peristalsis 
coincided with the drop in urine output. An increase in ureteral contraction and 
intraureteral pressure can be observed in figure 17. This again coincided with 
an increase in urine output from 0 cc/10 min to 7 cc/10 min. 

On the basis of these observations it is postulated that (1) morphine, in the 
doses used, has no direct effect upon ureteral tone and peristalsis and (2). that 
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morphine can be used without atropine and without fear that it will produce 
increased spasm of the ureter in cases of renal or ureteral colic. 

EJJ'ect of papaverine and perparin on ureteral peristalsis. Macht®'^ and Gruber^® 
observed in their experiments that papaverine produces a slowing or total in¬ 
hibition of contractions and decreased tonus in the excised ureter. Macht and 
Geraghty^® introduced papaverine intraureterally and observed that it caused a 
dilatation of the ureteral orifice; they stated that it facilitated the passage of 
calculi. In experiments on the intact human ureter Trattner®® noted that papa¬ 
verine had a questionable effect on the ureter. 

Observations were carried out on 15 patients, 10 of w^hom were given intra¬ 
venous doses of 100-120 milligrams of papaverine hydrochloride (2 per cent 
solution) and 5 of whom were given intraureteral injections of 3-5 cc of a 2 per 
Macht, D. I. and Geraghty, J. T.: Bull. Johns Hopkins Hosp., 27:119, 1916. 
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cent solution of papaverine hydrochloride. iV'o effect on ureteral peristalsis or in- 
traureteral pressure was noted in. any of the experiments in which the urine volume 
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output was constant. Figure 18, .1 and B illustrales the effect of intravenous 
administration of 125 milligrams of papaverine hydrochloride. The effect of 











522 


JACK LAPIDES 


intraureteral injection of 3 cc of a 2 per cent solution of papaverine hydrochloride 
is illustrated in figure 18, C. 

Intravenous injection of 110 milligrams of perparin hydrochloride in 2 
patients elicited no changes in ureteral activity (fig. 18, D and E). 
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It is rather difficult to visualize the efficacy of intraureteral injections of drugs 
for the purpose of therapeusis in colic. It has been commonly observed that 
intraureteral injection of fluid will result in increased intraureteral pressure and 
peristalsis with a resultant rapid expulsion of the injected fluid. This expulsion 
will begin to take place as soon as the syringe is removed from the catheter and 
will have been all expelled within several minutes. In addition, if the kidney is 
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excreting -1-6 cc of uiinepei minute, one can readilj^ tee the rapidity witli which 
the injected solution would be evacuated Plugging the end of the catheter has 
been utilized in an attempt to keep the solution in the peh is and iiretei This 
procedure has been used m oiii experiments on intiaureteral injection of vanous 
substances but no differences were noted 

The effect of Demerol upon ureteral contractility Demerol, the ethyl ester of 
1-methyl- 4 phenylpipei idine- 4 carboxylic acid, is stated to be a powerful spasmo¬ 
lytic agent Chmenko and Berg'" obseived that the mtramiisculai injection of 
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75 milligrams of Demei ol produced a diminution in tonus of the ureter associated 
with a maiked dccie ise in amplitude of contractions m fourteen patients IIow- 
evei, Gruber, Hart iiid Giiiber" concluded from their experiments on dogs that 
Demerol shows no piomise of xalue as a spcsmoljtic agent on intact smooth 
muscle They also noted that the effects of the driiy on urine secretion are uncertain: 
if there is an action, it is that of decreased secretion 
Expeliniciital obsei\atioiis wcic conducted on 10 patients each of whom weic 
given 100 milligrams of Demerol intramuscularly It was noted iii all of the 

" Climcnko, D R md Bcra, il I Urol 49 255, 1943 

** Gruber, C M , Hart, It L and Gruber, C \I Jr , J Pharmacol and Exper Thcrap , 
73 319, 1941 
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experiments that Demerol pi’oduced a definite decrease in urine secretion. This 
decrease in secretion was accompanied by a diminution in ureteral activity in 
all of the subjects except one. This patient, after ureteral catheterization, 
developed colic which persisted throughout the experiment despite the injection 
of 100 mg. of Demerol intramuscularly. The record (fig. 19, A and B) of her 
ureteral activity demonstrated contractions which were not related to urine 
output and which showed no change after administration of Demerol. It is 
believed that her colic was due to these contractions. Several of these patients, 
while under the influence of Demerol, exhibited symptoms of pain to the rapid 
intraureteral injection of physiological saline. Figure 19, C and D illustrates 
the reactions of 2 of the patients to the rapid injection of saline intraureterally 
despite previous Demerol medication. 

*The typical response to Demerol is obseiwed in figure 20. It will be observed 
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that there is a gradual decrease in urine output accompanied by a decrease in 
amplitude of contractions and intraureteral pressure. 

On the basis of these observations it is postulated that Demerol does not have 
a spasmolsdic action on ureteral muscle. The decreased peristaltic activity 
observed after Demerol administration is due to the diminution in urine secre¬ 
tion effected by the drug. 

The effect of Amethone on ureteral peristalsis. Prince and Richardson'*^ have 
observed that Amethone, a benzofuranone derivative, relieved pain caused by 
spasm of the smooth muscle of the urinary tract. It has been found that Ame¬ 
thone inhibits the contractions of the isolated ureter of the dog. 

- Tracings of ureteral activity were obtained on 5 patients each of whom were 
given 100 milligi’ams of Amethone intramuscularly. No effects on peristalsis or 
intraureteral tone were noted. Amethone did not prevent the production of 
pain by intraureteral injections of physiological saline. Figure 21 demonstrates 
the typical response of the ureter to Amethone, 

The effect of Depropanex on ureteral peristalsis. It is believed by Carroll and 

«Prince, C. L. and Richardson, E. J., Jr.: J. Urol., 64: 75, 1945. 
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Zingale^* and Lazarus®’ that pancreatic tissue e\tract e\eits an aiitispasmcKlic 
effect upon the ureter They®’ ha\e found that the preparation im 11 ciuse a 
complete cessation of the ureteral \\a%e nithiii a minute and a half after its 
administration 

Experimental observations were conducted on 5 patients Each patient Mas 
given 6 cc of Depropanex mtramusculaily It Mill be noted that G cc is tMice 
the dose utilized by Carroll in his observations It m as found that Dept opanex 
did not have the slightest effect on uieteral acti\ ity in any of the subjects tested 
(fig 22, and B) 

The effect of calcium Icvulinate on uieteral activity Bauei, Salter and Aub” 
noted that the sIom intravenous admiiiistiation of 20 cc of a sterile solution of 
5 pel cent calcium chloride promptly leheves the seieie pain of colic caused bv 
ureteral stone Trattiier'® obsened that calcium gluconate decreased uioteial 
peristalsis in some cases and m some cases had no effect 
No dimmution in ureteral activity Mas observed aftei the intravenous mjee 
tion of 15-20 cc of a 10 per cent solution of calcium levuhnate in 5 patii iits 
The administration of calcium did not piev'ent the appeal ince of pain pioduccd 
by the intrauieteral injection of physiological saline In figure 22, C it can be 
obsei-ved that no change in peristalsis occuis aftei intravenous administration of 
calcium It will also be noted that the uieter responded normally to the intra- 
uretoral injection of saline 

The effect of inlraureleial injection of Aieitin upon tirclcral activity It has been 
observed by Waddell'® that the inti eduction of tribiometh mol (Aveitin) into 
the intact ureter Mill depress ureteral peiistalsis, tone and increase the patency 
of the uretei Jarman and Scott“ found that the intraureteial injection of 
Aveitin hastened the passage of uieteral calculi 
Five patients Meie used in this senes of experiments A noimal tracing of 
ureteral activity Mas first obtained Then 6-10 cc of a 2J pel cent solution of 
Avertin Mith Amylene Hydiate Mas sloMly injected into the uieter and the caudal 
end of the ureteial catheter plugged After 10 minutes the catheter Mas un¬ 
plugged and connected to the uieterometei, a tiacing Mas then obtained It 
Mas observed that Avertin had no effect upon uieteral peiistalsis or tone Fig¬ 
ure 22, D demonstrates the lack of relaxation or depiessioii of peristabis folIoM- 
ing mtraureteral injection of tiibromcthanol 

The effect of Lipo Lutin on ureteral activity Traut and McLane" observed 
that the ureters in m omen dilate during pregnancy' They believ e that the dilata¬ 
tion 13 dependent on some unexplained chemical basis Hundley, Diehl and 
Diggs'® administered progestonic substances to non-pregnant MOmen over a 
period of several months and noted that a decrease m ureteral peristalsis Mas 
produced 

“Bauor.W Salter, VV T and Aub, J C J AAI A , 96: 1210,1931. 

« Waddell, J A J Urol , 29 707 1933 
** Jarman D W and Scott, W W J Urol , 33* 111 1937 
Traut, r n and McLano, C M Surg , Gynec A Obst, 62* 05,1936 
** Hundley, J M Jr, Diehl, W K and Diggs, D S Vni J Obst, and Gynec ,44: S5S, 
1942 
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On the basis of the above findings it was decided to use enoi’mous doses of 
Lipo-Lutin (a corpus luteum extract containing 2 international units of pro¬ 
gesterone per cc.) in an attempt to depi-ess ureteral activity within 2 hours after 
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administration. Four patients were given 10-20 cc of Lipo-Lutin intramus¬ 
cularly- In order to facilitate absorption one-fourth of the total dose was 
iniected into 4 different areas. It was observed that ureteral activity was not 
depressed in any of the experiments. Figure 23 illustrates the effect of intramus¬ 
cular injection of 20 cc of Lipo-Lutin on ureteral peristalsis. 
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The effect of Pitressin on ureteral peristalsis. Pitressin is a posterior pituitary 
preparation which contains 10 units of pressor activity and less than one-half 
unit of oxytocic activity per cc.“’ This preparation exhibits a predominant 
vasopressor—anti-diuretic activity. Pitressin demonstrates several actions 
when it is administered to man. It will produce a marked constriction of 
the capillaries" increased intestinal peristalsis®" and an inhibition of water 
diuresis®’’®‘. It has been postulated that Pitressin produces increased 
tonicity and spasm of the ureter by direct action upon the smooth muscle cells. 
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To determine the effects of Pitressin upon ureteral activity observations nere 
made on 5 patients. Fluids uerc forced in 3 patients in order to insure water 
diuiesis during the experiments. These patients were each given an intramus¬ 
cular injection of 20 units of Pitressin. .\11 3 patients demonstrated a marked 
decrease in urine output accompanied by a decrease in ureteral activity. It 
will be observed in figure 2-1, .1 and B that urine volume is decreased from 27 
cc/10 min/kidney to 19 cc/10 min following administration of pitre.ssin. A 

Oliver, G. and Schafer, E. A.. J. Physiol., 18:277, IS95. 

Guthrie, J. S. and Bargen, J. A.: Surg., Gynec, 6i Obst., 63:713, 1930. 

Ross, J. B. and Stchic, U. L.: J- Pharmacol, and Exper. Therap., 38:451, 1930. 

“MacDonald, A. D.: Quart. J. Exper. Plivsiol , 23: 319, 1933. 

« Priestley. J. G.- J. Physiol., 66: 305. 1921. 

“ Theobald, G. W.: Clin. Sc., 1: 225, 1934. 
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marked decrease in. intraureteral pressure accompanied the diminution in urine 
output. 

Fluids were not forced in the remaining 2 patients in order to observe the 
effect of Pitressin in subjects who did not demonstrate a water diuresis. Both 
of these patients exhibited no change in urine output or ureteral peristalsis 
following injection of 20 units of Piti-essin (fig. 24, C and B). 
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The results in this series of experiments clearly illustrate the fact that Pitressin 
does not increase tonicity of the ureter. With water diuresis Pitressin will 
effect a decrease in urine output with a resultant diminution in ureteral contrac¬ 
tility. But, if water diuresis is absent, Pitressin will not affect urine output and 
there wll be no change in ureteral tone or peristalsis. 

The effect of Benadryl upon ureteral activity. Penadryl, beta-dimethyl-amino- 
ethyl-benzhydiyl ether hydrochloride, is a synthetic p eparation -with marked 
antihistamine properties. It is thought to act by competing with histamine 
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for a given site of action or receptive substance. Benadryl is 650 times as 
effective as papaverine in antagonizing histamine and 50 times as effective as 
papaverine in antagonizing acctjdcholine. 

In figure 25 A and B it can be observed that an intravenous injection of 50 mg 
of Benadryl had no effect on normal ureteral activity. 
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Tlie ejfcct of llypcrca'pnia and Anoxia on ureteral activity. It has been demon¬ 
strated^^ that an increase on Il-ion concentration caused a relaxation of the tonus 
of smooth muscle. If plain muscle is deprived of oxygen, tonus cannot be sus¬ 
tained. With the above two fact.s in mind it was decided to investigate the 
“ Evans, C. L.: Physiol. Rev., 6 : 358, 1926. 











530 


JACK LAPIDES 


effect of rebreathing a mixture of 20 per cent oxygen and 5 per cent CO 2 on ure¬ 
teral activity. Figure 25, C and D illustrates the effect of low O 2 —high CO 2 
upon ureteral tonus and peristalsis. The patient rebreathed the original mix¬ 
ture of oxygen and CO 2 for a period of 6 minutes at the end of which time the 
patient demonstrated marked hyperpnea and cyanosis. No demonstrable effect 
on ureteral activity was noted. 

It is believed that the lack of response of the ureter to the above procedure was 
due to the fact that the rebreathing was not conducted for a period sufficiently 
long enough to affect the cellular metabolism. It is well known that smooth 
muscle uses oxygen at a very slow rate.®® 

SUMMARY 

It has been attempted, in this experimental study, to correlate the many 
controversial observations made on the physiology of the ureter and, to evolve 
a simple, logical picture of the process of peristalsis in the normal intact human 
ureter. In vitro studies on excised isolated ureters rvill not be considered since 
it is believed that experimental conditions in these procedures are highly un- 
physiologieal and, in many instances, the findings are not applicable to the intact 
human structure. 

Many of the studies on the intact human ureter have been inadequately con¬ 
trolled and consequently the conclusions drami from these e.xperiments are open 
to criticism. There has been an almost universal failure on the part of investi¬ 
gators to check the volume of urine excretion during their experimental runs. 
It has been adequately demonstrated by numerous investigators, including the 
author, that changes in urine volume output will produce, within certain limits, 
an increase or decrease in ureteral activity. Thus it can be readily seen that 
one cannot judge the action of a drug on the ureter if the intensity of the normal 
stimulus for ureteral peristalsis is unknown. A good illustration of the point in 
question is the action of Pitressin. Pitressin will definitely decrease urine output 
if water diuresis is present. Thus, if an investigator were to record ureteral 
peristalsis in a well hydrated patient who had received Pitressin, he would note 
a decrease in ureteral activity. If urine excretion were not followed, he could 
readily postulate that Pitressin exerts a spasmolytic action upon the ureter. 
However, a check on urine volume output would soon demonstrate that the urine 
excretion was reduced. The next step in the procedure would involve adminis¬ 
tration of Pitressin to a patient not exhibiting a water diuresis. The investigator 
would then observe that urine output and ureteral activity were not affected. 
He would then correctly conclude that Pitressin had no direct effect upon the 
smooth muscle of the ureter. 

Studies on the effect of mechanical stimuli upon ureteral contractility have 
demonstrated that mechanical stretching of the ureteral muscle will initiate 
and vary peristaltic activity. In the normal individual intraureteral pressure 
or distension of the lumen is altered by the volume of urine excretion from the 
kidney, peripheral resistance or intravesical pressure and intra-abdominal pres¬ 
sure. It has been demonstrated that an increase of any one of the factors. 
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provided the other h\ o remain approximately constant, mil result in increased 
ureteral activity Thus, if mtra abdominal and intravesical pleasures are 
constant, an increase in urine excretion mil result in an increase m ureteral 
peristalsis, mthin limits The quahfj ing phrase “w ithin limits” has been used 
seveial tunes in discussing the relationship of peristalsis to urine excretion and 
it Mould be veil to clarify this plirase now Ureteral peristalsis does not bear 
a constant straight line relationship to urine output, i e , increasing urine volume 
excretions are not accompanied by proportionate increases in amplitude, and 
frequency of ureteral contractions It has been frequently observed that a 
large urine volume exci etion may be accompanied by a high intra-ui eteral pressure 
and no visible peristaltic w av es Increased ureteral activity may manifest 
itself in many foims namely (a) an increase m amplitude with no change in fre¬ 
quency of peiistaltic waves (b) an increase m frequency but no change in ampli¬ 
tude (c) an increase in frequency and amplitude (d) an increase in frequency 
with a decrease in amplitude (e) an increase m amplitude with a decrease in 
frequency and (f) a decrease in both amplitude and frequency of peristaltic 
contractions w ith an increase in mtra-urcteral pressure The mtra-ureteral 
pressuie or ureteral tone has been found to bear a more mathematical straight 
line relationship to urine output than peristaltic contractions It has also been 
observed that a change in mine output, when the excretion is small, will effect 
a much greater change m peristalsis than when the urine v olume output is gioat, 
e g , an inciease from 2 co/10 mm/kidney of urine excretion to 10 cc/10 rain mnj 
result in a marked increase in amplitude and frequency of in eteral peristalsis 
while an increase from 50 cc to 65 cc of urine/10 min/kidney may barely cause 
a perceptible change in peristalsis 

In the past many investigatois have lamented the fact that an adequate drag 
for blockade of the autonomic system was not available as curare was foi skeletal 
muscle Recently however, tetraethylammonium, a quaiternaij ammonium 
salt, has become available for research purposes It acts on both the sympa¬ 
thetic and parasjTnpathetio ganglia to pioduce a blockade to transmission of 
nerve impulses acioss these ganglia Utilizing this drug it has been found that 
uieteral peristalsis will continue despite chemical intemiption of the sjmpathetic 
and paiasympathetic nerve impulses This observation was substantiated bj 
experiments m which high spinal anesthesia and atiopine were utilized This 
confirmed the postulation that ureteral peristalsis will continue despite inter¬ 
ference with the nerve supply to the ureters Further studies were conducted 
vv ith curare in order to rule out the very remote po=sibiht> that somatic nerv es 
may play a part in ureteral peristalsis It w as found that curare did not affect 
ureteral peristalsis 

Having ascertained that the autonomic nerv ous sj stem (including an> ganglia 
present in or around the ureter) w as not c'-scntial for the maintenance of ureteral 
peristalsis, it was then necessarj' to determine whether stimulation of the 
sjonpathetic (adrenergic) or parnsjonpathctic (cholinergic) effector mechanism 
could influence ureteral peristalsis The nsc of epinephrine, Prosltgmine and 
carbaimnoykholinc effected no change tn ureteral peristalsis by action upon the 



532 


JACK LAPIDES 


smooth muscle of the ureter through the autonomic nervous system. Epinephrine 
affected ureteral activity indirectly by modifying its normal stimulus, namely 
urine secretion. Small doses of epinephrine either produced no change or an 
increase in urine output which was accompanied by no change or an increase in 
ureteral activity. Large doses of epinephrine always produced a decrease in 
urine excretion accompanied by a decrease in ureteral activity. Doryl, a powei- 
ful paras3Tnpathomimetic drug, did not change urine output or ureteral peri¬ 
stalsis. Prostigmine increased urine output in 50 per cent of the patients tested 
Avith the drug; the increased urine output AA^as accompanied by increased ureteral 
actmty. The remaining 50 per cent of the patients shoAved no change in urine 
output or ureteral peristalsis. 

Because of the fact that ureteral peristalsis and ureteral tone are not affected 
by blockade or by stimulation of the sympathetic and parasympathetic nervous 
systems, it is believed that the ureter is an autonomous organ. The peristaltic 
contractions of the meter do not originate from impulses sent from the central 
nervous system. The autonomic ganglia take no part in maintaining ureteral 
contractility. It is probable that the nerve supply of the ureter contains only 
vasomotor and sensoiy fibers. 

Correlating and integrating the material presented thus far in the discussion, 
it is apparent that nonnal ureteral peristalsis is a simple process. The normal 
intact human ureter is comparatively quiescent Avhen no urine is being excreted 
by the kidneys. As soon as urine floAvs into the calyces, peristaltic contractions 
are initiated^® which are transmitted doAvn through the ureter purely on a myo¬ 
genic basis. If the urine output is increased sufficiently, there Avill be an increase 
in ureteral peristalsis. A decrease in urine output Avill be accompanied by a 
decrease in ureteral contractility. In the normal individual intra-abdominal 
and intravesical pressure are approximately constant. It has been shoA\m^^- 
that the intravesical pressure remains constant Avith increasing volumes of urine 
until the detrusor actually contracts. Thus the only variable aaoU be urine out¬ 
put, and it is this factor AAdiich is the normal adequate stimulus for rhythmic 
contractions of the ureter. It is not the composition of the urine AAffiich stimu¬ 
lates peristalsis primarily, but the volume of urine by the mechanical process of 
stretching the ureteral muscle fibers. Ureteral peristalsis is entirely independent 
of the central nervous system. 

Parenteral administration of therapeutic doses of Amethone, Depropanex, 
calcium levulinate, Demerol, Lipo-Lutin, morphine, papaverine, Perparin, 
nitroglycerine, amyl nitrite, Benadryl, Trasentin, atropine and Pitressin demon¬ 
strated no direct effect upon ureteral tone and peristalsis. Ureteral activity 
Avas not varied by the intraureteral injection of either papaverine or Avertin. 
Any change in ureteral peristalsis occurring after the administration of one of 
the above mentioned drugs can be directly attributed to a change in urine output. 


soNarath, P. A.: J. Urol., 43: 145, 1940. 
s^Mosso, A. and Pellacani, P.: Arch. ital. de biol., 1: 97, 1882. 
58 Carroll, G. and Zineiale, F. G.: South. Med. J., 31: 233,1938. 
5» Lazarus, J. A.; J. Urol., 43: 102, 1940. 
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If the mine volume ib kept eonstmt, no change unll be obsened in uieteral tone 
01 peiistalsis Demeiol, Pitressin and large do&es of epinephiine will piodiite 
a decrease m urine e\cretion It uould be udl to emphasize the faei that morphine 
does not produce increased tonus or peristalsis of the urclci as has been postulated 
Observations made in this e\pei imental stiidj cleaily demonsti ate the absence of 
any diiect stimulating effect of morphine on uieteral actiiitj', this fact is sub¬ 
stantiated by a re ei aluatioii of Tiattnei’s data Since morpliine h is no effect 
upon the meter, it is appaieiit that it can be administeied alone in cases of renal 
or uieteial colic without feai of causing increased spism of the ureter 

Mo diug (in the therapeutic dose) used in this stiidj produced a deciease in 
tonus or peiistalsis of the noimal uietei -tppaiently mechanical stietching of 
the uieteral muscle be the use of inljing eatheteis is still the only satisfacton 
theiapeutio method of piodiiemg dilatation and decicased tonus of the iiietei 

It can be emphasized again that the uretci is a highly speci ihzed im oluntaiy 
oigan which is piobably autonomous 

CONCLUSIONS 

It IS postulated that tonus and ihytlunic contraction of the mt ict human 
uietei aie entiiely iiidopeiident of the ccntial neivoiis system mchidmg the 
autonomic nervous system and all its ganglia 

The normal adequate stimulus foi the initiation and maintenance of ui etei al 
peiistalsis IS a stietching of the smooth muscle fibers of the ureter by the mine 
eNCieted fiom the kidney 

Peustiltic activity of the uietei can be altered by changes in mine aolmne 
output, within celt im limits 

Rhytlimic contractions and tonus of the intact human uietei woie not dnectly 
affected by admmisti ation of tetiacthjlammomiim chloride, piocaiue high spin il 
anesthesia, Doiyl, epinephiine, piostigmme, atropine, Ti isentm, Amctlionc, 
DepiopancN, calcium levuhnate, nitioglyceiine, amjliiitiite, papaveriiio, per- 
paiin, Lipo Lutiii, Piticssin, Avcitin (iiitia uieteially), Beiiadijl, Demeiol and 
moi phiiie 

Demeiol, Pitiessin and large doses of cpmoplirine produced a decrease in 
mine secietion 

Piostigmme acted as a diuretic in one-half of the patients to whom the drug 
had been administered 

No diug depressed meteial peristalsis or decreased the tonus of the uretei 

Jloiphine does not piodiice increased peiistalsis and tonicity of the ureter 
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Dr. Harry R. Trattner (Cleveland, O.): I wish to express admiration for 
Dr. Lapides’ investigations covering some fundamental aspects of the vitally 
important subject before us. 

The author does not concur as to the value of ureteral studies in vitro due to 
grossly artificial conditions. Thus surprisingly and with intention he excludes 
the data of many observers that certain drugs have a direct influence on the 
ureter. My own experience in studies of excised and intact ureters has led me 
to believe that findings obtained in this comparative manner are more definite 
in evaluating many influences including that of drugs, for certain problems re¬ 
quire due consideration, or elimination of vital processes so that single factors 
can be more precisely controlled. As examples may be mentioned the individual 
or simultaneous activity of longitudinal and circular coats of the ureter in their 
relation to outflow control and tambour lever movements, pH factor, etc. 

The author infers that since peristalsis runs parallel to urinary output “within 
limits”, that when certain drugs were administered which influenced this output, 
such effects could not be attributed to any direct action on the ureter, but in¬ 
stead to effects on renal circulation, either locally or operating indirectly on the 
renal through the general circulation. The comprehension that the urine or 
rate of excretion principally or preferably determines the influence on ureteral 
movement, and is of great importance in pharmacological considerations appears 
factual and in agreement with most observers. For purpose of clarity I will not 
include drugs or conditions in which the factor of blood pressure is obvious or 
significant, for there could be little disagreement as to the chief factor involved. 

The intimate relationship between primary and secondary factors in cause and 
effect is often difficult of analysis not only because of physical or chemical action 
and interaction, the one being dependent on the other for continuation of the 
process, but also in view of possible shift of a secondary factor into the primary 
position. For example, such an interrelated mechanism is involved in glomerular 
filtration and tubular absorption. 

Though the functional activity of the kidney is dependent on its blood flow 
and glomerular pressure, it probably also depends on its muscular -excretory 
passages to a much greater extent than has been assumed. Some experimental 
data relating to this point have been supplied by Lucas. In addition, clinical 
observations indicate that reduction of the motor functional capacity of the 
ureter alters, interrupts or injures the process of renal excretion. A cardinal 
question confronts us in studies of the intact organ, namely: What is the logic 
in regarding the ureter entirely separate from its renal pelvis, infundibula and 
calyces? The fact that the renal circulation can be altered by change of intra- 
pelvic pressure (oncometer experiments) indicates in all probability that a me¬ 
chanical effect on this circulation can be exerted by various states of the muscula¬ 
ture of the upper urinary tract acting separately or together. My opinion is in 
harmony mth some of Lucas’ conclusions which I have combined for this purpose; 
i.e. “since ureteral peristalsis influences renal circulation and vice versa, there 
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appears to be an ureteral influence in the diuiesis caused by some drugs which 
increase muscular activity and tone of the ureter ” The case may be stated 
more exactly if the upper expanded portion of the ureter and its branches are 
included 

Insertion of a cathetei into the renal pelvis of the one kidney to ehmmate the 
influence of its ureter for the purpose of control of volume output, and applica¬ 
tion of such findmgs to the other side m which a catheter is placed in the low er 
part of the ureter does not take mto account changes which might be produced 
by muscular structures of the infundibula and calyces, possibility of independent 
activity of each kidney, nor the possibility of a difference in urinary pH on each 
side (as I have occasionally found) kluschat has presented histo anatomical 
evidence of the presence of a smooth muscle so arranged around the renal papilla 
as to suggest its action in the manner of squeezing or aspiration of the urine from 
the tubules in the pyramidal tips In urograms are frequently observed contrac¬ 
tile states of these upper smooth muscular structures which no doubt partake of 
the phenomena of systole, diastole and pause The upper urinary tract may be 
involved in the same muscular phase, or various phases may be limited to sec¬ 
tions of the tract (as I have previously pointed out) with consequent changes in 
rate of excretion and its volume output For these reasons, the method of 
recording volume output as outlined, is not without objection 

Since the kidney is essentially concerned in regulation of the acid-base equi¬ 
librium in functional studies of this organ and of urmary tract musculature, it is 
only logical that the factor of unnaiy pH be considered, both in relation to its 
influence on the essential and other ions and the possibility of its sensitizing the 
tissue to the action of particular drugs or chemicals under investigation A 
number of studies have been concerned with effects of pH on smooth muscle 
including the ureter (Roth, Andrus, Evans and Underhill, etc) In general 
these findings indicate that alkalies support increase in contractile phenomena 
and susceptibility to excitation, whereas acids decrease irritability, inhibit 
motor activity or exliibit a tendency in that direction An example of w hat lo 
thought to be the influence of the pH factor may be seen in the urograms of 
Diodrast excretion exhibited at this convention In numerous observations 
from our clmic it was found that the urmary tract including the ureters were 
far less sensitive to instrumentation when the mine was acid than when it was 
alkaline 

Our comparative mvestigations (ureteral tracings, urographic studies, climeal 
observations in ureteral colic) of calcium were theorized on the basis of its mode 
of action in accordance with the work of many able investigators in this field 
On the basis of Lapides’ observations, msuflaeient m number and w ithout data 
relative to the state of urinary pH, his finding that calcium is without any effect 
on the ureter can not be view ed as valid or conclusiv e They are but in partial 
agreement There are sound scientific reasons amplified by clinical observation 
that calcium is a valuable agent for relief of irritability of urmary tract muscula¬ 
ture, but its action is contingent upon its proper emplojment, i e, adequate 
ionization 

There are more x enables of importance than our colleague has indicated w Inch 
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no doubt account for not a few variations reported in physiological and phar¬ 
macological studies of the ureter. 

Simplification, by the assignment of a single though important cause does not 
always complete the picture-puzzle of complex problems such as are involved 
in studies of this apparently whimsical organ called the ureter. In my critical 
analysis I hope I have not denied the importance of Lapides’ work, and the im¬ 
port of his observations-; postulated conclusions and implications thereof should 
not be lightly regarded. Certain aspects of this investigation should, in my 
opinion, be carefully reviewed by others for either substantiation, modification or 
change, for then the weight of incontrovertible evidence will surely indicate the 
proper direction. 

Mr. Campbell Begg (Johannesburg, South Africa): It is a great privilege to 
address this meeting, after 20 years, when you gave me the honor of making me 
an honorary member. 

This subject is of vital importance. The physiology of the pelvis, kidney and 
ureter is a thing we must know, in order to interpret any pyelogram, and that 
we have to do every day. 

I fully agree with Dr. Lapides’ statement that peristalsis will carry on, on a 
mj^genetic basis without nerve fibres at all. We know that is true. Every 
smooth muscle in the body, if nature had to spend itself on sending impulses 
from the higher centers all the time to keep the body going, would not keep go¬ 
ing. The same is true with the intestine. 

I don’t think we should minimize the value of the parasympathetic and the 
sympathetic balance all the same. They do not carry on the routine peristalsis. 
That name, peristalsis, when you come to analyze it, is a very difficult concept, 
and probably includes a great number of movements, but it does put the ureter 
and the kidney and the bowel into a posture to work to the greatest advantage 
for the circumstances that exist at that moment in the body. 

That is a lesson that I find the greatest difficulty in driving home to students, 
that the cadaver which is lying, probably died on its back, and lying in the tank 
for a few months, the cadaver which he dissects does not show anything like the 
movable anatomy of the human body, which is adaptable to one hundred phases 
—for example, the athlete jumping over a high pole, the football player going 
down to make a tackle, or the diver, diving down in the water under several 
atmospheres pressure. In a person lying on his back, with his feet in the air 
or head in the air, the ureter and whole excretory apparatus of the kidney have 
a totally different problem to solve. 

When the patient has not had water for some time, we cannot consider that 
picture we see as at all typical of the many features of the ureteral pelvis, as I 
said in the paper published last December. 

This is often misunderstood, by thinking that the ureter, by taking one drop 
at the top and running it down and then another drop and running it down, and 
another drop and running it down, is going to be able to cope with every phase 
of the work it has to do. That is rather ludicrous. 

If that were true, then the appearance that we see on pyelograms would have 
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no meaning at all, because ue don’t see on the pjelogram a drop of urine half 
nay down, and then anothei diop of urine half way down We see the ureter 
divided into segments, with one part filled and another not filled, and a thin 
Intel vening space, and m the ne\t phase the intervening part may be filled 

Those who have been in fighting m desert countiies, oi who have been with 
troops in deseit countiies in hot weathei, know that urination is a veiy minor 
part of life It is usually toward the afternoon, when subjected to a tempera¬ 
ture of 130 and sweating all day, he may pass, if he remembeio it, an ounce or 
tw 0 of thin syrup The kidiiej s only have to cope w ith about 1 drop every 
20 mmutes, whereas, after an event such as last night perhaps, the kidney may 
have to secrete very v ast vmlumes all the time, and thciefoie, the kidney, in my 
view, and I am refeiring to the w oik of older w iiteis, is not a mere w ave mechan¬ 
ism of pushing a drop into the bladder by peristaltic w av e It does that some¬ 
times, but if it has to do a big job, it prepares itself for it, beciuse Mature has 
piepaied it by dividing the uieter into a senes of boost pumps, and each of these 
pumps can widen itself 

There are two veiy significant points in Di Lapides’ papei 

Fust, he says that it has been found that the lowei segment of the ureter is 
moie active than the upper segment, and everybody knows, who has thought of 
it, that it IS much haidor to see the opaque medium m the pyelogram of the low er 
segment than any other part Wliy? Because the lower segment, acting in¬ 
dependently, 13 emptying it You can not have a diffeieiice of rhjthm m a 
long tube If it starts at a certain rate, it has to go through at a certain rate, 
or dam up Tliat is one point 

The second is that with a great volume of water, a gicat volume of excretion, 
pressure iiicieases but peristalsis fails In othei words, jou are dealing with a 
wide tube which is emptying itself, not undcigomg peiistalsis 

That to my mind is the only possible way to iiiteipiet pjelograms If you 
think that the uietei consists of a scries of, shall we call them cjstoids, with a 
sphincter and a detnisoi, then half this talk which was lived on .ind whith I 
w as biought up on, of angles and kinks, dilatations and strictures as pathological, 
aie just in the discaid They aic physiological phases in oidei to overcome 
piesbiiie, to deal with the pcljaim, incieased volume, or foi othei purposes, and 
if they aie taken on as a determining jiathological cause, numeious operations 
foi angulation and othei things will be done, foi things which aie purely phy-lo- 
logical 

'Ihorefoie, I want, finally, just to emphasize the actual jnactieal impoitance 
of this matter, because if we cannot get a pioper conception of the intcrpieta- 
tion of pyelograms based on ictual and not traditional uieteiic physiology', we 
will be getting mto a maze and thinking of a dozen conditions as pathological 
when they are simply one of the numerous phases through which the ureter and 
pelv lb go m order to adapt theniselv cs to v iry mg conditions 



DECAPSULATION OF THE KIDNEY FOR ANURIA DUE TO 

SULFATHIAZOLE 

IRVING J. SHAPIRO 

Sulfonamides had been used clinically for only a short time when reports of 
urinary tract complications began to appear. Instances of hematuria, oliguria, 
and anuria were reported, and observers stressed the importance of close watch 
of the urine during treatment. The early reports were concerned almost entirely 
with the danger of ciystallization of the sulfonamides, the resulting oliguria and 
anuria being caused by the mechanical blocking of the pelves and ureters with 
masses of ciystals. The more recent literature differentiates sharply between 
the oliguria and anuria produced by mechanical obstruction and that produced 
by a direct nephrotoxic action of the drug on the kidney tubules, similar to that 
seen in mercury poisoning. It would seem likely that such a reaction could be 
one manifestation of an allergic sensitivity, either congenital or acquired, by 
previous administration of the drug. Such a differentiation is of extreme impor¬ 
tance because of the difference in therapy. Ureteral manipulation and pelvic 
lavage with solutions of alkali are usually effective in breaking up the masses of 
crystals and relieving anuria. Occasionally pyelostomy or nephrostomy may be 
necessary because of mechanical difficulties in breaking up the impacted crystal¬ 
line masses. However, in those cases in which crystals are absent from the urine 
and in which no urine is obtained by passing ureteral catheters up unobstructed 
ureters into empty pelves, we must assume primary tubular damage, and the 
prognosis in such cases is a much more serious one. Such cases are the subject 
of this report. 


CASE REPORTS 

A white man, 27 years of age, entered the hospital on July 8,1946, complaining 
of fever of 2 days’ duration. He had been sun bathing on July 4 and felt a little 
warm the next day. On the evening of July 6 he felt “groggy,” and his tempera¬ 
ture was found to be 103 degrees. A physician was called who prescribed 1 gm. 
of sulfathiazole and 2 gm. of soda bicarbonate every 4 hours. The patient later 
began to vomit and have loose stools. The next day he had a chill and his 
temperature rose to 104 degrees. That night the sulfathiazole was stopped after 
he had received a total of 6 gm., and penicillin was started. He continued to 
vomit and had severe epigastric pain. On July 8 he had another chill with 
accompanying elevation of temperature and was admitted to the hospital. 

The patient was a veteran of long seiwice in the South Pacific, during which 
period he had had 3 attacks of dengue and 1 attack of dysentery. The only 
other item of significance in his past history was recurring attacks of seasonal 
hay fever. Examination on entrance to the hospital revealed a temperature of 
105.4 degrees, pulse of 128, and respirations of 20. Blood pressure was 125/80. 
He was a well-developed, disoriented white male "with a somewhat reddened skin 
due to sunburn. The physical examination was essentially negative. He had 
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passed no urine since 2 a.m. of the morning of admission. An x-ray of the cliest 
proved negative. The blood count showed 4,990,000 red corpuscles, 9,500 white 
blood cells, and 15.8 gm. of hemoglobin. The differential count showed 91 per 
cent polymorphonuclear leucocytes, 8 per cent lymphocytes, and 1 monocyte. 
There was basophilic stippling of the red cells. No malarial parasites were seen. 

Intravenous administration of glucose and one-sbcth molar sodium lactate 
solutions was started immediately. He voided only 3 ounces of urine in 24 hours. 
The specific gravity was 1.023, reaction was acid, and albumin was present in 
large quantities. There was no sugar, but the reactions for acetone and diacetic 
were positive. Microscopically all fields were overloaded with granular casts. 
There were only an occasional white and red cell, and no sulfa crystals were seen. 
The blood chemistry showed values of 52 mg. per cent of urea, 6.5 rag. per cent 
of creatinine, and a CO 2 combining power of 61.3 volumes per cent. Total pro¬ 
teins totalled 5.1 gm. per cent, broken down into albumin 3.9 and globulin 1.2 
There was only a trace of sulfathiazole in the blood. 

Cystoscopy was performed at 6 p.m. of the second day of admission. There 
were 7 ounces of dark urine in the bladder. There was no evidence of crj'stal 
formation and the bladder and ureteral orifices uere normal in appearance. 
Catheters passed unobstructed to each kidney, but there was no urine drainage. 
Both catheters were irrigated with sterile bicarbonate of soda solution and the 
solution returned tinged with blood. The catheters were left in situ and irrigated 
every 2 hours during the night. The next morning there had been no urine 
drainage and the catheters were removed. At 4 p.m. catheterization was produc¬ 
tive of 3 ounces of very bloody urine. The patient was toxic and had developed 
a marked pallor. His temperature was 103.6 degrees and his blood pressure 
140/90. There was marked puffiness of the face, arms, and hands. The red cell 
count had dropped to 3,560,000, and the white count was down to 4,300. 

On July 11 catheterization was productive of 30 cc of what seemed to be prac¬ 
tically pure blood. The temperature was still elevated and the patient badly 
disoriented. Blood pressure was 160/90 and the urea nitrogen had risen to 74 
and the creatinine to 12. The condition of the patient was deteriorating rapidly 
and some positive action was necessary to avoid a fatal outcome. At 7 p.m. the 
patient was taken to the operating room and a spinal anesthetic administered. 
It was believed that this in itself might have a therapeutic value if there was an 
element of vascular spasm involved in the anuria. Bilateral renal decapsulation 
was then carried out as rapidly as possible. The findings at operation were re¬ 
markable in two respects. First was the enormous edema of all the tissues. 
Bloody fluid oozed in large quantities, especially from the subcutaneous and 
perirenal fat. Second was the markedly swollen, tense condition of the kidneys. 
They were a dark red cyanotic color, and with the first nick of the capsule by the 
scalpel there was marked bulging of the underlying renal tissue. The kidney 
tissue was extremely friable, and because of the necessity for haste and the 
danger of hemorrhage it was intidvisable to secure a specimen for biopsy. The 
patient was returned to bed in a condition not much changed from that existing 
prior to operation. Blood transfusion was considered and rejected because of 
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the possibility of an adverse reaction on the damaged kidneys. Catheterization 
done at the close of the operation showed no urine to be present in the bladder. 

The next morning the general condition of the patient seemed unchanged. 
He was catheterized and 100 cc of amber urine was found in the bladder. This 
showed a large amount • of albumin with numerous red and white cells. There 
were no casts. During the day the patient remained quite somnolent and the 
nurses noted some twitching of the extremities. At catheterization in the eve¬ 
ning 180 cc urine were recovered. 

The day following was a discouraging one because the total output of urine was 
only 120 cc, but on the next day, July 14, the output jumped to 960 cc and the 
patient began to show definite improvement in his general condition. From this 
point there was continued rapid improvement. The patient was unable to void, 
so an indwelling catheter was inserted. In spite of the large urine output and the 
subjective and objective improvement, the blood nitrogen continued to rise and 
did not begin to recede until 11 days after the operation. The reason for this 
phenomenon is a little obscure, but it was believed that because of the large 
amount of nitrogen waste products in the edematous tissues of the body, even 
with a good urine output, it took the kidneys many days to catch up with the 
work so long left undone. 

The patient was allowed up in a chair on the eleventh day, and made rapid 
progress thereafter. The wounds healed well, and the patient left the hospital 3 
weeks after the operation. XJrinatysis was negative, but the specific gravity 
remained rather low and a moderate secondaiy anemia was still present. 

Case 2. A white male of 55 years was admitted to the private service of Dr. 
Hariy C. Rolnick at Michael Reese Hospital on November 24, 1943. I wish to 
express my appreciation to Dr. Rolnick for permission to include the case. 

The patient gave a history of having developed a left parotitis 10 days before 
entrance. Sulfathiazole was prescribed and he took a total of about 20 gm. in 
5 days, when the swelling subsided and the drug was stopped. On November 21 
he had difficulty in urination, and on November 22 he passed only half an ounce of 
urine, and there was no urine from then to the time of admission on November 24. 

The blood pressure was 148/88. There was a loud blowing systolic murmur 
over the apex of the heart and marked tenderness over both kidneys. Catheteri¬ 
zation revealed an empty bladder. 

Cystoscopy was carried out on November 25. The bladder was empty. There 
was edema of both ureteral orifices. The left one was catheterized fairly readily, 
but the right could not be entered. On irrigation of the left catheter the return 
flow was tinged with blood but no urine was obtained. There were no sulfa 
crystals in the fluid. 

Laboratoiy examinations gave a blood count of 4,960,000 red cells, 17,800 
white cells, ivith a hemoglobin of 13.2 gm., or 79 per cent. The differential 
smear showed 77 per cent polymorphonuclears, 18 per cent lymphocytes, 4 per 
cent monocyte, and 1 eosinophile. The blood chemistiy values rvere: nonpro¬ 
tein nitrogen 58 mg., creatinine 14.4 and sulfathiazole of 4.0. Total proteins 
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Mere 6 6 per cent, dn ided into albumin 3 4 per cent and globulin 3 2 pei cent 
Uiine output continued at zero folloning cystoscopj, and 48 houis later opera¬ 
tion was decided on and caiiied out Under local anesthesia bilateral decapsu¬ 
lation and nephrostomy weie done Tlie findings at opeiation Mere similar to 
those in the previous case, m ith a gieat deal of edema of all the tissues and marked 
SM elhng of the kidneys Xeplirostomy shoM ed both pelves to bo empty, but tube 
diainage was instituted neveitheless A section of each kidney Mas taken for 
biopsy 

Theie m as an immediate lesponse to the operation and the ne\t day the patient 
voided 450 oc of mine in addition to a laige amount of urine drainage from both 
nephrostomy m ounds Unfortunately neither nephrostomy tube could be made 
to diain and mine drained from around the tubes into the dressings, so that an 
accurate record of the output could not be made But m itli a daily bladder out¬ 
put of fiom 20 to SO ounces plus the laige amount of drainage from the Mounds, 
there m as never any question as to the adequacy of the amount 

On Novcmbei 29, forty eight hours after opeiation, the patient had an att ick 
of acute pulmonary edema Theie Meie diffuse moist lales o\ ei both lung fields 
and the caidiao late lose to 150 It was believed that the edema had boon in¬ 
duced by the mtiavenous fluids, so these ueie stopped, the patient placed m an 
oxygen tent, and digitalis Mas given Under this logimen the patient impimcd 
rapidly 

Daily analyses shoMcd mine of low specific giaaity Mith largo quantities of 
albumin and many led and m hite cells On a number of examinations varieties of 
easts Mere found, but on only one examination Meio a fen scatteied sulfa crist ils 
seen As m the previous case, theie Mas an inciease in the nitrogen retention of 
the blood folloMing opeiation and the reestablishment of kidney function 'Ihe 
nonpiotein nitiogen leached its high point of 120 mg on the fourth postoporatix e 
day, and Mas still 86 on the tenth day Also mteiesting Mas the lapid doielop- 
ment of maikcd secondaiy memia Five daj s aftei operation the red count m as 
2,530,000 M itli a hemoglobin of 50 pel cent .4s in the pie\ lous case, blood tians- 
fiision Mas not done because of a possible unfavorable kidney leaction 

The patient became ambulatory on the fifteenth day, but the Mounds bioke 
doM 11 and he m as taken to the operating i oom on December 1 i and a second iry 
closure of both m ounds done The nephrostomy tubes had been remoi ed on the 
fourth day and mine drainage had ceased completely Mithiii a feu d-ijs there¬ 
after The patient Mas discharged on December 28 in good condition and Mitli 
both M ounds healed 

The pathologic rcpoit by Dr Otto Saphir is as folloMs- “In sections of the 
kidney stained Mitli liomatoxahn and eosin there is some vanation in the diameter 
of the tubular himma The majonty of the cortical tubules are laigoly filled by 
markedly suollen lining cells, many of nhich are lacuolatcd or frayed. The 
moie dilated tubules aie lined by compressed, cuboid.il epithelium Within 
these tubules are occasionally seen eosinophilic or neutrophilic casts and small 
basophilic concretions ” 
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DISCUSSION 

Murphyi and his coworkers have recently described fully the pathologic 
changes that may occur in the Icidney due to sulfonamide compounds. They 
divide mechanical obstruction into extranephric, in which concretions occur in 
the pelves and ureters, and intranephric, in which concretions occur in the kidney 
substance. The second large classification is that of toxic intrarenal lesions 
mthout obstruction. These are further subdivided into simple tubular de¬ 
generation, necrotic tubular degeneration, and glomerular changes. They also 
describe various combination changes that may occur similar to the changes 
observed in the second of our cases. The simple tubular degeneration is similar 
to that seen in mercury poisoning. The necrotic tubular degeneration is seen in 
combination with severe inflammatory changes similar to that seen in marked 
idiosyncrasy to drugs. The glomerular changes were seldom seen and they raise 
the question of a Bright’s disease arising as a sequel in the cases that recover. 
It is interesting to note that 13 of their 14 patients went on to fatal termination 
and that the 1 patient who recovered underwent bilateral decapsulation. 

Peters,' in a recent article, emphasizes the part that increased intrarenal pres¬ 
sure may play in the production of anuria. He advises the restriction of fluids 
in cases of this type, and with this point we are in complete agreement. In both 
of our cases the water-logged condition of all the tissues was one of the striking 
things noted at operation. It is logical to assume that in administering large 
amounts of fluids intravenously in anuria, we are adding to the vicious circle that 
already exists. The fluid, instead of being excreted by the kidneys, is deposited 
in all the tissues of the body, and the amount retained by the interstitial tissue 
of the kidneys serves further to augment the intrarenal pressure, compressing the 
blood supply and tubules to such an extent that the process can only be reversed 
by the relief of this increased tension through decapsulation. The intake of 
fluid should therefore be restricted to the amount that can be excreted by the 
body as perspiration, through the bowel, and by evaporation through the lungs. 
Pulmonary edema and cardiac decompensation may occur if this amount is 
largely exceeded. 

One must not temporize in the treatment of anuria due to the toxic action of the 
sulfonamides. Cystoscopy and ureteral catheterization should be carried out 
at once to determine whether crystals are the causative factor. Even if these 
are absent, pelvic lavage with a solution of bicarbonate of soda solution should be 
carried out. If this is not productive of a cessation of the anuria, bilateral renal 
decapsulation should be carried out Avithout further delay. Decapsulation car¬ 
ries with it practically no primary mortality, and can be rapidly performed 
under local or regional anesthesia with comparative safety even in a very toxic 
individual. Delay can only lessen the opportunity of the kidneys to return to 
normal function. 

1 Murphy, F. D., Kuzma, J. F., Polley, T. Z. and Gull, J.: Clinico-pathologic studies of 
renal damage due to sulfonamide compounds, .^n. Int. Med., 73:433,1944. 

-Peters, J. T.: Oliguria and anuria due to increased intrarenal pressure. Ann. int. 
Med., 23: 221-236, 1945. 
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CONCLUSIONS 

Two cases are reported in which anuria occurred following the administration 
of sulfathiazole, and in which the probable mechanism was the toxic action of the 
drug on the kidney tubules. Bilateral decapsulation was carried out on both 
cases with prompt cessation of the anuria and ultimate complete recovery of 
both patients. 

Early decapsulation in similar cases is urged, because of the danger that irre¬ 
versible kidney changes may occur if the anuria persists too long. 

185 N. Wabash .dec., Chicago, III. 



MASSIVE SPONTANEOUS HEMORRHAGE INTO AND AROUND 
PARENCHYMAL LESIONS OP THE KIDNEY^ 

LEON HERMAN 

Evidence of recent or remote hemorrhages of small degree is conomonly found 
at operation in and around various lesions of the kidney. But massive spon¬ 
taneous bleeding is a rather rare event which may inaugurate, add to, or abruptly 
change the clinical picture. In the cases to be reported herewith, the initial 
symptoms were directly attributable to the bleeding, which in one instance 
caused severe pain and the sudden development of a large mass in the loin as the 
result of massive spontaneous hemonhage into and around a large renal lipoma, 
while in the other, anuria occurred as the result of displacement and compression 
of the ureter, incident to intracystic hemorrhage in a case of congenital single 
kidney with multiple cysts. 

Fatty tissue, while not a normal component of the renal parenchyma, may oc¬ 
cur here as a true neoplasm, or in the form of replacement lipomatosis. These 
lesions differ widely in pathogenesis, but resemble each other somewhat in both 
gross and microscopic features. Lipoma is a rare lesion, usually occurring in an 
otherwise normal kidney, while the fat in replacement lipomatosis takes the 
place of diseased tissue. In a series of 46 clinical cases of the latter, collected 
by Kutzmann in 1936, the fat was large in amount and served to replace chroni¬ 
cally infected parenchyma, associated in 79 per cent of the cases, by renal stones. 
The only exception to this rule was reported by Young who found extensive 
lipomatosis in a kidney free from both infection and stones. No reasonable ex¬ 
planation has been offered for the occurrence of this condition, but whatever its 
pathogenesis, the diseased parenchyma is replaced by hilar fat until merely a 
thin peripheral layer of uninvolved kidney tissue remains. The most extensive 
example encountered by us is shown in figure 1. 

In 1938, Roth and Davidson stated that replacement lipomatosis is not as 
rare as one might expect from the number of reported cases, an opinion based on 
the demonstration of deposits of fat in 37 kidney specimens in the pathological 
museum of Ohio State University. But in many of these cases the deposits of 
fat were insignificant and occurred in association with various types of chronic 
nephritis. 

The occurrence of intrarenal lipoma may be ascribed to embryonic cell rests 
arising perhaps as suggested by Roth and Davidson from mesodermic tissue, 
carried into the renal blastema by tubular elements derived from the ureteral 
buds. These are true neoplasms, and occur in the majority of cases as small 
round nodules of fatty tissue situated beneath and attached to the renal capsule. 
These small tumor have no clinical significance and the kidney tissue adjacent 
to them suffers only from compression. Intrarenal lipoma of clinical signifi¬ 
cance, of which approximately 16 are on record, are usually large and often so 

1 Read at annual meeting, American Association of Genito-Urinary Surgeons, Absecon, 
N. J., June 6, 1947. 
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situated as to render deteimmation of their point of oiigin difficult, or impossible. 
To the 12 cases reported up to 1941, Robertson and Hand added 2 cases, and 
since then, Latienda has described a case and added 1 leported by Bcngolea in 
1922, and apparently overlooked by Robertson and Hand. In some of the 
reported cases, the condition lesembles leplacement lipomatosis. With few 
exceptions intraienal lipomata give rise to lenal pam and in about one half of 
the cases a palpable mass is to be found in the loin. Hematuria occurs in about 



Fig 1. 
calculus, 
calyces. 








Extensive repl.iccnicnt lipomatosis luoidonl to chrome pyelonephritis with rcna 
Note thill remnants of parcnchjin.i surrouniiing fat, which has compressed 


20 per cent of the cases. In the case to be icported herewith, and m 3 of the 
collected senes, sevete lenal pain could be ascribed to concealed hemorrhage 
In one of Robertson and Hand’s cases there was extensive hemorrhage about the 
lenal capsule and clotted blood was found between the tumor and the kidney 
substance. Ilinz found pciirenal hemorrhage of modeiate degree, while in a 
case clinically similar to our own, Xicholson and Gillespie encountered a largo 
mass which had formed as a result of massive hemorrhage in the region of the 
kidney, a laige hematoma in the upper polo of the kidney and extensive sub- 
capsular and intrapelvic hemonhage. The lipoma in this case, which occupied 
the upper pole of the kidney, was small, measuring only 2.G by 3.5 by 2.5 cm. 
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In. an asymptomatic case reported by Robertson and Hand, certain parts of 
tbe tumor resembled hemangioma of the cavernous type, and many writers 
remark the richness of the tumoral blood supply. Intrarenal lipomata are usu¬ 
ally single and large. Tumors weighing more than 2000 gm. have been reported 
by Grawitz and Bartsch. In 3 instances multiple tumors were found, while in a 
case reported by Warthin, the lipoma invaded and filled the dilated renal pelvis 
and extended down the ureter for a distance of 6 inches, resembling in this par¬ 
ticular a case of mixed tumor of the adult kidney, previously described by the 
writer. The preoperative diagnosis of intrarenal lipoma has not been made. 
In 2 instances in which the tumors occupied the periphery of the kidney, uro- 
graphic studies were negative, but in all other cases in which visualization was 
attempted, there were pelvic deformities more or less characteristic of neoplasm 
or cyst. 


CASE REPORTS 

Case 1. Large intrarenal lipoma with massive spontaneous intra- and peri- 
tumoral hemorrhage. A. W., a white male aged 54, was admitted to the Pennsyl¬ 
vania Hospital February 3,1947, complaining of severe pain in the left renal area. 
This patient, a rugged individual of Norwegian extraction, having retired the 
night before in his usual state of good health, was awakened by severe pain in the 
left loin referred to the groin. There was no hematuria. The family physician 
administered morphine and sent the patient to the hospital with the diagnosis of 
renal stone. 

The patient was pale and complained of weakness and had the appearance of 
one who had recently lost considerable blood. This was supported by the fact 
that the blood studies showed only 9 gm. of hemoglobin, 3,300,000 red blood cells 
and 8,000 white blood cells. The urine and kidney function were normal. 
A large tender mass filled the loin space and e.xtended to the midabdominal fine 
and midway between the umbilicus and inguinal canal. The overlying muscles 
were rigid. The umbilicus and surrounding tissues for a distance of one half 
inch or more were infiltrated with dark blood, a sign of perirenal hemorrhage not 
observed before by us. The genital tract Avas normal. The physical and x-ray 
examinations of the chest showed no abnormalities. Intravenous urograms were 
interpreted as follows: “Preliminary films shoAV no evidence of urinary calculi. 
The left side of the abdomen is largely filled with a soft tissue mass, obscuring 
the kidney shadow. The right kidney is fairly well visualized. In the intra¬ 
venous study, there is fair visualization of both pelves without gross deformity 
on the right. There is a gross filling defect with obliteration of the lower calyces 
and deformity of the lower margin of the left renal pelvis. The appearance 
suggests a neoplasm or cyst of the lower pole of the left kidney. The ureter is 
considerably displaced toward the midline at the level of the second and fourth 
lumbar vertebrae.” 

On April 5, 1947 the leukocyte count had increased to 12,500 and there was a 
slight rise in temperature. The tentative diagnosis Avas concealed hemorrhage 
occurring in association with a neoplasm or cyst of the left kidney, the presence 
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of pelvic deformity favormg this diagnosis rather than that of spontaneous or so 
called essential perirenal hemorrhage 

Operation (February 6, 1947) Spmal anesthesia was used A transfusion of 
whole blood was given durmg the operation. Incision disclosed ividespread hem¬ 
orrhagic infiltration of the tissues and a large black mass filling the lorn and ex- 
tendmg far downward and inward There had obviously been a massive perirenal 
hemorrhage and some of the blood had extravasated through Gerota’s fascia and 
mto the surrounding tissues After incismg the fascia, a large mass of clots was 
evacuated from the region of the upper pole of the kidney, the latter w as freed 
and clamps placed on the pedicle and the latter cut With the removal of more 
clots, possibly a quart or more in all, a blood infiltrated yellow neoplasm was 
exposed, apparently springing from the lower pole of the left kidney The tu¬ 
mor, together with the kidney was removed in the behef that we were dealing 
with a hypernephroma which had ruptured spontaneously due to intratumoral 
bleedmg Recovery was without incident and the patient was discharged 
February 17,1947 

Pathological report (Dr Crane) “The specunen consists of a kidney, pre¬ 
viously opened and partially stnpped of its capsule, and attached fatty tissue 
weighing 340 gm and measuring about 15 by 15 by 5 cm (fig 2) The kidney 
shows a smooth, brown surface on which are several unilocular, cleai cysts up to 
0 7 cm in diameter The cut surface shows a red brow n corte.x 0 5 cm. wide and 
normally prominent and striated pyramids However, at the lower pole the 
kidney tissue is flattened and blends with an irregular fatty, yellow mass that 
has been previously cut and fragmented The capsule of the kidney appears 
to extend over this fatty tissue and the renal parenchyma is narrow ed and dis¬ 
torted with fragments of yellow fat attached to a concave margin of renal tissue 
This fatty mass extends around the renal pelvis and does not appear to be en¬ 
capsulated save for the region of the renal capsule Cut surface of this tissue 
13 whitish-yellow and slightly firmer than normal fatty tissue 0\ er the fat there 
IS an irregular coating of red purple blood clot In the fatty tissue in the region 
of the flattened cortex are 3 round, red nodules 0 2 cm in diameter resembling 
thrombosed vessels The calyces and renal pelvis are slightly dilated, but not 
otherwise abnormal There is no communication of these structures with the 
fatty mass The major branches of the renal artery and vein are normal 

“Sections of the main portion of the kidney show nonnal nephrons and blood 
vessels At the flattened, lower pole the capsule and compressed nephrons and 
partially sclerosed glomeruli are flattened over a tissue composed of large clear, 
adult fat cells (fig 3, A). At other points the fat cells extend out to a fibrous 
capsule, but near here fragments of tubules may be seen in the fat (figs 3, B 
and 4) Closer to the preserx ed kidney the fat extends directly along the renal 
border There is no structural wall which would suggest a cyst at any portion 
Throughout the fat there arc large strands composed of fibroblasts and collagen, 
but no mitsoses or tumor giant cells are noted There are scattered dilated, 
smaller arteries containing thrombi of fibrin and necrotic red and white cells 

“This lesion, as I reconstruct it, is an intrarenal lipoma growing possibly from 
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the peripelvic fat originally, but finally impinging upon and compressing and 
distoi’ting the I'enal parenchyma of the lower pole. Thei’e are no structures pre¬ 
sent resembling a clear, cell carcinoma (hypernephroma) or other tumor of the 
renal components proper. Diagnosis: Lipoma of kidney.” 

Renal cysts containing blood are commonly found at operation but the clinica 



Fro. 2. Section surface of kidney with intrarenal lipoma. Upper two-thirds of kidney 
are intact, lower third destroyed by blood infiltrated neoplasm. 

picture is rarely inaugurated as the direct result of the bleeding as occurred in 
the following case. 

Case Anuria due to tireteral compression incident to iniracystic hemorrhage 
in a case of congenital single kidney with muUiple cysts. Mrs. A. B. H., a \vhite 
woman aged 64, entered the Bryn Mawr Hospital April 16,1940 with, right costo¬ 
vertebral pain and gross hematuria of 8 days duration. The patient, an obese, 
hypertensive individual, gave the history of having accidentally swallow^ed a 
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radium capsule in 1929 which was being used in the treatment of a nasal lesion. 
The capsule was removed 30 hours later from the distal end of the ileum. The 
episode was followed by serious illness with hematuria, jaundice, and delirium 
as prominent symptoms. She recovered after a prolonged convalescence and 
was in fair health until the present attack. 

Physical e.vamination yielded nothing of great importance. There was mild 
anemia. The urine contained blood but no pus and the cultures were sterile. 



Fig. 3. .1, Section of tumor, showing it to bo composed of large adult fat cells. B 
Section tlirough capsule of tumor. Glomerular and tubular elements arc shown between 
capsule and fat. 

Kidney function was slightly decieascd. Cystoscopic e.xamination on the day of 
admission showed grossly clear urine. The left half of the trigone was im- 
developed, and there weie small ccchymoscs surrounding the right ureteral ori¬ 
fice. The ureter was unobstructed, and catheterization yielded clear, followed 
by blood tinged urine. Phenolsulphonphthalein was eliminated from the right 
kidney in 3 minutes, with a total output of CO per cent in 2 hours. Ko dye was 
lecovered from the bladder. It wa.s assumed that the bleeding came from the 
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right (congenital single) kidney. X-ray examination showed no shadows sug 
gestive of stones. The outline of the right kidney seemed to be much enlarged. 
The left kidney could not be visualized. Secretory urograms showed faint con¬ 
centration of the dye after 15 minutes. The right renal pelvis was normal in 
shape and size. The calyces were indistinctly shown. There was no evidence 
of a functioning kidne}'' on the left side. A retrograde pyelogram was not done 
and the patient was discharged, with the condition undiagnosed. 



Fig. 4. A, Area of tumor, showing small group of atrophic tubules. B, Section of tumor 
at junction with kidney cortex, which is flattened. There is increase in fibrous tissue and 
tubules are atrophied. 

The patient was re-admitted December 18, 1941. She had had no further 
symptoms referable to the urinary tract until 2 weeks previously when she 
noticed dimness of vision and inability to concentrate her thoughts. Suddenly 
at 11 p.m., approximately 36 hours before admission, she experienced an attack 
of severe pain in the right costovertebral angle. By the next morning shewas 
semi-stuporous, anuric and obviously very ill. The family physician who shared 
our belief that there was a neoplasm involving the single kidney reported the 
circumstances to us, and the patient who was now comatose was immediately 
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brought to the hospital and taken to the cystoscopic room. A No. 5 catheter 
met no obstruction in the right ureter and more than 60 cc concentrated blood 
tinged purulent urme was aspirated from the pelvis. The catheter was left 
indwelling and during the following 36 hours, drained 500 cc urine, when it was 
accidentally removed. The catheter was replaced 6 hours later. No urine was 
secreted in the interval. Again there was pelvic retention without demonstrable 
ureteral obstruction. Large quantities of glucose solution and plasma \rere given 
and in the following 12 days the catheter drained well witli a daily output aver¬ 
aging about 1500 cc. Strangely enough the highest urea nitrogen blood content 
was 49 mg. per cent. There was moderate anemia and marked hypertension. 


lA - - -g 



Fiq. 5. A, Forward and inward displacement of urcicral catheter by renal cyst, i?, 
Hydronephrosis with anuria due to urclcral occlusion by large renal cyst. 

The eye ground e.xamination disclosed advanced toiic amblyopia; it was not un¬ 
til several weeks after operation that normal vision returned. Improvement 
was unusually rapid and 3 days after admission the kidney secreted a total of 
17.5 per cent phenolsulphonphthalein in a 15 minute period. Plain x-ray studies 
showed no evidence of urinary calculi. Stereoscopic views with the catheter in 
position showed marked forward and moderate inward displacement of the latter 
which after passing far forward, dipped backward to enter the kidney pelvis 
(fig. 5, A). This was confirmed by retrograde pyclograms which also showed 
that the kidney was displaced downward and outward and rotated so tliat the 
ureteropelvic junction was directed forward and inward (fig. 5, B). The pelvis 
and calyces ivero uniformlj' dilated but without other deformity. However 
it seemed obvious that we were dealing with a retroperitoneal mass which had 
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arisen either from the kidney or from tissues adjacent to this organ and it seemed 
reasonable to attribute the anuria to pressure on the ui’eter from without. We 
did not suspect the occurrence of intracystic hemorrhage. 

Operation (December 29, 1941): The lower half of the kidney was exposed 
through a loin incision. On the exposed portion of the rotated kidney a cyst, 
3 cm. in diameter, and 3 smaller ones in size were found and incised. A very 
large black mass with the ureter crossing it, covered the lower pole of the kidney 
and extended far forward. This was found to be a blood filled cyst originating 
from the mesial side of the lower pole of the kidney. The cyst was incised and 
several ounces of heavy clots evacuated, whereupon the ureter filled promptly 
and the pelvis emptied itself. A large cigarette drain was placed in the cyst and 
the wound closed. We removed only a small portion of the clots fearing activa¬ 
tion of the bleeding, nor did we consider excision of the cyst justifiable under 
the existing circumstances. 

Recovery was slow but fairly uneventful. The patient was discharged from 
the hospital January 26, 1942, and has had no further trouble referable to the 
urinaiy tract. The case is in our experience unique and I have failed to find a 
similar one among the cases reported under the title “Acute Hemorrhagic Cysts 
of the Kidney,” by Hunger and others. 

Medical Arts Bldg., Philadelphia, Pa. 
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MALIGNAKT .VDENOMA OF THE KIDNEY’ 

ROBIN PEAESE 

From tho Department of Urology, Toronto General Hospital, Toronlo, Ontario, Canada 

The following histoiy is of a noraan with a large adenoma of the Ividiiey 

The patient, aged 58 yeais, was admitted to the hospital on January 21,19E 
complaining of gradualij' increasmg wealuiess of 5 yeais duration Dining tin 
period she had lost 35 pounds For tlie p.ist 3 years she also had attacks c 
dyspnea accompanied by a poundmg feeling in the heart, sudden in onset, subsi 
dence gradual, and a sore led tongue 

Following one of the lecent attacl^s of dyspnea the patient noticed a peculia 
feelmg in the left upper abdominal quadrant, and on e\atmiiation liei pliy&icia 
felt a mass, which he took to be a large kithiey and leferred hei foi investigation 
Patient had no uiinaiy symptoms 

Examuiation disclosed an afebrile, pale, thin woman with daik circles aioiini 
the eyes, striae at the corneis of the mouth and a blight led tongue with ai 
megnlai suiface, hcait shghtly enlarged, blood pressuie UO/80 and i pulmonai 
systolic murmur piesent 

A slightly tendei movable mass could be felt in the left, uppei abdomiiu 
quadiant, suggostmg a moiloiately enlaiged lowei pole of the kidney 

The uiine was negative, IVassemiinn ncgvtuc, noiipiotem nitiogen 29 
hemoglobin 90 pel cent, led blood cells 4 3, white blood cells 7 5, coloi mde 
1 05 Blood smeais showed slight geneialized mnciocytosis, platelets plentiful 

Cystoscopy showed a noimal blidder Retiogiade pyelograms showed i 
normal right kidney (fig 1) On the left side the lowei calyces woic flatteiiec 
and cm ved to the shape of an niveited saucer by pressuie from a 1 uge spherica 
mass in the lowei pole of the kidney (fig 1) 

A tentative diagnosis of paicnchj mal carcinom i w is made and the patient pro 
pared foi tuuispentoneal nepliicttoniy In the interim the soio tongue and ora 
stiiae disappeaied following mtiarausculai injectioiib of vitaniui B coinplo\ 

Opeiation xViiesthetic, spinal niipeicimc Thu abdomen was opened byai 
incision through the mesial third of the Icfticctiis muscle, extending fiom just 
above the costal caitilage down to the level of the umbilicus The descending 
colon was lotractcd to the light and the posteiioi peritoiieura opened along tin 
white hue The mitenoi lajci of the pciircnal fascia w.is torn through and the 
tissues retracted to the niidlme This exposed a huge tiimoi in the lower pole 
of the kidney The uretei, which was very sm ill, was divided A huge aitoiy 
entei ed the uppei pole of the kidney The renal vcui w us v ery large and beneath 
It could be felt a small aitcry Vftcr dealing with the blood supply, the kidney 
W. 1 S removed, the posterior peritoneum lepaiied and the abdomen closed, peri¬ 
toneum, muscle iiid fascia muted by a scries of figiiie of eight wire sutures and 
the skin by continuous dci m il 

jEcail at annual meeting, American Association ot Genito Urinary burgeons, tbsecon 
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The patient made an uneventful recovery and went home on the fifth post¬ 
operative day. 

Pathological report (W. L. Robinson): The kidney measured 14 by 12 by 8 
cm. (fig. 2). The external surface was pale brown in color, and there was a 



Fig. 1. Urogram 



Fig. 2. Hemisection of kidney 

marked enlargement of the lower pole so that the lower four-fifths of the kidney 
was spherical in shape. This sphere measured 12 cm. in diameter. On opening 
the kidney a large encapsulated mass was seen, measuring 10 by 7 cm. The 
mass was situated mainly in the lower and central portions of the kidney. There 
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i’la 3. 



.1, Benign portion of txunor, low power. B, Benign p( 
power. C\ Malignant portion of tumor 


portion of tumor, high 
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was a small piece of normal kidney at the lower pole and a somewhat larger piece 
of normal tissue at the upper pole. 

The tumor itself had a central, very fom, gray-white area, which spread in a 
dendroid manner into the surrounding tumor tissue. This surrounding tumor 
tissue was brownish red in color, in many places resembling normal kidney 
tissue. Except for a few submucous hemorrhages, the pelvis was normal. The 
ureter was extremely narrow. 

The tumor presented the histological features of a solid type of adenoma. It 
had a definite fibrous tissue, capsule. The component cells, for the most part, 
were uniform in size and shape, and possessed a moderate amount of pink-staining 
cytoplasm with compact, dark-staining nuclei. In some areas the cells had a 
tendency to form acini but, for the most part, they were growing in solid cords 
separated by a delicate coimective tissue framework. In the center of the tumor 
were degenerative changes comparable to those frequently seen in thyroid 
adenomata, such as atrophy of the epithelial elements and replacement by a veiy 
loose-textured connective tissue stroma with, here and there, .small areas of 
hemorrhage. 

The tumor showed certain malignant characteristics, in local invasion of its 
own capsule, and areas where the cells were quite atypical in character, as indi¬ 
cated by variation in their size, shape and nuclear staining qualities. See figure 3, 



EXTENSIVE jMETASTASIZING HYPERNEPHR0J\L4 ASSOCIATED 
WITH MASSIVE BILATERAL ADENOMA OF THE ADRENAL' 

JOHN A TAYLOR 

The subjects of bilateial adrenal adenoma and hypernephroma per se hare 
been n el! discussed and little of inteiest can be added The association of the 
three lesions in a single case, nith a diagnostic problem, together uith added 
data in connection n ith the Gian itz theory of adrenal rests is n oithy of considci- 
ation 

Howze, in a lepoit of a case of bilateial adrenal adenoma nith a ie\ ie\\ of the 
literature in 1912, found OG eases In all of these cases but one, the tumors 
Mere found at autopsj The same was true m this case, it being one of the 
asymptomatic cases desciibed by C ihill in lus presentation of adienal tumois 

The most mteiestmg phase of this case nas the ciiciunsciibcd tumor contiguous 
Mith the right adienal adenoma This tumoi m is soft and reddish gray m color, 
and fiiable, m contiast to the jeUon, Cim, coitical tumoi Microscopically, it 
Mas composed of laige cleai cells nhicli could ha\ e aiisen from renal paienchjma 
01 an adienal rest It is typical of hypcinephroma Whitoiei its oiigin, mo 
aie deahng heie Mitli a so called hypeinephioma groniiig side by side Mitli mas¬ 
sive adienal hyperplasia 

CASL REPOnT 

A 54 yeai old male Mas admitted to the Hospital foi Special Surgery on Sep- 
tembei 13, 1943 He had no complaints until he fell Mliile uoikiiig 10 neeL. 
befoie This iiijuiy proved to be irielei ant Pain del eloped in the left buttock, 
radiating doMn the leg Ho had been tieatcd m anotliei hospital foi scutica 
Mith diatheimy, massige and rest, Mithout benefit, and Mas transferred because 
of iiicieasing pain and disability 

There m as marked limitation of the motion in the left hip Theio m as a lump 
ovoi the sixth iib The pain Mas rebeled somcMliat by ti ictioii Blood count 
shoMcd 4,000,000 red blood cells Mith SO per cent hemoglobin, 9,300 leucocytes 
with 70 per cent polymorphonuclears The Klme test m as negative 

The blood sedimentation late Mas 90 mm in 1 hour 

Blood studies (E R Gutm in) Seiiim alkaline phospli itase 17 Bodansky 
imitb Acid phosphatase 3 8 G units per cent Inorganic P 1 0 mg per tent, 
calcium 1C 2 mg pel cent, piotein 5 7 per cent 

X lays (fig 1) shoMcd extensive destructive ch inges seen in the left ilium, in 
the light sacral wings, and there vveic probably dcstructive changes in several of 
the vertebral bodies, notably the seventh and twelfth dorsal and the second 
lumbar Tlieie m as consider ible collapse of the sev enth dorsal body Destruc- 
tive and pioductive cliuiiges mcio seen in the sixth left posterior rib The find- 

i^ad at annual meeting, American Association of Genito Urinary Surgeons, Absecon 
^ J , June 1 1 1947 * * 


5S7 



558 


JOHN A. TAYLOR 


ings were characteristic of multiple carcinoma metastases. Examination of the 
skull, shoulders, and of the ribs, gave no further evidence of metastasis. 

A genito-urinary consultation was asked to rule out prostatic cancer. The 
prostate was not suggestive of malignancy and hypernephroma was considered, 
although the kidneys were not enlarged to palpation. Cystoscopic studies were 
precluded because of the extensive vertebral involvement with paraplegia which 
had developed. 



Fig. 1. a, Showing destructive changes in left ilium. B, Showing destructive and pro¬ 
ductive changes in sixth rib. C, Showing collapse of seventh dorsal vertebra. 



Fig. 2. Biopsy from rib, showing hypernephioma 


A biopsy of the lump on the chest wall over the sixth rib and the pathologic 
study of it showed a very compact overgrowth of cellular tumor tissue inter¬ 
spersed with a few bone trabeculae. The tumor was composed of glandular 
epithelial cells forming complex, but distinctly papillary structures. These 
papillae were supported on delicate compressed strands of connective tissue 
stroma. The tumor cells were characterized by a clear vacuolated cytoplasm 
and a relatively small vesicular nucleus. The type of cell and papillary pattern 
suggested strongly that the tumor had originated in the kidney (fig. 2). Diag¬ 
nosis: Metastatic papillary carcinoma. The probable primary site of the tu¬ 
mor is a hypernephroma or clear celled carcinoma of the kidney. 
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The patient grew rapidly worse and died on October 10, 1943. 

Autopsy (Dr. Milton Helpern); “The body is that of a heavy set middle aged 
white man, 65 inches tall, estimated weight about 170 pounds. There is mod¬ 
erate obesity of the trunk and abdomen. Scalp hair is black; the eyes are brown; 
there are several missing teeth. There is purplish postmortem lividity posteri¬ 
orly. Genitalia appear normal; foreskin present. There is a small granulating 
surgical incision on the right anterior chest wall 2.5 inches in length. The medial 
1 inch of this incision is healed and situated 2 inches about and 1 inch medial to 
the right nipple. There is moderate swelling of the left thigh with slight short¬ 
ening and external rotation. There is an area of decutitus on the upper lateral 
surface of the right thigh. The autopsy was performed through an abdominal 
incision. 

“On section of the trunk, the panniculus is 1 to 2 inches in thickness. The 
recti muscles are not unusual. The diaphragm on the right is at the level of the 
fourth rib and on the left at the level of the fourth interspace. The peritoneum 
is everywhere smooth and shiny e.xcept for some fibrous thickening and indura¬ 
tion over the descending colon just below the splenic fle.\ure, where a segment of 
the bowel is found to contain many variable sized infiamed diverticula. These 
are imbedded in some indurated fat tissue. The liver is slightly enlarged and 
projects a finger breadth below the right costal margin. 

"On opening into the chest, the lungs are found to lie free in the pleural cavities 
which contain no fluid. No evidence of embolism is found in the pulmonary 
vessels. The lungs are large, voluminous and heaiy. They are crepitant 
throughout. On section there is considerable edema of the lung parenchyma 
and also congestion in the dependent portions. The bronchi are not obstructed. 
They are somewhat thickened and the mucosa is congested. In the visceral 
pleura of each lung there are several small pearly-gray thin plaques from J to ^ 
of an inch in diameter. There are no metastases in the lung parenchyma. 

“The heart lies free in the pericardial sac and weighs 410 gm. There is mod¬ 
erate hypertrophy of the large ventricle; there is also an e.xces3 of sub-epicardial 
fat. The chambers of the heart contain abundant postmortem “chicken fat” 
clot. The pulmonic valve, instead of being divided into 3 equal sized cusps 
contains 1 cusp which is subdivided into 2 of unequal size, one considerably larger 
than the other. The mitral valve leaflets are slightly thickened and the ring 
calcified. The aortic valve cusps show moderate fusion of the commissures. 
The tricuspid ring is 4J inches and the pulmonic ring 3J inches in circumference" 
the mitral ring is 4j and the aortic ring is 3 inches in circunTerence. The left 
ventricle is J inch in tliickness. The coronary arteries are paten t at their mouths 
and throughout their course show a moderate amount of eccentric atherosclerosis. 

“The myocardium, in section, is brown in color without fibrosis. The aorta 
throughout its length is somewhat inelastic and in the abdominal portion there 
are a few calcified plaques. 

“The esophagus is natural. In the cardiac end of the stomach, the mucosa is 
hyperemic. The stomach contains some greenish gray mushy content. The 
small bowel contains some mushy greenish brown content and the large bowel 
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some mushy greenish brown feces. In the descending colon just below the 
splenic flexure there is a segment of bowel 3 inches in length which is indurated. 
On section of this segment of bowel there are several diverticula, the largest of 
Avhich is 2.5 cm. in diameter. This diverticulum shows evidence of chronic in¬ 
flammation and is firmly adherent to the surrounding pericolic fat which is also 
indurated. It is filled with a semiliquid fecal matei’ial. The remainder of the 
large bowel is not unusual. The appendix is present. 

“The liver is slightly enlarged, normal in configuration. On section it is red¬ 
dish brown in color. It contains several small discrete tumor metastases which 



Fig. 3. Metastases in liver 


are gray in color. One of these is seen on the superior surface of the right lobe 
and another one is found on the posterior surface of the right lobe. These 
metastases are 1 cm. in diameter. See figure 3. 

“The gallbladder contains a few cubic centimeters of green bile. There are 
no stones. The bile ducts are not obstructed. 

“The pancreas is normal. 

“The spleen is slightly enlarged and soft in consistency. On section, the pulp 
is red in color. The follicles are indistinct. 

“Both adrenals are considerably enlarged and replaced by golden yellow cor¬ 
tical tumor tissue (fig. 4). On each side the adrenals form firm, nodulated broad, 
thick masses of tumor surrounded by a considerable amount of fat. On the left 
side, the adrenal measures 11 by 4 by 2.5 cm. On the right side, the solid nodu- 
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lar tumor replacing the adrenal is 10 by 4 by 3 cm. Both adrenal tumors are 
entirely discrete and separate from the kidneys. 

“The kidneys are imbedded in large fatty capsules. The left kidney is normal 
in size measuring 13 by 6 by 4 cm. The fibrous capsule strips easily. The mark¬ 




ings are somewhat esaggerated. The pelvis and ureter are noiroal. The right 
kidney is also imbedded in a laige amount of perirenal fat and is 12 by 5 by 4 
cm. There is a circumscribed tumor projecting from the hilum of the right 
kidney and situated more in the lower half. This projecting tumor appears to 
be encapsulated and measures 4.5 by 2.5. On section, this tumor is lobiilatcd 
and trabeculatcd, the lobulations vaiydng from 1 to 2.2 cm. in diameter. The 
tumor tissue, on section, i.s soft and pinkish and reddish gray in color. It is veiy 
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Fig. 6. Hypernephroma, X 375 


friable in consistency in contrast to the golden yellow, firm cortical tumors of 
both adrenals. Grossly there is no evidence of invasion of the surrounding 
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renal veins. The pelvis and ureter of the right kidney do not contain any blood 
and the markings of the kidney parenchyma are fairly well preserved. See fig¬ 
ures 5 and 6. 

“The minary bladder is hj^pertrophied and the bladder wall is trabcculated. 
The bladder contains 4 oz. of turbid yellow urine. 

“The lateral lobes of the prostate show nodular hypertrophy. The seminal 
vesicles 'are normal. The testicles are normal. 

“Examination of the left acetabulum reveals complete replacement of that 
bony structure by soft metastatic tumor tissue, which has completely destroyed 
and replaced it. The tumor mass is 3 inches in diameter and is readily excised 
with a knife. When this mass of soft tumor is removed the head of the femur 
can be palpated through the large defect m the bone. The psoas muscles are 
atrophied. 

“The head is not examined. 

“Cause of death; Hypernephroma of the right kidney with skeletal metastases. 

“Anatomical diagnosis: Hypeipephroma of the right kidney with metastases 
to ribs (surgical biopsy), left acetabulum and liver; bilateral large cortical ade¬ 
nomata of the adrenals; pulmonarj' congestion and edema; moderate hypertrophy 
of the left cardiac ventricle; moderate coronar}’’ arteriosclerosis; sclerosis of 
mitral valve; anomaly of pulmonic valve (4 cusps), atherosclerosis of aorta; 
diverticulitis ooli; recent right headed rib biopsy incision.” 

SUMIURY 

A case of bilateral adrenal adenoma associated with a small clear cell carcinoma 
which metastasized extensivolj' and caused death is herewith presented. 

The writer is indebted to Dr. Francis Carter Wood for the microphotographs. 

2 E. o4lh Si., New York, N. Y. 



SPONTANEOUS DISAPPEARANCE OF PULAIONARY AIETASTASES 
AFTER NEPHRECTOAIY FOR HYPERNEPHROMA. 

FOUR YEAR FOLLOW-UP 

LEWIS T. MANN 

From the Urological Service of the Mount Sinai Hospital, New York, N. Y. 

Spontaneous disappearance of multiple pulmonary metastases of hyperneph¬ 
roma is rare, but several cases have been reported. 

Bumpus described the apparent disappearance of such metastases in the case 
of a man, aged 59. His patient, who had a negative preoperative x-ray of the 
chest, developed a cough with bloody sputum and positive x-ray evidence of 
multiple nodules in the lungs 15 months after nephrectomy for hypernephroma. 
Five months later, the cough and the pulmonary metastases disappeared spon¬ 
taneously. Re-examination 3 years later showed the lungs to be clear. 

Beer mentioned a similar case with pulmonary metastases appearing after 
nephrectomy for hypernephroma. The patient developed a cough, and the 
lungs were found to be the site of multiple large and small nodules radiographi¬ 
cally. Five months later, the cough disappeared, and the lungs were found to be 
clear. 

Hyman stated that in his opinion, the presence of metastases is no contraindi¬ 
cation to nephrectomy for renal tumor. He performed nephrectomy on several 
cases in the presence of single metastasis. He mentioned that a number of cases 
have been reported, where patients have survived for years after nephi'ectomy 
and excision of a single metastasis. He also stated that pulmonary and bone 
metastases of hypernephroma are of such slow growth that nephrectomy should 
always be given serious consideration. 

In addition to the case being reported, we have seen 2 patients with solitary 
Ivmg shadows interpreted as metastatic tumor by the radiologist. In both in¬ 
stances the shadow disappeared after nephrectomy for hypernephroma. 

In the cases of Bumpus and of Beer, the multiple lung metastases appeared 
after operation, and then disappeared spontaneously. In the case being reported, 
the lung metastases were present preoperatively. 

CASE REPORT 

S. B., No. 514000, a male, aged 62, was admitted to the Aloiint Sinai Hospital 
on December 7,1943, with an 8 months’ histoiy of progressive weakness, produc¬ 
tive cough with dark sputum, and loss of weight. Physical examination revealed 
a pale, thin, elderly man, with negative findings except for marked secondary 
anemia. Urinalysis, blood chemistry, and Wassermann reaction were normal. 
An x-ray of his chest showed multiple metastatic nodules, 1 to 4 cm. in diameter, 
scattered throughout both lungs (fig. 1). 

An intravenous pyelogram, taken in search for a primaiy focus, showed a mass 
compressing the calyces of the lower pole of the left kidney, typical of tumor. 
This was confirmed by retrograde pyelogram. 

564 
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On December 22, 1043, a left nephrectomy was performed. A tumor, the 
size of an orange, was found occupj'ing the midportion of the kidnej’’. 



Fig. 2 


Tile pathological rejiort of the .specimen was “malignant Grawitz tumor (hy~ 
pernephroma) nith invasion of the small veins ami lymphatics.” 

'The postoperative course was uneventful, and the patient left the hospital 
January 3, 1941, tnelve days after operation. 
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On February 19,1944, about 7 weeks later, an x-ray of the chest (fig. 2) showed 
larger and more extensive pulmonary metastases. 

On April 1, 1944, the patient was re-examined, and his condition appeared 
worse. He returned on December 2, 1944, and was found to have gained some 
weight. 

He failed to report again until September 1, 1945, when he stated that he 
had had cough with frank hemoptyses during the summer, but gained weight. 
An x-i'ay of his chest on September 1, 1945, showed complete disappearance of 
the nodules. 

We next saAv him on October 6, 1945, when he stated that there had been no 
further hemoptysis. He appeared to be in better health, and had gained weight. 

On April 6, 1946, September 1, 1946, and on October 4, 1947 an x-ray of the 
chest continued to show the lungs free of metastases. X-ray of the bony pelvis 
and long bones taken on December 7,1946 was negative. 

Comment; The unusual feature in this case was the spontaneous disappear¬ 
ance of multiple pulmonary metastases of hypernephroma, present at the time 
of nephrectomy. 

In cases recorded in the literature, the metastases appeared postoperatively, 
with subsequent spontaneous disappearance, or a solitary metastasis was removed 
before or after a nephrectomy for hypernephroma, whereas in this case the 
metastases were present before operation. 

"Why there was a disappearance of metastases is unanswered, and is a topic of 
speculation. 

The patient’s progress will be followed, and a supplementary report may shed 
more light on the sirbject. 

50 TF. 8Mh St., New York 24, N. Y. 
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BILATERfVL E.^IBRYOX iL ADENOiaOS.VRCOMA OF THE 
KIDNEY (WILjMS TUMOR)* 

JIEREDITH F. CAMPBELL 

From the Department oj Urology New York Vmicrsitg College of Medicine, and Delict tic 
Hospital, New York, and Mountainside Hospital, Montclair, Acu> Jersey 

The occasional tuie piimarj' bilatcialit 3 ' of embiyonal aclenomjosaicoma or 
Wilms tumoi of the kidney would seem to confiim the congenital n ituie of the 
lesion and corresponds to congenital bilateial tumors in other paned organs—the 
eyes, ovaiies and testes Doubtless in many cases thought to be piimaiy bilateial 
Wilms tumoi, the growth on one side lepicsents secondarj' imasion from an 
initial unilateial lesion Most leported cases of bilateral Wilms tumor have 
been found on postraoitem evammation, raie instances aie lecoided m the re¬ 
ports of senes of lenal tumoi cases by vaiious authors and to discovei these, an 
enonnous mass of hteiatuio must be leviewed Ladd encounteicd it once m a 
senes of oS cases In 17 cases of ICietschmci and Hibbs, one was tnie bilateral, 
another showed late secondaiy invasion of the lemaining kidney. Yet in -U 
proved cases at the Maj'o Clinic, Weisel, DocKcity and Pnestloy found none 
bilateral noi did Dean encountei bilatciahtj' in a liundred cases of Wilins 
tumoi at the Memonal Hospital Childicn with this condition subjected to 
bilateral pyelogiaphy aie indeed lare In Ilairison’s patient, a I jcai old male, 
the diagnosis w as made by evcretoiy urography' and confirmed at autopsy, each 
tumoi-bearing kidney was appioxim.itely'12 cm long In 141 cases of Wilms 
tumoi collected from the literature and reported by Walkei in 1897, ten weto 
bilateral Yet it seems likely that in many of these “older” cases, the diagnosis 
Is seriously open to question, it having been made chiefly by palpation, polycystic 
renal disease or bilateral liydronopiuosis may' have evistcd It is notable that 
with moie widespiead uiologio investigation in the young the incidence of 
bilateial Wilms tumor is stiikingly less than that indicated m the liteiature of 
the turn of the centuiy A study of the available published case leports since 
1930 has revealed those above mentioned and Ueda’s case While tlieic are 
probably some overlooked and several others not leported or not lecognized, 
the condition is still a rarity 

Heiewith aie recoided 2 cases of bilateial Wilms tumor One was subjected 
to complete urologic evamination and the diagnosis was siiigically and histo¬ 
logically made, the other was unc\pcctedly found at autopsy in a 24 day old 
male The initial interest focuses on diagnosis (possible confusion with poly¬ 
cystic renal, hy'droneplirotic or adrenal tumor disease) and secondly on treatment. 

evst iiEroiiTS 

Case 1 G B , IS months of age, on October II, 191G was lefeired by' Dr 
Herman Katsman for urologic examination because I week previously a large 

N '/‘JuIlc^“ m?' Assocution of Gcnito Urinary Surgeons, Absecon, 
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mass had been found in the left side of the abdomen. This mass extended from 
the costal margin to the level of the iliac crest and nearly to the midline. It 
was thought that the right kidney was slightly enlarged. The child’s previous 
medical and urological history had been normal. Urinalysis of a catheterized 
specimen was as follows: yellow, pH 5.5, albumin 1 plus, sugar negative, micro¬ 
scopic examination negative, and culture of the urine was sterile after 48 hours. 
The blood count showed hemoglobin 8.95 gm. per 100 cc (59.6 per cent); red 
blood cells 4,070,000 with moderate hypochromia; white cell count 17,700 with 
61 per cent polymorphonuclears, 30 per cent lymphocytes, 3 per cent each of 
eosinophiles, basophiles and monocytes. Roentgenographic examination of the 



Pig 1 Pig. 2 


Pig. 1. Case 1. Excretory urogram, showing a large, dense shadow throughout most 
of left loin. On right, superior renal calyx is compiessed medially and elongated. There 
is slight downward displacement of middle calj'x; lower IS normal. 

Pig. 2. Case 1. Retrograde pyelography more clearly shows finer right pelvic markings 
and fails to demonstiate any true pelvis on left. 

chest was normal except for slight lung compression due to elevation of the 
diaphragm. Two transfusions of 150 cc each were given with striking benefit. 

Just before I saw the boy, an excretoiy urographic study had been made and 
showed the shadow of a large mass filling the left loin and no evidence of left 
renal excretion. On the right the kidney appeared to be slightly enlarged with 
the lower calyx appearing normal, the middle calyx seemed slightly compressed 
from above and the superior calyx markedly compi’essed medially and elongated 
(fig. 1). Complete urologic examination was then carried out. The left kidney 
was found to be non-functioning while the right functioned normally as esti¬ 
mated by indigo carmine test intravenously. Bilateral regrograde pyelography 
showed 2 small round shadows about 1.5 cm. in the region of the left kidney 
pelvis but no kidney pelvis nor upper ureter as such was delineated (fig. 2). On 
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the nglit the retrogiade pjelography coirebponcled m general to that seen m the 
excretory study but the finei markings neie more clearlj' defined 

A preopeiative diagnosis of bilateral polycystic kidney disease I'.is made, 
the thought bemg that mvohement on the left nas universal and the tumor 
at the superior pole of the right kidney might be a solitaiy or multiloouhr cyst 
since theie appealed to be no change m the loner half of the kidney (fig 1) It 
was decided to peifoim left nephrectomy fiist with subsequent excision of the 
cyst at the supeiior pole In bilateral renal malignancy, treatment offem scant 
hope yet it seems that even should these lenal lesions be found malignant, re¬ 
section of a kidney show mg a relatively small amount of im olvcincnt offci’s an 
exceedingly long chance which should be taken 

On October 23 the left kidney was exploied thiongli a curved loin incision. 
Palpation of the pedicle did not suggest vasculai im asion by the tumor nor w ere 
adjacent involved glands found by palpation The renal surface at once in¬ 
dicated the lesion to be tumor lathei than pol> cystic disease but the surface of 
the organ seemed much moie pale tlian we are accustomed to obsen e in Wilms 
tumoi The kidney was lemoved with some peiiienal fat A small cigarette 
dram was left in the perirenal space, the fascia and muscle were clo-ed with 
double layei chromic suture, the skin and supeificinl fascia were closed with iii- 
teinipted dermal sutures The child’s convalescence was stormy but he was 
letmiied home on the ninth day 

Pathologic Repoit (Dr Jolm L Work) On immediate gross section of the 
remoxedloft kidney, the tissue lesomblcd auteime fibioid or a iciial ihabdomyo- 
sarcoma It piesented none of the brain like typo of tissue so commonly ob¬ 
served in Wilms tumor 

Microscopic Desciiption “Sections made immcdivtely foi tlie puiqioso of 
prelimmaiy identification of the tumor, fixed in foimahn and Helly’s fluid and 
stained with heraotoxahn and cosm show the tumor to hare a peculiar, fairly 
chaiacteristic stiucUire Scatteicd here and thoie throughout the giowth aie 
rathei w ell dex eloped, tortuous, tubular and acinar like structures which are 
lined by tall cylindrical cells These baxe deep staining, finely vesicular nuclei, 
which are generally situated m the bases of the cells These tubulai stiuctiiics 
aie surrounded by' broad zones of closely packed emhi-yonal cells, the nuclei 
of xxhich are not essentially different fiom those of the cells forming the tubules 
Both in the epithelium of the tubules and in the imdiffeientiated tells whith sur¬ 
round them, there are ficquent mitOsCs The islands of undifferentiated cells 
and the tubules in their oenteis are in turn sepaiatcd by bundles of fairly loose 
spindle tells, thus giving the giowth a distinct lobular stiuctuie In the center 
of some of the den-e, cellular islands there are small foci of necrosis There is 
no recognizable skeletal muscle, caitilage, or bone m the sections Diignosis: 
Congenital mixed tumoi of the kidney (Wihns tumor) ’’ 

Gross Desciiptioir “The specimen m foimalin consists of a large lobulated 
mass w Inch can bo lecogmzcd as kidney only by the presence of a ureter It has 
been prcxiously bisected It measmcs appioximately 12 by 12 by 11 cm oxer 
all ind w eiglis 050 gm The cxtenial surface is ragged, md' is partially cox ered 
by fat Beneath this there is a tense cap=ular-like layer in which there are 
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numerous compressed, but otherwise prominent blood vessels. The original sec¬ 
tion and subsequent sections show the kidney to be almost completely replaced 
by an abnormal growth. This forms numerous large lobules which vary from 3 
to 7 cm. across. Their cut surfaces bulge markedly, are soft, pale yellow to 
white, and fleshy. In the centers of some of the large lobules there are retract¬ 
ing, translucent pink areas which are somewhat fibrous in character and from 
which dehcate fibrous tenules radiate. In the centers of some of the lobules 
there are foci of necrosis and hemorrhage. The tumor appears to have origi¬ 
nated in the superior and lateral portions of the kidney and has severely com¬ 
pressed what remains of both superior and inferior poles. The grovdh has broken 
into the superior calyx, which it has greatly distended. The lining sm’face of 
the cal3rx is covered by delicate polypoid and papillaiy tufts, some of which are 
pale and like the rest of the tumor. Some of these are dark red. The tumor has 
also broken into the middle calyx, this structure being filled by a large oval mass 
measuring approximately 6 by 4.5 cm. Where kidney tissue can still be identi¬ 
fied, the normal sti'ucture is lost and the substance is abnormally pale. The 
inferior caljrx is filled with clotted blood and with tiunor which has grown down¬ 
ward from the other two calyces. The pelvis is almost completely plugged with 
tumor. The portion of ureter removed with the specimen measures 3.5 cm. 
in length and 0.8 cm. in diameter. It is plugged dowmward as far as the clamp 
mark with tumor which has obviously grown downward from the pelvis. The 
blood vessels have been cut close to the hilum. None of them, however, is grossly 
plugged with tumor.” 

Microscopic Description; “The original sections prepared for the preliminary 
report and additional sections fixed in formalin and Helly’s solution and stained 
with hemotoxalin eosin. Van Gieson stain, and reticulum stain show a growth 
as described in our preliminaiy report. In the reticulum stain there is very 
little reticulmn in the islands of embryonic tissue. There are delicate fibers, 
however, in the coimective tissue septa between these. Van Gieson stain shows 
practically no smooth muscle in the tumor. jMultiple sections taken through 
the hilum and including portions of the walls of the major calyces show tumor 
to have growm into the mucosa giving rise to large blunt irregular processes on 
the smiace. Some of these are covered by compressed transitional epithehum 
which is continuous wdth that linmg the calyx beyond the tumor-infiltrated por¬ 
tion. There is obvious compression of the kidney tissue adjacent to the tumor. 
There is edema in the supporting coimective tissue and there is atrophy and dis¬ 
appearance and sometimes fibrosis of the glomeruli and tubules. None of the 
blood vessels included in the sections are filled wdth tumor. A longitudinal 
section taken through the tip of the ureter shows stretching of the wall and com¬ 
pression of the mucosa. There is no actual invasion of tumor into the wall. 
The grow'th in the lumen is not attached to the mucosa, and fell out during the 
section process. Diagnosis; Congenital mixed tumor of the kidney (Wihns 
timior), w'ith extension into the calyces, pelvis, and ureter.” 

After a rest of 3 weeks during w^hich the boy received rtvo transfusions, he was 
returned to the hospital. The right kidney w'^as explored through a cuiwed loin 
incision. This disclosed the superior polar involvement to be neoplasm which had 
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iieaily tiebled in size since the boy was hist seen and now tompiised more than 
three fourths of the lenal mass Jntrapeiitoueal evploiation failed to disclose 
any tumor-bearing glands and the pedicle was not grossly in\ol\cd. Hating 
found the right kidnej to be malignant it w as leplaced and the w ound sen ed up. 
The boy was returned home aftei 8 days nheie his course has been legiessite 
with mcreased tumoi grow th and failing nutiition Largely at the insistence of 
his father, roentgenotheiapy was intensively but ineffeLtivcly given for 4 necks 
Si\ months postoperative the boy is miiatuloiisl} still alive though death is 
imminent. 

This case has been lepoited because of its raiity and bec.iuse of the diagnostic 
difficulty in which, on the b.isis of chance togctliei with the bizarie uiographic 
findings, the lesion was thought most likely to be congemt.il cystic disease 
lather than bilateral leiial neoplasm It also emphasizes our therapeutic help¬ 
lessness To the writer it seemed that the only' hope kiy m possible resection of 
the upper half of the lemaming right kidney since the lonei half represented the 
only functioning renal element and, had the disease been cystic rather than 
neoplastic, the contemplated piocedure conceivably might have been successful 
Radiation therapy is excluded foi obvious reasons, any thcMpeutically effective 
dose would have destroyed the lemainmg sccieting pnienchyma of the child’s 
only kidney 

Case 2 B. 0 , a 24 day old white male infant, died of mamtion A post¬ 
mortem examination was made December 7,192b at the New York Nursciy and 
Child’s Hospital The important findiiigs were dextrocardia, transposition of 
lungs, stomach (small), caecum, colon, spleen and pancre.is Both adrenals w ere 
absent Each kidney was enlaiged and showed both grossly and lustologically 
embiyonal adenomyosarcoma with assocuted polycystic disease There was 
no record of metastases 


suvni\ni 

Tw o cases of true priniaiy Wilms tumor aie piesented and tlicir occurrence 
appears confirmatoiy of the congenital natuic of the lesion In the fiist mstance, 
the pieopeiative diagnosis had been bilateial renal cystic disease but the diag¬ 
nosis of tunioi was coiifiimed by surgery and liistologic examination In the 
second case, these conditions coexisted with othei grave anomahes and were 
unexpected postmortem findings 
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A MIXED TUMOR OF THE KIDNEY 
LIPO-MYO-HEMANGIOMAi 

NORRIS J. HECKEL and GEORGE D, PENICK 
From the Departments of Urology and Pathology of the Presbyterian Hospital of Chicago, III. 

Benign tumors of the kidney usually produce very few symptoms unless they 
attain considerable size, and then the symptoms are usually those of pressure. 
Exceptions to this rule are hemangiomata and papillomata of the renal pelvis. 
These two types of tumors may produce such severe hematuria that prompt 
nephrectomy is necessary. The following case report is unusual in the onset of 
the symptoms, the gross appearance of the tumor, and the histological pattern 
of the neoplasm. 

Mrs. A. B., a housewife, aged 47, entered the Presbyterian Hospital on August 
18,1946, because of an acute attack of sharp pain in the left costovertebral region 
of 6 weeks’ duration. The pain had occurred suddenly, did not radiate, and could 
be relieved by the application of heat. During the following 3 weeks, the charac¬ 
ter of the pain changed to a constant dull ache. There had been no other 
symptom. The urine had never been bloody. She had always been in good 
health imtil 1 year previously, at which time a fibroid was removed from the 
uterus. She had made an uneventful recovery from this operation. Her weight 
had not varied in the preceding 5 years. 

Physical examination on admission to the hospital revealed a weU-nourished 
and healthy appearing woman about 45 years of age. The temperature was 
99.0° and the blood pressure was 112/70. The head, neck, chest, and heart were 
within normal limits. No masses were palpable in the abdomen. Neither 
kidney could be felt. However, tenderness could be elicited on bimanual palpa¬ 
tion of the left costovertebral region. There was no inguinal adenopathy. The 
extremities and superficial reflexes were normal. The hemoglobin was 13.9 gm. 
per 100 cc of blood; red blood cells 4,300,000; white blood cells 7100 per cu. mm. 
Urinalyses were negative on two separate occasions. Cultui’es proved the urine 
to be sterile. X-ray films of the chest were normal with clear diaphragm shad¬ 
ows. However, the plain x-ray film of the genito-urinary tract revealed the left 
kidney outline to be enlarged. Excretoiy pyelograms revealed a marked dilata¬ 
tion of the upper minor calyx, with some distortion of the upper and middle 
major calyces of the left kidney. The right pyelogram was normal. A left 
retrograde pyelogram (fig. 1,A) which was made several days later, confirmed the 
changes seen in the excretory pyelograms. Cystoscopic examination revealed a 
normal bladder. 

From the above evidence the diagnosis of a left renal tumor was made. A left 
nephrectomy was performed through a left loin incision 4 days after the patient 
entered the hospital. No difficulty was encountered in removing the kidney. 
Examination of the tumor at the time of operation showed it to have all the gross 

1 Read at annual meeting, American Association of Genito-TJrinary Surgeons, Absecon, 
N. J., June 4,1947. 
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characteristics of a hypernephroma. The postoperative coui'se was uneventful 
and the patient left the hospital 11 days after the operation. She has since 
returned to the out-patient department several times. Her last visit was in 
April 1947, at which time her health was v'cry good. 

The gross specimen measuied 11 by 6.5 by 3.5 cm. and weighed 290 gm. (fig 1., B). 
It was surrounded by adheient perirenal fat. On one surface of the specimen 
was a tumor 8 by 4 by 4 cm., firmly imbedded in the kidney. On another surface 
was a previously opened area of cystic degeneration lined by necrotic, hemor¬ 
rhagic, neoplastic tissue. This cyst was approximately 4 cm. in diameter. 
Between the cyst and the renal parenchyma was a solid neoplastic mass. The 



Fig. 1. .1, Filling defect of left pyclogram. B, Cut section of kidney, showing size and 
relationship of tumor masses. 


outer surface of tliis mass was composed of many lobules of yellow or cream- 
colored tissue. Interspersed throughout the cut surface were septum-like areas 
of gelatinous, hemorrhagic tissue. The renal parenchyma was elongated and dis¬ 
torted, mid e.xtended over the tumor. The latter lay adjacent but not adherent 
to the renal pelvis. On opening the renal vein no extension of the tumor was 
fomid. On cut surface, the renal cortex was tan, and averaged I cm. in thickness. 
The cortical markings were indistinct, and the glomeruli seemed to be irregularly 
arranged throughout the cortex. The medulla was pink. Smooth gray mucosa 
lined the renal pelvis. Stripping of the capsule of the kidney was performed with 
relative ease, revealing a smooth, mottled surface. The fat immediately sur¬ 
rounding the tumor area appeared quite hemorrhagic and necrotic. The impres¬ 
sion from the gross examination was that the tumor resembled a hypernephroma. 



A MIXED TUMOR OF THE KIDNEY 
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NORRIS J. HECKEL and GEORGE D. PENICK 
From ihe Departments of Urology and Pathology of the Presbyterian Hospital of Chicago, III. 

Benign tumors of the kidney usually produce very few symptoms unless they 
attain considerable size, and then the symptoms are usually those of pressure. 
Exceptions to this rule are hemangiomata and papillomata of the renal pelvis. 
These two types of tumors may produce such severe hematuria that prompt 
nephrectomy is necessary. The following case report is unusual in the onset of 
the symptoms, the gross appearance of the tumor, and the histological pattern 
of the neoplasm. 

Mrs. A. B., a housewife, aged 47, entered the Presbyterian Hospital on August 
18,1946, because of an acute attack of sharp pain in the left costovertebral region 
of 6 weeks’ duration. The pain had occurred suddenly, did not radiate, and could 
be relieved by the application of heat. During the following 3 weeks, the charac¬ 
ter of the pain changed to a constant dull ache. There had been no other 
symptom. The urine had never been bloody. She had always been in good 
health until 1 year previously, at which time a fibroid was removed from the 
uterus. She had made an uneventful recovery from this operation. Her weight 
had not varied in the preceding 5 years. 

Physical examination on admission to the hospital revealed a well-nourished 
and healthy appearing woman about 45 years of age. The temperature was 
99.0° and the blood pressure was 112/70. The head, neck, chest, and heart were 
mthin normal limits. No masses were palpable in the abdomen. Neither 
kidney could be felt. However, tenderness could be elicited on bimanual palpa¬ 
tion of the left costovertebral region. There Avas no inguinal adenopathy. The 
extremities and superficial reflexes AA^ere normal. The hemoglobin Avas 13.9 gm. 
per 100 cc of blood; red blood cells 4,300,000; Avhite blood cells 7100 per cu. mm. 
Urinalyses Avere negative on tAA^o separate occasions. Cultures proved the urine 
to be sterile. X-ray films of the chest Avere normal Avith clear diaphragm shad¬ 
ows. HoAvever, the plain x-ray film of the genito-urinary tract revealed the left 
kidney outline to be enlarged. Excretory pyelograms revealed a marked dilata¬ 
tion of the upper minor calyx, Avith some distortion of the upper and middle 
major calyces of the left kidney. The right pyelogram Avas normal. A left 
retrograde pyelogram (fig. 1,A) Avhich Avas made several days later, confirmed the 
changes seen in the excretory pyelograms. Cystoscopic examination revealed a 
normal bladder. 

From the above evidence the diagnosis of a left renal tumor Avas made. A left 
nephrectomy Avas performed through a left loin incision 4 days after the patient 
entered the hospital. No difficulty AA'^as encountered in removing the Iddney. 
Examination of the tumor at the time of operation shoAved it to have all the gross 

^ Read at annual meeting, American Association of Genito-Urinary Surgeons, Absecon, 
N. J., June 4,1947. 
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arrangement of smooth muscle cells radiating from their walls: these smooth 
muscle cells frequently extended in bundles and groups into fat tissues at a cori- 



Fio.3. A, Another view of tumor, showing variation in proportion of vascular and stro¬ 
mal components. li. High magnification of ccHuUr stroma, snowing cmbr 3 ’onic character 
of theso cells. Note 3 adult fat cells in field. 


siderable distance from blood vessels; as a rule, however, close inspection dis¬ 
closed a small capillary or arterj- in the center of cacli group of smooth muscle 
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calyces dilated, grade 3, mth multiple filling defects in the renal pelvis. Cathe¬ 
terization of the left ureter was not possible. As a repeat excretory urogram 
showed no medium visible, up to and including the 90 minute film, in either 
renal area, it was believed that the left kidney had little, if any, function re¬ 
maining. For all practical purposes, therefore, the case had to be considered 
as one in which there was a solitary kidney. A diagnosis was made of hydrone¬ 
phrosis comphcated ivith a tumor of the renal pelvis. Exploration of the right 
kidney was advised. 

Follonung the urologic investigation, 500 cc whole blood was transfused as, 
owing to continuous hematuria, the concentration of hemoglobin had dropped 
to 4.9 gm. per 100 cc of blood 7 days after admission. 

At operation, the kidney was exposed without difficulty through a primary 
posterolumbar incision. It was found to be hydronephrotic, grade 3, and was 



Fig. 1. Retrograde pyelogram showing hydronephrosis associated with a tumor of the 
renal pelvis in a solitary kidney 

enlarged to twice normal size. The ureter was explored and found to be normal. 
A longitudinal incision was made in the posterior aspect of the renal pelvis and a 
large, organized blood clot was removed. A papillary epithelioma could then 
be seen arising from the posterosuperior aspect of the renal pelvis and extending 
1 cm. into the upper infundibulum. The greater portion of the tumor was e.x- 
cised along ivith a small segment of the site of origin. The pathologist reported 
this tumor to be a papillary squamous cell epithelioma, grade 2 (Broders’ 
method), vith no obvious infiltration of the renal pelvis. This being for all 
practical purposes a solitary kidney, it was not feasible to sacrifice any portion 
of it. We decided, therefore, that our best method of destroying the lesion and 
still maintaining adequate renal function would be to electrocoagulate the re¬ 
maining portion of the tumor thoroughly. This was carried out ivithout diffi¬ 
culty. A nephrostomy tube was placed through the lower calyx and the in¬ 
cision in the renal pelvis was closed. 

During the first 4 days after operation the patient was given 2,000 cc whole 
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blood in the treatment of his secondary anemia. The urinary output was en¬ 
tirely through the nephrostomy tube and measured 450 cc during the first 4 days. 
At this time the concentration of urea had risen to 168 mg. per 100 cc blood and 
the carbon dioxide combining power had dropped to 37.2'volumes per 100 cc 
plasma. Five per cent solution of sodium bicarbonate was administered intra¬ 
venously to restore the acid-base balance. The output of urine on the fifth day, 
and subsequently, never fell below 1,300 cc. 

Fourteen days after operation the nephrostomy drainage was clear; erythro¬ 
cytes were reported as "occasional” and pyuria was graded 1. At this time the 
concentration of hemoglobin had increased to 10.6 gm. per 100 cc blood, the con¬ 
centration of urea had fallen to 88 mg. per 100 cc blood, the carbon diojude com¬ 
bining power was 50.2 volumes per 100 cc plasma and the concentration of protein 
was 6.7 gm. per 100 cc serum. The patient was out of bed, eating well and 
feeling stronger than previously. 

The patient continued to improve and was dismissed from the hospital on the 
twenty-eighth postoperative day. The nephrostomy tube was clamped and he 
voided normally and without difficulty. After 5 days of normal mictiuition, 
the nephrostomy tube was removed (forty-fifth day after operation) and the 
small defect where the tube had been located healed promptly. The concentra¬ 
tion of urea was 64 mg. per 100 cc blood and the carbon dioxide combining power 
was 45.5 volumes per 100 cc plasma. An excretory urogram at this time re-, 
vealed, as before, no evidence of the medium on the left and absence of renal 
outline. On the right, dilated tips of the calyces were seen scattered over the 
large right renal outline. The patient was dismissed on the forty-ninth post¬ 
operative day in excellent condition. 

Correspondence 8 months after operation revealed the patient to bo in excel¬ 
lent health and completely symptom-free. 

The prognosis in this case is, of course, guarded. We are well aware that the 
case is unusual and that the risk attending the procedure was great but we suc¬ 
ceeded in stopping an exsanguinating hematuria and possibly effected a permanent 
cure. 
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when the diagnosis of carcinoma was made it was believed that radical treatment 
was indicated. 

The addition of these cases of coincident carcinoma of the bladder and chronic 
interstitial cystitis to those previously reported still leaves the total nmnber very 
small indeed. However, it is evident that one cannot safely assume that the 
course of chronic interstitial cystitis is entirely benign. Patients with this 
disease are frequently treated over long periods of time, and should be subjected 
to frequent cystoscopic examination in order that the appearance of any suspi¬ 
cious lesions may lead to early biopsy and appropriate therapy for malignancy 
if it be detected. 

S9 Bay State Road, Boston, Mass. 
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THE ^VRREST OF HEMORRHAGE OCCURRING .m-ER 
OPERATION ON THE PROSTATE* 

DAVID M. DAVIS 

From the Jefferson Medical College and Mosptlal, Philadelphia, Fa, 

Hemorrhage after prostatio operations is usually spoken of as immediate, on 
the one hand, and delayed, or late, on the other. Each surgeon employs his omi 
preferred methods for the control of immediate hemorrhage. These methods in 
general rely on four principles: first, ligature of individual vessels; second, mass 
ligatures, usually in the form of mattress sutures; third, pressure of packs or 
hemostatic bags and fourth, electrocoagulation of bleeding points. Ligatures 
must be of absorbable material, and may therefore give way or be absorbed in a 
few days. The same is true of the so-called absorbable gauze. Vessels, the 
bleeding from which is arrested by pressure, may start bleeding again at any time. 
The burned tissue resulting from electrocoagulation slouglis oil after a few days, 
and bleeding may recommence at that time. For these reasons, there is no way 
in which late hemorrhage can be absolutely prevented; eveiy urological surgeon 
must know that it is bound to occur in a certain number of cases, and must be 
prepared to cope with it in an effective manner and at any time. 

In 1915, before this Association, and not in a prepared paper, but in the discus¬ 
sion of a paper by another author, 0r. Frank Hinman stated that he had found 
a practical way to arrest bleeding after the punch operation. His method was to 
insert a cystoscope, armed with a flc.'dble electrode, and coagulate each bleeding 
point separately. Unfortunately this statement did not receive wide publicity. 
I personally commenced to use tills method in 1920. Cary Rumpus began inde¬ 
pendently to use it about the same time, and published a note concerning it in 
1929. The discovery directly after this of the report of Frank Hinman’s discus¬ 
sion in the Transactions of this Association effectively eliminated any chance of 
a priority dispute between Cary Rumpus and myself. With the development of 
the Stem-Davis and the McCarthy resectors, electrocoagulation became the 
accepted method of hemostasis after all transurethral prostatio resections. 

I should now like to offer evidence that electrocoagulation of individual vessels 
is the best method for dealing with delayed hemorrhage after any prostatio opera¬ 
tion, whether it be suprapubio prostatectomy, perineal prostatectomy, or trans¬ 
urethral resection. Methods previously recommended are the use of hemostatic 
bags, and of packs. Foley bags may be inserted through the urethra, but Pilcher 
or Hagner bags require cystotomy if the bladder has not already been opened. 
In the same way, after perineal prostatectomy insertion of a pack or re-insertion 
of a hemostatic bag requires reopening of the perineal incision. 

E.vperience has shown that with the pauendoscope a bleeding artery can be 
seen at any point in the prostatic cavity, or around its edges. The sole exception 
would bo when the walls of the prostatic cavity liad been drawn together by mat- 
N Association of Gonito-Urinary Surgeons, Absecon, 
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moved on the ninth postoperative day, the perineal incision was entirely healed, 
and no leakage of urine occurred through it at any time. The patient was dis¬ 
charged as entirely recovered on the twelfth day after operation; that is, 8 days 
after the hemorrhage. 

In a personal series of 486 consecutive cases operated upon by transurethral 
resection, suprapubic prostatectomy, and perineal prostatectomy, there has been 
no death from hemorrhage. No bladder has been opened for hemorrhage since 
1934 (13 years ago). My confidence in the electrocoagulation method has in¬ 
creased to such an extent that I am inclined to intervene early in every case where 
there is even a fear that bleeding may be of serious moment. This of course is a 
radical and fundamental change from the previous guiding principle that one 
should wait until forced to admit that the bleeding was serious. I am convinced 
that this change of principle is desirable and in fact greatly needed. When it is 
followed, one no longer sees any exsanguination whatever after prostatic opera¬ 
tions. The method is harmless, so that if one occasionally does intervene in a 
case which might have survived without it, no damage is done. 

Death rates have sunk so low in prostatic surgery that the most meticulous 
attention to detail is necessary, not only to accomplish a desired further reduc¬ 
tion, but actually to maintain and preserve the present good situation. A single 
unnecessary death may double the mortality rate for a whole year. I offer these 
suggestions for the control of postoperative hemorrhage as a contribution to this 
meticulous study of detail in prostatic surgery. 

^35 S. 17th SL, Philadelphia S, Pa. 



CARCINOMA OP THE PROSTATE: A TWELVE YE/VR REVIEW* 

JOHN B. WEAR and A. P. SCHOENENBERGER 

From the Department of Urology, State of Wisconsin, Wisconsin General Hospital, Madison, 

Wis. 

During the course of the 12 yeara from 1932 to 1943 inclusive, the diagnosis of 
carcinoma of the prostate has been made on 436 patients at the Wisconsin 
General Hospital. Four hundred cases were used for this study as having car¬ 
cinoma beyond any reasonable doubt. We have been able to follow 383 cases 
or 93.7 per cent of the total group. 

In undertaking this review we were hoping to find encouragement in the recent 
methods of treatment. A statistical presentation easily becomes confusing by 
large numbers of figures. To avoid this contingency as much as possible, dis¬ 
cussion of generalities is held to a minimum and our results are presented in a 
series of charts. 


SYMPTOilS 

The symptomatology has been repeatedly reported in te.vtbooks and current 
literature. Our data are presented only as a comparison (table 1). The average 
age of the patients was 66.1 years; the youngest was 38 and the.oldest 93. The 
average duration of symptoms before admission was 25 months. 

The physical findings obviously would depend upon the extent of the disease 
(table 2). It mil be noted that 170 of the cases had metastases at the time of 
admission. 

Table 3 summarizes the methods of treatment used. The 12 years were 
grouped into 4 year periods to show evident trends. More than one procedure 
was used on some patients. 

Clearly there has been an upward trend in transurethral resections and perineal 
prostatectomies. The 3 suprapubic prostatectomies were done under the mis¬ 
taken diagnosis that the cases were benign. Patients with advanced carcinoma 
prior to 1941, discharged as unfit for surgery, not needing resection or refusing 
surgery accounts for the large number receiving only supportive treatment 
(table 4). This group will now completely disappear as they will all have some 
form of endocrine therapy. 

The 1 patient still alive has survived to date 73 months. He has now e.xten- 
sive metastatic lesions causing severe pain in the back and legs. He still refuses 
treatment. Although the average life span was only 8 months from the time of 
diagnosis or 33 months from the onset of symptoms, 22 lived much longer. 
Seven patients survived 9 montlis, three 12 months, ten 15 months, two 18 
montlis, one 21 months, one 24 months, two 36 months, and one 72 months. 

We gained nothing by suprapubic cystostomy (table 5). The average patient 
lived no longer than the average who received no treatment at all. It is true 

‘ Read at annual meeting, /tmerican Association of Genito-Urinary Surgeons. Absecon. 
XS. J.,Junc4,l\M7. ’ ' 
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ual urine as a minimum; their prostates were enlarged, and carcinoma had 
spread beyond the capsule in many. In some the diagnosis was missed origi¬ 
nally and histological examination of the tissue revealed carcinoma. 

The 8 patients still alive have lived since surgery 138, 79, 71, 55, 59, 47, 52, 
and 59 months respectively. Of those who have expired the average survival 
after initial surgery was 22 months; yet 14 lived 30 months, seven 36 months, 
four 4 years, five 5 years, three 7 years, and three 9 years. Were it not for the 
fact that a microscopic diagnosis was made in each instance, one would suspect 
from the sudden prolongation of life with this method of treatment in comparison 
to the others that an error had been made. Of this group, 70 per cent were alive 
at the end of 1 year following surgery. Opponents of this method of treatment 

Table 7. —Suprapvhic prostatectomies 


Total number of cases 3 

Evident metastasis on admission. 0 

Died in hospital following surgery. 1 

Total available for evaluation. 2 cases 

Still alive. 0 

Died since discharge. 2 


Life span 8 and 26 months respectively. The longer survival also had two series 
of x-ray treatment. 


Table 8. —Transurethral resection alone 


Total number of cases 145 

Evident metastasis on admission. 31 or 21% 

Died in the hospital. 11 

Not traced. 13 

Total available for study. 121 cases 

Alive June 1, 1946. 8 

Average survival. 70 months 

Number of those who have died. 113 

Average life span from first admission. 22 months 


may say that it is unscientific and actually stimulates growth of the cancer, the 
end results indubitably prove that resection has a place in treatment of prostatic 
carcinoma. The seemingly high operative mortality rate needs explanation. 
One patient died on the tenth postoperative day from sudden pulmonary hemor¬ 
rhage due to unsuspected tuberculosis. One died of coronary occlusion on the 
operating table before 2 gm. could be resected. One death resulted from trans¬ 
fusion reaction; the patient also having a large bladder tumor, transitional cell 
carcinoma grade 3. Three patients died in 1932 and 1933 from hemorrhage and 
shock. The remaining 6 causes of death were: Bronchopneumonia 2, uremia 2, 
pulmonary thrombosis 1, pyonephrosis 1. 

Two of these patients who underwent transurethral resection as well as other 
therapeutic measures arrived in the hospital with a suprapubic tube (table 9). 
On the others cystostomy was done as an emergency procedure and was later 
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followed by resection. The average survival in this small group is likewise 
relatively high. 

Perineal prostatectomy was carried out in 22 cases. Si.v were simple prosta¬ 
tectomies either because the surgeon was not aw'are of the carcinoma in the largo 
glands or upon exposure found extension beyond the capsule which did not per- 

Table 9 .—Transunlhral resection with other tneasures 


Total number of cases 12 

Evident metastasis on admission. 4 

X«ray treatment. 4 

Cystoatomy. 6 

Cystostomy and x-ray. 2 

Hospital death. 1 

Total available for study.11 cases 

Alive June 1, 1946. 2 

Survival since diagnosis. 70 and 105 months 

Hied since discharge. 9 

Average survival after diagnosis.25.2 months 


Table 10.—iSfmp/c perineal prostatcctomp 


Total number of cases 6 

Hied in the hospital. 1 

Total followed up. 5 

Alive June 1, 1946 . 2 

Survival after surgery.76 and 47 months 

for an average of 61 months. 

Hied since discharge. 3 

Survival average.46 months 


Table 11.—Radical perineal proelaleelomy 


Total number of cases 16 

Not traced. 1 

Total avmlablo for study.. 15 

Alivo June 1, 1940 . 8 

Average survival since surgery. 62.6 months 

Hied since discharge. 7 

Average survival.35.8 months 


mit the contemplated radical operation (table 10). Needless to say, there was 
no demonstrable metastasis on admission in any patient. 

One of the patients still alive bad orchiectomy a year ago for a metastatic 
lesion. The 3 patients who have died surprise us with survival periods of 36, 78 
and 24 mouths respectively, or an average of 46 months. 

There was no operative death in 16 radical perineal operations (table 11). 
The scries is small, and it means that in 400 cases only 4 per cent were considered 
candidates for radical extirpation, which offers the only chance of cure. Of the 
7 patients who died, one committed suicide shortly upon discharge. One died 
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24 months after surgery of a cerebral accident. Five apparently died from car¬ 
cinoma. Two of the 5 had orchiectomy and stilbestrol for extensive metastasis 
(table 12). Eight patients are still alive, but they are not cured. They have 
survived 64, 66, 56, 50, 47, 45, 31, and 62 months respectively. Three recently 
have had orchiectomy for metastasis. Three are receiving stilbestrol, 1 mg. 
daily, showing however neither local recurrence nor metastasis. They may have 

Table 12. —Endocrine treatment 


Total number of cases 103 

Also had transurethral resection. 72 

Perineal prostatectomy. 6 

Metastases at start of treatment. 52 or 50.5% 

Stilbestrol. 22 

Orchiectomy. 28 

Both. 53 

Died in the hospital (without surgery). 1 

Not traced. 3 

Total available for study. 99 

Alive June 1, 1946. 43 

Well, or minimal complaints. 30 

Ailing with much complaint. 13 

Average survival from admission to June. 47.4 months 

Died since discharge. 56 

Average survival from admission to death. 18.5 months 


Table 13. —Endocrine therapy alone 


Total number of cases 23 

Died in hospital. 1 

Not traced. 2 

Total available for study. 20 

Metastasis on admission. 16 or 80% 

Stilbestrol. 5 

Orchiectomy. 4 

Both. 14 

Alive on June 1, 1946. 3 

(lived 52, 46, 45 months so far) 

Average survival from admission to June. 47.3 months 

Died since admission. 17 

Average life span from admission to death. 16.6 months 


been cured, but only time will tell. These survivors have lived decidely longer 
since operation (one-half nearly 5 years) than patients treated by any other 
method mentioned above. 

In this entire group many patients died 1 to 2 months following initiation of 
treatment, arriving here in extremis. Attention is drawm to the fact that all 
survival periods are given from the time of diagnosis on the original admission. 
Castration may have been resorted to later upon recognition of the metastatic 
lesion. 
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Transurethral resection was earned out in the above group to rehevo the 
urinary obstruction There was no operative mortahty, comparing the above 
group with those who had only a resection, we find that S6 per cent of those 
having transurethral operation alone were dead at the end of 36 months, whereas 
only 46 per cent of those having transurethral operation and endoenne therapy 
were dead at the end of 40 3 months. The patient’s comfort and life evpectancy 
have been appreciably improved. 

Although the small group receiving endocrine therapy alone may not be repre¬ 
sentative, the result of the analysis is sigmficant (table 13). These patients had 
no obstructive symptoms, but all had advanced carcinoma Eighty per cent 
had metastasis when first seen. This is the same type of patient who prior to 
1942 was sent home without specific treatment or at best received a series of 
v-ray treatment He used to hve an average of 8 to 10 months. (See tables 4, 
5, and 6) 

nisoussioN 

Comparison of the various methods of treatment is difficult since the indica¬ 
tions for treatment were not precisely the same Thus graphical presentation 
purporting to show the relative survival would not be a true curve smee metas- 
tases were present m 80 per cent receiving one type of treatment and only m 25 
per cent with another With any form of treatment there wiU always emerge 
out of a group of patients a few who hve many years It seems evident that 
prostatio carcinoma is extremely slow growing m isolated instances. In this 
type of gland the method of treatment receives unfair credit. On the other 
hand, we are deahng mth an advanced age group subject to all the degenerative 
diseases and even without carcinoma, many of them would die of other lesions. 
But once the diagnosis of carcinoma is made, that is given as the cause of death 
on the death certificate 

A comparatively large group of patients had no treatment at all or at least 
only palhation Nearly all were seen prior to 1940. These patients as a rule 
had no urmary obstruction; they were poor surgical risks, or they had advanced 
caremoma without pain. One had a lammectomy to reheve the pressure on the 
spmal cord due to a metastatic lesion Another had a colostomy, the large car¬ 
cinoma causing complete rectal occlusion A few refused any form of treatment, 
and others were discharged with an inlying urethral catheter upon digitalization 
here These patients survived an av erage of 8 months following diagnosis or 33 
montlis from the onset of symptoms Six of the group lived over 4 yean, from 
the onset of symptoms. In the future a like series will be elumnated since the 
adx ent of estrogenic therapy. 

Suprapubic cystostomy did not prolong the life of the average patient. In 
addition he has to contend with the .apparatus and he certainly is neither com¬ 
fortable nor happy 

X-ray was never given w itli the intent to cure It has, how ever, improved the 
pain associated with metastatic lesions m about 50 per cent of the cases for vary¬ 
ing lengths of time. This form of treatment will be relegated to a mmor role in 
the future Estrogens and orchiectomy wall be tried first. 
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Transurethral resection definitely prolonged the average life of the patients. 
We had 9 per cent stuvival of 5 years. Five survived 5 years, three 7 years, and 
three 9 years. These patients are all symptom free. We are under the impres¬ 
sion that transurethral resection has a definite place in treatment of carcinoma. 
It is the treatment of choice in patients with obstruction where the lesion is too 
advanced for perineal enucleation. 

Radical perineal prostatic resection was forever kept in mind when appraising 
a patient. The following criteria were demanded before the patient was sub¬ 
jected to the operation: 1) The gland had to be freely movable. 2) There could 
be no evidence of metastasis. 3) The patient had to be a fair surgical risk and 
have a good life expectancy. The operation probably should not be performed 
after the seventh decade. Only 16 patients met these requirements. We have 
not succeeded to effect a 5 year cure in 50 per cent, but 5 of the living have sur¬ 
vived 64, 66, 56, 50, and 47 months respectively by June 1, 1946. Three enjoy 
excellent health. Eight of the 16 are alive and have survived an average of 52.6 
months since siHgery. How long they will remain aUve awaits observing. 
Nevertheless this operation offers the only chance of cure. A section and biopsy 
of the suspicious area are always indicated. Should perineal approach be re¬ 
sorted to in all suspicious and questionable cases, more carcinomas imdoubtedly 
would be detected. 

The patients who received endocrine treatment do not present a homogeneous 
nor a closed group. The present group is unselected and has been followed like 
the others. It has been observed that up to 80 per cent respond to this form of 
treatment for varying lengths of time, some dramatically within a few days. 
Immediate results were more frequently noted following orchiectomy, particu¬ 
larly the ameUoration of the pain. A few patients admitted on crutches walked 
out 10 days later symptom free. Estrogen therapy was not a useful supplement 
in cases of failure with orchiectomy. Side effects of estrogen therapy have been 
noted in the form of gynecomastia painful nipples, and induction of relative and 
complete impotence. These symptoms disappeared upon withdrawal of the 
drug. The observation of the last 5 years clarified for us the indication of type 
of treatment for the control of androgenic activity. We are using stilbestrol in 
all cases definitely diagnosed as having carcinoma. Orchiectomy is reserved for 
those patients who show objective evidence of metastasis. 

Estrogenic therapy combined with transurethral resection is the operation of 
choice for prolongation of life and relief of pain. Early radical perineal prosta¬ 
tectomy is just as safe and offers a hope of cure in about 4 per cent of the patients 
seen. 

1 S. Pinckney St., Madison, Wis, 



OBSERVATIONS IN THE USE OF INOSITOL IN ADV.VNCED 
MALIGNANCY OP THE GENITO-URINARY TRACT' 

WILLIAM P. HERBST, JR. am> CLIFFORD E. BAGLEY 
From ihe Department of Urology, Oeorgeiown University School of Medicine, Washington, D.C. 

Inositol is an experimental, nutritional compound and is regarded as a mem¬ 
ber of the vitamin B complex group and has the following chemical formula: 

CHOH 

HOHCi^CHOH 

HOHcl^CHOH 

CHOH 

It is found as a normal constituent in the cells of practically all plant and animal 
tissues. Large amounts have been found in yeast, molds and certain species 
of bacteria. It has also been isolated from animal tissues and body fluids such 
as skeletal and heart muscles, lungs, liver, brain, blood, milk, urine, eggs, etc. 

A number of different forms of inositol are known. It exists in the liver in 
an alkali-labile combination with a large molecule, presumably a protein. A 
combined form e.\ists in heart muscle and possibly other types of muscles. 
Some inositol occurs in the free state. In plants the majoritjtis present as 
phytin, which is the calcium and magnesium salt of inositol. In the tubercle 
bacillus and the soybean, inositol is in combination with the phosphatide fraction 
as a glycoside. 

It is an extremely stable compound with a slightly sweet taste, soluble in 
water but insoluble in absolute alcohol or ether. It can be determined in tissues 
and foods by means of a microbiologic assay employing a specific strain of yeast 
as the test organism, or by chemical methods. 

Inositol was first recognized as an important factor in animal nutrition by 
D. W. Wooley in 1940, who isolated the substance from liver and found that it 
cured a disease in mice which was of dietary origin and was characterized by 
retarded growth and alopecia. It has also been shomi to be a growth factor in 
the chick, in young mice and in rats. Its addition to a highly purified diet 
practically doubled the growth of cotton rats. 

In June 1943, it was reported by Laszlo and Leuchenberger that intravenous 
injections of inositol were found to iidiibit tumor growth in mice, the degree of 
inhibition depending upon the dose injected. It also acts as a lipotropic factor, 
preventing the development of fatty livers. 

Observations by Martin, Thompson and co-workers have noticed a marked 
increase in the peristalsis of the stomach and small intestines in animals receiving 

' Read at annual meeting, itmerican Association of Genito-Urinary Surgeons, Absecon, 
N, J., Juno 0, 1917. » 
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the present time he requires only an occasional dose of Demerol at bedtime. 
We believe inositol has had a rather favorable influence on the symptoms. 

As of January 1948, 2 patients have had a succession of new papillary tumors, 
despite inositol on a prophylactic basis. 

SUMMARY 

Inositol was used in 13 patients with advanced malignancy. The cases of 
carcinoma of the prostate, carcinoma of the penis and seminoma of the testicle, 
all with metastasis, as far as we could determine from their clinical course, did 
not receive any beneficial results from the use of inositol. However the cases 
of carcinoma of the bladder were definitely influenced as manifested by the 
disappearance of hematuria and a reduction in size of the original tumor growth. 
There was 1 case of hypernephroma of the kidney which has had a symptomatic 
response to this drug. A number of these patients are still receiving the medi¬ 
cation and will be brought back for periodic check-ups. 

1801 Eye St., iV. W., Washington, D.C. 



THE DETECTION OF CANCER CELLS IN THE URINE: A CLINICAL 
APPRAISAL OF THE P^iPANICOLAOU METHOD 


CARL J. SCHMDDLAPP II and VICTOR F. MARSUALL 
From the Department oj Surgery {Urology)^ Cornell University Medical CollcgCf New Yorh 
and Memorial Hospi^ls^ Neio York, N. Y, 

The detection of cancers of the vagina, cervh;, and uterus by means of the 
vaginal smear method of Dr. George N. Pananicolaou has proven valuable and 
practical, so that other possible fields of application for the technique were con¬ 
sidered. The method depends primarily on the exfoliation of cells and groups 
of cells from the tumor which can be gathered for smearing on slides. The 
urinary tract would seem well suited for study by the method as urine sediment 
is easily obtained and probably would contain exfoliated cells. Accordingly, such 
a study was begun with Dr. Papanicolaou. A preliminary report on the results 
obtained in the first 83 cases has been made and the attempt was considered 
promising. The study has been continued so that up to G months before the 
time of this writing 333 cases had been so investigated. Wliile not large, the 
group is sufficiently great to determine approximate types and extents of possible 
errors and weaknesses. Furthermore, the group was selected in that not only a 
large percentage of patients with genito-urinary neoplasms, as well as normal 
patients, but also many patients with non-neoplastic urological diseases were 
included. Accordingly a considerable variety of cells in these urines which could 
theoretically cause confusion was present. The series obviously was not a cross- 
section of the general population nor necessarily of a general urologjcal or cancer 
practice. 

Early in the study it became evident that histologically bem'gn neoplasms did 
not put out cells sufficiently deviated from the normal to enable Dr. Papanicolaou, 
who examined all specimens, to differentiate them. Thus the detection of his¬ 
tologically benign papillomas and inflammatory polypi of the urinary tract usually 
failed, though in some instances of luxuriantly growing benign tumors distinctly 
atypical cells were found. In this regard it should be recalled that the liistological 
dividing line between benign papilloma and papillary carcinoma is by no means 
always sharp, there being papillomas with atypical cells which at the same time are 
nothistologically actually cancer. .iSVKcn a malignant tumor was present in con¬ 
tact with the urine, abnormal cells were usually found in the first sediment smears 
examined but in some instances, especially the renal parenchymal and prostatic 
cancers, several specimens were c.xamincd before malignant cells were demon¬ 
strated. In this paper when more than one specimen from a patient was exam¬ 
ined, the report from Dr. Papanicolaou which most indicated that cancer was 
present has been used in each case. Thus it may appear here that malignant 
tumors were easily detected, as indeed they were in most instances, but not in¬ 
variably to the extent that a single specimen provided the evidence. A few’ 
cases had many specimens, and especially at the beginning, the interpretation of 
cells was sometimes difficult. At the same time, we should say that we have been 
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impressed by the facility with which Dr. Papanicolaou has adapted the method^to 
this new field. By using the report most indicative of cancer in each case, more 
false positive reports will be demonstrated. As false positive reports are es¬ 
pecially undesirable, this type of tabulation is particularly useful here. It is 
not always possible to state positively from biopsy or clinical grounds that a given 
patient has a malignant tumor at the specific time the urine for study is obtained. 
We have, therefore, divided the cases into those with clear evidence of genito- 
urinaiy cancer at the time of the examination of the urine (on the grounds of 
biopsy or overwhelming clinical evidence); those with a strong suspicion of can¬ 
cer but in which clinical and biopsy evidence was not conclusive (the six or more 
month’s follow-up greatly decreased this group); and those in which there was 
not even a good suspicion of genito-urinary cancer nor did such suspicion appear 
in six or more months. Briefly then, there would be the clinically cancerous, the 
clinically suspicious, and the clinically non-cancerous groups to be compared 
with Dr. Papanicolaou’s reports. His reports are made in five classes but from 
the clinician’s viewpoint they are reduced to three: no evidence of mahgnant 
cells found in the urine, suspicious elements noted in the urine but not sufficient 
for a diagnosis of cancer (rather like the pathologist’s common request for more 
or better biopsy material); and definite evidence of mahgnant cells found in the 
urine. These reports will be termed the laboratory noncancerous, the laboratory 
suspicious, and the laboratory cancerous. If the method were one hundred per 
cent perfect and a perfect tabulation were possible, the “clinical" and "labora¬ 
tory” groups would be composed of exactly the same cases in each categoiy. No 
perfect means is yet available to diagnose and exclude cancer. Some of the diffi¬ 
culties in the present tabulations have been mentioned and finally we must add 
that human judgment was at times necessary in the clinical classification particu¬ 
larly when there was no recent biopsy. Clinical data were furnished Dr. Papani¬ 
colaou only after he bad made his report, except that in a few difficult cases, in 
which several specimens were sent for examination, a consultation was held during 
the study. 

One hundred and ninety-eight cases were reported from the laboratory as with¬ 
out evidence of malignant cells in the urine sediment. One hundred and seventy- 
six or 88.8 per cent of these were clinically noncancerous, 8 or 4.1 per cent were 
clinically suspicious, and 14 or 7.1 per cent were clinically cancerous. Of the 14 
clinically cancerous, 13 were biopsy proven (one a testicular cancer) and the four¬ 
teenth was a clinically advanced instance of prostatic cancer. One of the 8 clini¬ 
cally suspicious had previously had carcinoma of the bladder, but that disease 
could not be demonstrated at the time the urine specimen was obtained. From 
these items, it is apparent that the method as here applied will detect a large per¬ 
centage of urinary tract cancer, but not all, so that this technique is of limited, 
though also of significant, value in excluding urinary cancer. 

Fifty-three cases were reported from the laboratory as suspicious but not war¬ 
ranting, by the evidence in the smear, a diagnosis of malignant neoplasm. 
Twenty-four or 45.3 pr cent of these were clinically cancerous, 19 being biopsy 
proven and the remainder quite obviously so on clinical grounds. Six were clinic¬ 
ally suspicious, and 23, clinically non-cancerous. From these figures it seems 
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that a suspicious report from the laboratory is significant, and as previously 
noted, seems equivalent to the pathologist’s request for more or better material. 

Eighty-two cases were reported from the laboratory as having definite malig¬ 
nant cells in the smear. Seventy-one or 86.5 per cent were clinically cancerous, 
63 being biopsy proven and 8 clinically obvious. Eight were clinically suspicious 
but not definitely with cancer: two have a distorted pyelogram, two had bladder 
tumors of some type but biopsy was unsatisfactory, two had hard irregular pros¬ 
tates but biopsy (possibly not adequate) did not reveal cancer; one had had can¬ 
cer of the bladder but cystoscopy was negative when the specimen was obtained, 
and one had abdominal metastases from carcinoma of a kidney which had been, 
removed. Finally there were 3 cases reported from the laboratory ns cancerous, 
in which no cancer could be demonstrated by apparently satisfactory biopsy and 

Table 1. Comparison oj Dr, Papanicolaou's reports with clinical fintltngs (maltgnan 

tumors ontp) 


PAPA^nCOlAOO'S CLASHES 



i-n 

lit 

IV*V 


Negative 

Suspiaous 

Positive 

Patients showing 




Ko malignant cells in urine total 
Suspicious cells only 

Malignant cells present total 

198 

S3 

82 

Clinical evidence 

! 



Chmcally cancerous 


24 


Total and per cent 

u { 7 1%) 

(45 3%) 

71 (80 5%) 

Clinically suspicious 


0 


Total and per cent 

Clinically non cancerous 

' 8(4 1%) 

1 

23 

8 ( 9 9%) 

Total and per cent. 

176 (88 8%) 


3 ( 3 G%) 


which clinically were little more than suspicious. Two of these three, however, 
did have definite papillomas of the bladder and the other’s prostate, while impres¬ 
sive clinically, was biopsied via the permeum without finding cancer in the 
paraffin section. We should mention also that in the beginning of this study one 
patient persistently liad unusual cells m the smear which Dr. Papanicolaou 
thought probably malignant but subsequently these cells have been found several 
times in cases obviously without neoplasm. Thus the inspection of the clinically 
suspicious and clinically noncancerous cases in which a “laboratory cancerous” 
report was made reveals no absolutely clear instance of a false positive report. 
iUso the most likely possibilities for a clear false positive report occurred in in¬ 
stances of a suspicious feeling prostate but with a negative biopsy. As pre¬ 
viously pomted out, atypical areas do occur in papillomas and the dividing line 
from papillary cancer is not always sharp. Hence a laboratory report of malig¬ 
nant cells in the smear scorns quite reliable though perhaps not infallible. (See 
table 1.) The method is not intended to replace tissue biopsi^ 

Three cases deserve special notice as bladder cancers were found because the 
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smear report caused a more thorough search in. patients being investigated for 
other urological diseases. In two of these the symptoms suggested prostatism, 
there was infected residual urine, and the prostate was enlarged. In both Dr. 
Papanicolaou's report of malignant cells in the urine sediment was the first in¬ 
dication that cancer was also present. A detailed cystoscopic search under spinal 
anesthesia failed to identify tumor in one of these cases but cancer inside a bladder 
diverticulum was found in both on suprapubic exploration. The third case was 
one of a patient referred for evaluation of a peculiar pyelogram which had been 
made for supposed calculus in the ureter. Most of our attention was directed 
to repeating the pyelogram with oblique views, etc. Malignant cells were con¬ 
sistently found in the bladder urine and once in the suspected kidney’s urine. In 
spite of much argument pro and con it was decided best to remove the kidney 
which was done and no neoplasm found. Postoperatively malignant cells were 
still present in the bladder uriue so a detailed cystoscopic search was made under 
spinal anesthesia. After some time a pale, small, papillary tumor was seen just 
behind the ureteral orifice which on biopsy proved to be a low grade papillaiy 
carcinoma. Aside from some object lesions on more systematic examinations 
and not concentrating entirely on one suspicious area, this case does demonstrate 
that a ureteral catheter can drag cancer cells from the bladder up into the kidney. 
After treatment of the bladder lesion, cancer cells disappeared from the urine. 

As this study progressed bladder cancers appeared to provide the most suitable 
situation for applying the method. This is as would be suspected since exfolia¬ 
tion would likely be profuse and only confused by inflammatoiy or radiation 
effects. In a group of 36 patients with histologically proven benign bladder 
tumors, the laboratory report was: no malignant cells in 27; suspicious cells 
only in 8; and malignant cells found in 1. The detection of benign papillomas 
by the method as at present applied therefore is of little value. In 67 patients 
with histologically proven malignant bladder tumors at the time urine was ob¬ 
tained for study the laboratory reports were: malignant cells found in 49; sus¬ 
picious cells found in 10; and no malignant cells found in 8. Most likely more 
malignant cells would have been found in this group if more urine samples had 
been examined, particularly as only one specimen was often sent for examination. 
Catheterized specimens, especially from females, usually present less confusing 
elements t han voided ones, but the vast majority in this report were voided. 
The presence of malignant bladder tumors could not be absolutely ruled out by 
the test alone but the vast majority could be readily detected. Further practice 
and more specimens per patient will likely reduce the number of bladder cancers 
missed by this method, which is not intended to replace cystoscopy, biopsy, etc. 

Some not settled points of interest, and possibilities, have come to attention 
during the study. The change in the character of the cells after estrogenic ther¬ 
apy in cases of prostatic cancer has been notable so that Dr. Papanicolaou usually 
reports correctly that the patient must be receiving hormone therapy. Other 
aspects of hormonal effects on the genito-urinary apparatus, and other tumors, 
might be so studied. Several times during the investigation malignant cells 
could be found in the urine sediment after all visible cancer had been removed. 
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In many instances a tumor has subsequently reappeared, thus suggesting that 
the method might be of prognostic and follow-up value. 

CONCLUSION 

Dr. Papanicolaou’s technique for the detection of malignant cells in the urine 
sediment of patients wth urinary tract cancer has been vastly better than our 
mcpectations. Falsely positive reports have been almost, though not quite, non¬ 
existent, and even in the very rare possible instances tliere remains a notable 
doubt of the absence of cancer from the clinical evidence. A suspicious smear 
report from the laboratory means cancer nearly half the time, and therefore dic¬ 
tates more study by the usual urological means as well as by this method. A 
negative laboratory report decreases the possibility of urinary tract cancer being 
present but does not reliably rule it out. The method as now applied is of very 
little value in the detection of benign tumors, and is of greatest value concerning 
bladder cancer (but not benign papilloma). The obtaining, preserving, and pre¬ 
paring of specimens is inexpensive, quite simple and not time-consuming. The 
authors eaimot reliably comment on the difficulties in the microscopic interpreta¬ 
tion e.xcept that it would seem more than likely that any person well trained in 
pathological microscopy could learn the recognition of these cells and patterns 
without difficulty. Dr. Papanicolaou himself examined these slides and 
often spent much time on a single specimen. More than one specimen for exam¬ 
ination is advisable. We would caution against clinical application until a fairly 
large series has been tested against the usual data, especially biopsy, by anyone 
just beginning. We point out also that this study is not complete and tlius new 
problems may come to attention. Finally, it is not intended that this method 
should supplant or exclude recognized methods but rather that it may provide 
another tool for the detection and study of urinary cancer. 
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EXPERIENCES WITH STAINED SMEARS OP CELLS EXFOLIATED 
IN THE URINE IN THE DIAGNOSIS OF CANCER IN THE 
GENITO-URINARY TRACT: A PRELIMINARY REPORT^ 

RICHARD CHUTE and DAVID W. WILLIAMS 
From the Urological Service of the Massachusetts General Hospital, Boston, Mass. 

The recognized excellent results in the diagnosis of cancer of the uterus and 
cervix by the finding of exfoliated malignant cells in stained vaginal smears 
achieved by Papanicolaou and also by the Vincent Memorial Laboratory of the 
Massachusetts General Hospital using the Papanicolaou technique, followed by 
the publications of Papanicolaou and Marshall, and Papanicolaou, indicating that 
this method might be of value when applied to the urinary sediment, inspired the 
authors to tmdertake this study. 

The authors hasten to aclcnowledge a great debt of gratitude to Ruth M. 
Graham, B. S. of the Vincent Memorial Laboratory of the Massachusetts General 
Hospital; also to Dolores Chapman, Marjorie Soule and other workers in the same 
laboratory. Without their help this study could not have been done, as they 
prepared, examined and interpreted the smears, and thus made our study possi¬ 
ble. This is a preliminary report of a series which the authors realize was not 
controlled as closely and accurately as desirable, but it describes our first experi¬ 
ences with the technique of urinary smeam. 

The diagnosis of carcinoma of the urinary tract usually presents no great prob¬ 
lem because of the modern methods of study, such as cystoscopy, biopsy and 
x-ray examination. However this study was undertaken to see how reliable the 
urine smear method might be in the diagnosis of cancer, with the thought that, if 
accurate, it might have use as a screening test applicable to large numbers of 
patients, being simpler and less expensive and less bothersome to the patient 
thnn cystoscopy, etc. Also it was hoped that it might help in the diagnosis of 
very early carcinoma of the prostate, in the diagnosis of certain puzzling cases of 
kidney disease, and in the differentiation between renal cyst and renal tiunor. 

The work started in June 1946, and the technique used was that described by 
Papanicolaou. The second urine smear done was positive and paved the way to 
a diagnosis of carcinoma of the renal pelvis in a case in which it had previously been 
partly imsuspected. When this was confirmed at operation, the authors ’ enthusiasm 
went to fever pitch. However this enthusiasm soon abated, as many subsequent 
smears were unsatisfactory for adequate examination, and smears from patho¬ 
logically proven cases of cancer failed to show malignant cells. Despite these 
discouraging results 2 cases of carcinoma of the prostate and 2 cases of carcinoma 
of the bladder were diagnosed by smear in this series. Finally Mrs. Graham sug¬ 
gested a change in technique as follows. Instead of adding 10-20 cc 95 per cent 
alcohol to 40 cc of urine and then centrifuging, as recommended by Papanicolaou, 
the entire fresh urine specimen was first centrifuged in a number of test tubes, the 

1 Read at annual meeting, American Urological Association, Bufifalo, N. Y., June 30,1947. 
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sediments pooled and then Avere fixed in 05 per cent alcohol. This slight modifi¬ 
cation seemed to work much better, and incidentally saved a lot of 95 per cent 
alcohol. Other than that no deviation was made from Papanicolaou’s technique. 
Three stained slides of the sediment were made for each urine. Tins new modifi¬ 
cation made such an improvement in the results that it was decided to discard all 
the first series of cases numbering 62, and the results reported in tliis paper are 
based entirely on the work since this modification. 

The microscopic examination of the slides in the search for exfoliated tumor 
calls requires much experience, especially as the criteria are not always definite 
and absolute. The tumor cells are identified largely on the basis of marked 
variation in size and shape, dark hyperchromatic staining nuclei, giant nuclei, 
aud absolute or relative increase in the size of the nuclei in ratio to the amount of 
cytoplasm. The e.xaminer scores the slides as "positive” for malignancy or as 
“negative," and all slides in which the e.xaminer is uncertain are scored as "doubt¬ 
ful.” A “doubtful” smear calls for repeat e.xaminations of more urine specimens 
until a "positive” or "negative” diagnosis can be made. The statistical scoring 
is based on the first slide upon which a definite “positive" or “negative” diagno^ 
can be made. For instance, if the first slide is reported “negative" in a proven 
case of carcinoma, this is scored as a mistake, even thou^ subsequent smears 
may be “positive.” The diagnosis in any case is not knorvn to the examiner, 
until after the slide has been scored, the decision “positive,” “negative" or 
"doubtful” being made entirely from the examination of the smear. Unfortu¬ 
nately in many cases, there is too little cellular sediment on which to make a 
diagnosis, and also if the urine is not quite fresli the cells may degenerate, and 
thus be useless for study. All such cases are th^o^vn out as unsatisfactory. The 
first voided specimen in the morning should be used, and taken directly to the 
laboratory. 

In accordance noth our aim to obtain a practical evaluation of this method, 
and also in order to gmn experience in the interpretation of cellular findings in 
urine, urines were examined from a variety of ages, sexes and diagnoses, both 
caivoerous and non-cancerous. Most of the urines were voided specimens, but 
some were catheter specimens. However there was one requirement, wliioh was 
insisted upon in order to have the results of any value. That was that each pa¬ 
tient had to have a definite diagnosis, based either on actual pathological e.xami- 
nation of tissue or on a definite clinical diagnosis. Without this, it was believed 
that the smear results could not be properly controlled and evaluated, and such 
cases were excluded from the series. 

A total of 338 urine specimens from 256 different patients were examined. 
Many of the slides made from these urines were unsatisfactory for diagnosis 
either because they contained too little cellular material or because the cells had 
degenerated, and therefore they were discarded. Also all slide results which re¬ 
mained scored as “doubtful,” often due to failure to obtain further urines for 
repeat examinations, were discarded as being of no positive determinative value. 
Also a good number of patients had to be eliminated from this study as unsatis¬ 
factory in helping evaluate the method, because a definite diagnosis was never 
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established. As a result of these discards which were made in order to keep 
accurate control of our series, the number of urines which could be definitely 
scored as “positive” or “negative” were decreased to 194 coming from 168 differ¬ 
ent patients. Thus it is apparent that much effort was improductive of definite 
results. 

Of these 168 patients, 109 had no malignant disease. Of these 109, 96 (or 88 
per cent) were correctly called negative, while 13 (12 per cent) were incorrectly 
diagnosed as positive. Fifty-nine patients had malignancy of the urinary tract 
and in 32 of these (55 per cent) the malignant disease was detected by the smear, 
while it was missed in 27 others (45 per cent). Thus in this series of 168 patients, 
128 or 77 per cent were diagnosed correctly either positive or negative, the total 
error being 23 per cent. See table 1. 

On reviewing the 59 malignant cases, it was found that the 29 carcinomas of 
the bladder comprised the largest group, 19 of which (65 per cent) were diagnosed 
by smear. It was interesting that most of the bladder tumors which were not 
diagnosed were of the small papillary type of fairly low malignancy (grade 

Table I 

59 patients with malignancy of urinary tract 
55% correctly diagnosed as “positive” by urine smear 
45% incorrectly diagnosed as “negative” by urine smear 

109 patients without demonstrable malignancy in urinary tract 
88% correctly diagnosed as “negative” by urine smear 
12% incorrectly (?) diagnosed as “positive” by urine smear 

Total 168 patients with and without malignancy in urinary tract 
77% (128 patients) diagnosed correctly as either “positive” or “negative” by urine 
smear. 


lA-IIA), and there was only 1 extensive carcinoma that was missed. A corollary 
to this was the fact that all but 2 of the bladder carcinomas diagnosed were 
of no less than grade II malignancy, and half of these were of grade III and IV 
malignancy. Also many of the tumors giving positive smears were of the B 
type, primarily infiltrating, whereas there was no B type tumor among those 
giving negative smears. Thus it would appear that the more maUgnant a blad¬ 
der tumor is, the more apt it is to be discovered by urine smear. 

When the carcinomas of the prostate are considered, it is really surprising that 
so many (10 out of 24 or 42 per cent) should have given positive urine smears, as 
one would not expect a sufficient number of the prostatic cells to get into the 
urethra to be of diagnostic value. The results of a small series of smears on pros¬ 
tatic secretions (which is to be added to and published later) has given approxi¬ 
mately the same percentage (40 per cent) of positive smears on prostatic secre¬ 
tions in cases of carcinoma of the prostate. Interestingly enough, urethral 
catheter drainage did not prevent at least 2 cases from yielding positive smears, 
although it is the opinion of the authors that voided urine is more apt to contain 
the sought-for cells. It would seem that massaging the prostate before the pa- 
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Fir 1 Photonucrograplis (X 100) of ciseof adenocarcuionu of probt itc Patient U B 
/I, Pap imcolaou stain of urinary aediment, shonmg 3 malignant cells together in center of 
field Note size of tluse cells in comparison with surrounding pohmornhonuclc ir Icuco- 
cjtcs Ji, Histological ‘'cction from prostate, shoeing Urge number of malignint cells, 
grouped m form of rough oval, similar to those seen in urinir> sediment (Hemutox>Iin 
and cobin ) 
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Fig. 4. Photomicrographs of case of renal cell carcinoma (hj'pernephroma). r 

P. S. A, Papanicolaou stain of urinary sediment, showing large malignant cell „„(■ 

picture. B, Histological section from kidnej’ tumor, showing number of large malig 
cells similar to that seen in urinary sediment. (Hemato.x'ylin and eosin.) 
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ticnt had voided, and then having him void after the massage, should be the 
combination most apt to be productive of a positive smear. In half the cases 
diagnosed the patients were taking stilbestrol and at least 1 patient had had 
orchidectomy. As far as could be determined the grade of malignancy of the 
cancers of the prostate had no obvious relationship to whether or not they were 
diagnosed by smear. It is reasonable to expect that the location of the malignant 
tumor in relation to the bladder or urethra may be of considerable importance in 
this regard. In 58 per cent of the cases of prostatic malignancy the urine smear 
was scored as negative for malignancy. 

One out of the 3 cases of renal cell carcinoma of the kidney parenchyma was 
diagnosed by smear. On pathological e.xamination, this case showed e.xtension 
of the tumor into the renal pelvis. One of the cases missed had no red blood cells 
in 2 urinalyses, and pathological examination showed no invasion of the pelvis 
by the tumor. 

The only case of edreinoma of the renal pelvis gave a “positive” smear. One 
of carcinoma of the cervLx, which had involved the bladder, was diagnosed, but 
surprisingly enough a grade II carcinoma of the female urethra was not. In this 
latter instance, it is not knoim whether the specimen was voided or catheterized, 
but the latter is suspected. Two out of 3 cases of benign renal cyst were diag¬ 
nosed correctly as “negative,” but one was called malignant in error. 

It is the 12 per cent of cases incorrectly reported as positive that are most 
bothersome. It seems probable that a number of those patients giving repeated 
strongly positive smears but in whom no malignancy was discovered, will even¬ 
tually be found to have carcinoma, and they are being followed closely. for 
the others, it can only be said that with more e.xperience in interpreting these 
slides, some of which are extremely puzzling, the results should be better in the 
future. It is believed by some that occasionally chronic inflammation or irrita¬ 
tion in the urinary tract will cause the transitional epithelial cells there to some¬ 
what resemble malignant cells. .“Uso it has been stated that ureteritis cystica 
may give a somewhat similar picture. Two renal operations were carried out 
partly only on the basis of falsely "positive” urine smears; one showed a renal 
cyst, tile other an essentially normal kidney. One had hematuria and both had 
x-ray findings suggestive of tumor so that the operations were not performed 
largely on the basis of the smear, but undeniably the “positive” smears were 
additional evidence in the wrong direction. 

In some ways tliis first year’s preliminary work with urinary smears has been 
disappointing in that the results of considerable time and effort had to bo dis¬ 
carded as not well-enough controlled to be of real value to our series, and the 
accuracy of the results so far has not been up to that in malignancy of the uterus 
and cervix. Undoubtedly part of the reason for this is that, in accordance with 
our aim to obtain a practical evaluation of this method wliicli might be applicable 
as a screening test for largo numbers of people, most patients had examination 
of only one specimen of urine. There is no doubt that repeat examinations would 
result in a higher percentage of positive smears. This was shown in a number 
of our cases where the first specimen was “negative,” “doubtful” or "unsatisfac- 
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toiy,” while the second or occasionally the third specimen yielded a “positive” 
smear. This would indicate to us that this method probably is not suited to be a 
screening test for large numbers of people. 

On the other hand, 3 cases of malignancy were first diagnosed by smear, having 
been previously partly xmsuspected. One patient had 3 positive urine smears 
before carcinoma of the bladder was finally diagnosed by a second biopsy at the 
eighth cystoscopy. Another patient who gave positive smears of both urine 
and prostatic secretion had negative Silverman needle and open prostatic biop¬ 
sies, and only after a perineal prostatectomy was grade III adenocarcinoma of the 
prostate spreading along the bladder neck diagnosed. The smear on the third 
patient lead to the diagnosis and subsequent removal of extensive carcinoma of 
the renal pelvis. 

In any case in which there is particular interest, two or three smears should be 
done. Also, as remarked before, another specimen of urine should always be sent 
when the first smear is reported “doubtful.” In this series, it was planned to 
always do that, but sometimes there were slip-ups and repeat urines were not 
sent when the first report was “doubtful.” If this had been done in all our 
“doubtful” cases, the results would in all probability have been better, as a 
number of “positives” had the first smear reported as “doubtful,” and also 
some cases of proven malignancy where the first slide was “doubtful”, never had 
another slide, and therefore were discarded from the series. 

See figures 1,2,3, and 4. 


CONCLUSIONS 

This is a preliminary report on our experiences \vith the examination of stained 
' smears of cells exfoliated in the urine in the diagnosis of cancer in the genito¬ 
urinary tract. 

In the examination of several hundred urines there was a lot of waste of effort, 
time and material due to smears being unsatisfactory for diagnosis. The chief 
reasons for unsatisfactory smears were either that the cells had degenerated 
because the urine was not fresh enough or that the urine contained too little 
cellular material to examine. 

In order to have the results of value, it was insisted that patients have a defi¬ 
nite diagnosis based either on actual microscopic examination of tissue or on a 
definite clinical diagnosis. If this was not possible, such patients were excluded 
from the series. 

A total of 338 urine specimens from 256 different patients were examined, but 
after the discards due to the aheady mentioned factors of unsatisfactory slides 
or incomplete diagnoses or follow-ups, the number of urines which could be called 
definitely “positive” or “negative” was decreased to 194 from 168 different 
patients, and the figures are based on this fairly well-controlled group. 

One hundred and nine patients had no malignancy, and 96 (88 per cent) were 
correctly caUed “negative,” while 13 (12 per cent) were incorrectly diagnosed as 

“positive.” . . j c 

Fifty-nine patients had malignancy of the gemto-urmary tract and m 32 of 

these (55 per cent) the malignant disease was detected by smear, while it was 
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missed in 27 (-45 per cent). Thus in tliis series of 168 patients, 128 or 77 per cent 
were diagnosed correctly as either “positive” or “negative.” 

Sixty-five per cent of 29 carcinomas of the bladder were detected by smear. 
Most of these were of at least grade II malignancy, and half of them grades III 
and IV. Practically all of the bladder tumors missed were of low grade malig¬ 
nancy and of the papillary type. 

Forty-two per cent of 24 carcinomas of the prostate gave “positive” smears. 
Half of the cases diagnosed had been on stilbestrol; one had had orcliiectomy. 
The grade of malignancy of cancers of the prostate had no apparent relationship 
as to whether or not they were diagnosed by smear. 

A “positive” diagnosis by smear was made on one of the 3 cases of reiml cell 
carcinoma. This case showed extension of the tumor into the renal pelvis, one 
of the undiagnosed ones did not. The only case of carcinoma of the renal pelvis 
was diagnosed by smear. 

Two out of 3 oases of renal cyst were diagnosed correctly as benign, but one was 
falsely called malignant. 

The 12 per cent of cases incorrectly reported “positive” are distm'bing. How¬ 
ever in those cases where the tests are repeatedly “positive,” it seems quite 
probable that undiagnosed malignancy is present, and such cases are being fol¬ 
lowed closely. 

Three cases of malignancy were first diagnosed by smear, having been pre¬ 
viously partly unsuspected. One patient had 3 “positive” smears before carci- 
noina of the bladder was finally diagnosed at his eighth cystoscopy and second 
biopsy. Another patient who gave “positive” smears of both urine and pros- 
tatio secretion, had negative Silvermann needle and open prostatio biopsies and 
only after a perineal prostatectomy was grade III adenocarcinoma of the prostate, 
spreading along the bladder neck, diagnosed. The “positive” smear on the third 
patient led to the diagnosis and subsequent removal of extensive papillary cancer 
of the renal pelvis. 

It has been demonstrated in this scries that repeat examinations increase the 
probability of detection of the malignant cells. Therefore with more c.\perience 
in interpreting the smears, and with slides on at least 2 urines from each patient, 
and repeat urines on all “doubtful” smears, the results should improve in 
accuracy. 

■ SSO Dartmouth St., Boston, Mass. 
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DISCUSSION 


Dr. Archie L. Dean (New York, N. Y.^): I can best amplify the experiences 
so well described by Doctor Chute by reciting the results obtained from the ex¬ 
amination of stained smears of the urine from 333 patients seen in Doctor Stevens’ 
Service of the New York Hospital and the Department of Urology of the 
Memorial Hospital. Since these tests represent Papanicolaou’s fundamental 
work on the diagnosis of tumors of the genito-urinary organs by recognition of 
desquamated tumor cells in the urine, many specimens from patients with dis¬ 
eases of the genito-urinary organs other than tumors were submitted. All of the 
examinations in this series were made by Papanicolaou and to obtain the diag¬ 
nostic value of a 9 months period of observation of a small group of patients with 
originally improved clinical diagnoses no tests are reported which were performed 
later than September 1946.- 

After studying smears from a group of patients with bladder papillomas 
(table 1) it became evident that cells exfohated from microscopically benign 
tumors showed no recognizable differences from normal cells. Difficulty also 
may be e.xperienced in recognizing as cancerous cells from tumors of a low grade 
of malignancy. These considerations, therefore, show the test undependable in 
detecting the great maj ority of bladder tumors. It was noted that more than one 
examination may be necessary before cancer cells can be found in cases of clini¬ 
cally demonstrable growths of the renal parenchyma and prostate. Therefore, 
lacking strong clinical evidence these diagnoses might have been missed. As 
would be expected, the smear test was found unsuitable for detecting tumors of 
the testis or kidney after nephrectomy even when metastases were present. 

Negative smear tests agreed with clinical diagnoses in about 90 per cent of 
patients examined (table 2). 

Table 3 compares equivocal smear tests with the clinical conditions present. 
The laboratory report “suspicious of cancer” means that the microscopic test was 
uncertain and that additional urine specimens and further clinical data are re¬ 
quested. It may be seen that in this group the clinical diagnoses were divided 
almost equally between benign and malignant conditions. While not a definite 
microscopic diagnosis, suspicious findings warrant further clinical investigation 
in unproved cases. 

In table 4 Papanicolaou showed the greatest accuracy and he should be com¬ 
mended for reporting few, if any, false positive tests. 

Of all cancers of the genito-urinary organs those of the bladder appear most 
suitable for accurate diagnosis from smears. Table 5 indicates that cystoscopy 
with removal of a portion of the growth is more accurate. 

The smear test was of great value in 2 patients with benign prostatic hyper¬ 
plasia. Cancer cells were reported but chnical examinations failed to find tumors 
because they were within diverticula. 


1 From the Department of Urology, Memorial Hospital, l^w York, N.Y. . , 

21 am indebted to Drs. Carl J. Schmidlapp and Victor F. Marshall for the statistical 
studies on which this discussion is based. 
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In conclusion I would say that the smear test when performed by Papanicolaou, 
a man wth more than 20 years e>cpenence, intensely interested in the success of 
the method, and who will spend hours, if necessary, examining a smglo specimen, 
has corroborative value m diagnosmg the most mahgnant tumors of Uie unnaiy 


Table 1. Examination of ameara from S8 patients with bladder papillomas 


No malignant cells 

Suspicious cells 

Cancer cells 


Cttet 

27 

8 

1 

Table 2 Negative smear examtrmtio]^ 


Casej 


No microscopic evidence of cancer 

193 


No climcal evidence of cancer 

17G 

89% 

Chmcally suspicious of cancer* 

8 

4% 

Clinically proved cancer 

14 

7% 


*Tbo patients classified as ^'clinically auspicious*' had clinical ovidenco of tumora 
without microscopic verification such as distorted pyclograms, indurated prostates or 
proved bladder cancers at a previous tunc 


Table 3 Equivocal microscopic findings 


Microscopically suspicious of cancer 

Casts 

53 

Clinically cancer 

24 

Chmcally suspicious 

6 

Clinically non cancerous 

23 

Table 4 ^Ucroscoptcally positive for cancer 



CoSiS 


Microscopically cancer S2 

Clinically cancer 71 

Clinically suspicious 8 

No clinically demonstrable cancer 3 


(Papilloma of bladder (2), indurated prostato with nogativo pcrmcal biopsy) 


Table 5 5mcar teal of 67 histologically proved bladder cancers 



Cases 

Cancer cells found 

49 

Suspicious of cancer 

10 

No cancer cells found 

8 


tract. When performed under other conditions the value of the test is 
questionable 

Dll JtiiES B Cuoss (Buffalo, N Y.): I ivas very much interested in Dr. 
Chute’s paper, because ive have been domg some work along the same hne at the 
Deaconess Hospital. 

The paUioIogical work was done by Dr Tannhauscr, pathologist at the 
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Deaconess Hospital. He has done considerable work on cancer of the lung from’ 
sputum specimens. These cases are all of renal tumor. They were taken by 
cystoscopy. 

There were 20 specimens examined. Three of the 5 cases of proven malignancy 
had a positive diagnosis made. Two of these cases are renal cell carcinoma, one 
papillary carcinoma, one renal calculus, and one more case received the interpre¬ 
tation of “suspicious cells found, please repeat.” The patient was operated upon 
before a second specimen was obtained. This proved to be carcinoma. 

I have asked Dr. Tannhauser to demonstrate the slides. 

De. TANNH.4.USER (Buffalo, N. Y.): (Slide) This is from a papillary carcinoma- 
of the pelvis, and you see here the tumor cells with the large nuclei. 

The next slide is from the same patient. This specimen was obtained at a 
second examination. You see exactly the same tumor formation and the diag¬ 
nosis was confirmed by operation. 

(Slide) This is from a so-called clear cell carcinoma. You see the nuclei are 
so much smaller than in the papillary carcinoma of the pelvis. You see here the- 
clear cell. 

(Slide) This is also from a clear cell carcinoma. Can you see the relatively 
small nuclei? 

(Slide) This is a suspicious case which remained unproved. Again the same 
cell architecture and the same large nuclei. 

The technique we used is somewhat different than that used by Drs. Chute 
and Papanicolaou. AH of these slides were made from paraffin embeddings of the 
sediment obtained at catheterization. We often embed a very minute amount 
of cells in plasma which afterwards are coagulated by adding a little calcium 
chloride. We obtained coagulum embedded routinely, paraffin-like in the other 
specimens. 

We have never made a diagnosis from single cells. We have always made 
diagnosis from clumps or masses of cells, and this is, I think, a much more- 
reliable method. 

In the last 2 years we made 20 examinations of specimens obtained cysto- 
scopically. Fifteen of them were completely negative and were proved negative 
in the clinical follow-up; whereas one was foimd negative which, as Dr. Cross- 
said, was proven carcinomatous at operation. 

Dr. D. M. Davis (Philadelphia, Pa.): I wish to say just a few words in regard 
to the diagnosis of carcinoma of the prostate by means of Papanicolaou’s stain. 
As you recall, a paper on this subject was presented by Drs. Herbert and Lubin 
of the Jefferson Hospital, at the meeting of -the Mid-Atlantic Section of this 
society last spring in Washington, and has been published in the Journal of 
Urology (March 1947). At the time of this publication, they had studied very 
carefully over 200 cases. 

It would seem to me that in this work it would be very important to distinguish 
between the detection of cancer of the prostate and the detection of cancer of the 
urinary tract proper; that is to say, the bladder, ureter and kidney. 
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There are two reasons for this. In the first place, the ceil picture of prostatic 
cancer is quite different from those arising from the transitional epithelium of the 
urinary tract. Secondly, these cells are within the substance of die prostate and 
it is e.xtremely unlikely that an adequate supply of them would be present in an 
ordinary specimen of voided urine to make a reliable diagnosis. 

Certainly, with careful study of e.xpresscd prostatic secretion, the percentage 
of correct diagnoses is much higher than that reported by Dr. Chute. 

Further, we find that the percentage of correct diagnoses goes higher, and the 
percentage of uncertainty goes lower, as the e-xperience of the pathologist with 
this method increases. 

It is, as Dr. Chute has brought forward, and also Dr. Cross, necessary in many 
instances to repeat the examination. This is particularly true in small, hard 
prostates from which it may. in certain instances, be impossible even after several 
trials to e-xpress any secretion whatever. In such cases, of course, the method 
does not work. 

In regard to the danger of doing prostatic massage in case of cancer, I agree of 
course that there is such danger, and one should not perform prostatic massage 
on a ease obviously of cancer, but this test is not to be used in cases that are ob¬ 
viously cancerous, and its primary importance, its tremendous and thrilling 
importance, is that it may be the means by which we can detect prostatic car¬ 
cinoma early enough to cure it by radical operation, and that is the way we have 
to cure it if we are going to cure any cases at all. 

Now, if the case is doubtful, I submit, gentlemen, that the danger of perform¬ 
ing prostatic massage on such a case is less than the danger of letting'the cancer 
go imrecognized. 

Dn. Kichabd Chwte (Boston, Mass.): I think Dr. Dean and I are in funda¬ 
mental agreement, that, so far as urines go, tiiis is an interesting adjunct to our 
diagnostic armamentarium, but as yet it is not of primary importance. Possibly 
at some future time it may assume tiiat importance. IVhen you realize that, 
even in the hands of Dr. Papanicolaou or of our workers at the Massachusetts 
General who have done thousands of vaginal smears, mistakes are made some¬ 
times, think what the average laboratory worker will do. 

I am also indebted to Drs. Cross and Tannhauser, and I was interested in Dr. 
Tannhauser’s slides and in his method. However, it is much more of an under¬ 
taking to prepare slides by his technique than by the Papanicolaou technique, 
whicli is a practical d'lsadvantage of his method. 

IVhen it comes to Dr. Davis’s remarks, I am in complete agreement with him 
but the prostatic secretion in carcinoma of the prostate is a separate situation 
from the urines about which I am speaking today. I had tliought of bringing 
our ratlier small series of prostatic secretions into this report,' but I decided I 
would just stick to the urines and put the secretions in carcinoma of the prostate 
in a separate paper. Frankly, w e were perfectly amazed tliat we should have got 
42 per cent of positives in the urine from carcinomas of the prostate, because one 
wouldn’t e.\pect many prostatic cells to be obtained in voided urine. 
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DISCUSSION 


Also I would agree with Dr, Davis that the risk of spreading early carcinoma 
of the prostate by a massage or two is certainly well worth running, if one can 
thereby diagnose them early enough to have a good chance of being able to cure 
them by an early, radical prostatectomy. 

Our thought, when we started this work, was that this might be used possibly 
as a screening test for hundreds of people. In other words, if a patient came into 
a big clinic, one of the screening tests he might have would be a cytological ex¬ 
amination of the urine. The way things look now, a good many cases of cancer 
in the urinary tract would be missed, if only one specimen of urine were examined 
routinely in a screening test. 



XmETHEAL STRICTURE: A PATHOLOGIC.U, STUDY* 

DONALD E. BEARD asd WILLIAM E. GOODYEAR 

From the Department of Urologp^ Emory Vnivereity School of Medicine and Grady Memorial 
Hospital, Atlanta^ Ga, 

The pathology of urethral stricture has not been as carefully studied as have 
other urological diseases in recent years. This has in some measure been due to 
the prevalent opinion that the disease is decreasing since better methods for 
treatment of gonorrhea have been available for more than 10 years. That the 
pathology of the disease is little understood is exemplified by the fact that there 
have been few if any advances in its management for more than two decades. 
Accordingly, a study of the pathology of urethral stricture would appear worthy 
of report. 

The material upon which this report is based consists of 211 consecutive cases 
of urethral stricture treated at this clinic during the course of a year. All ques¬ 
tionable oases were discarded as were so-called “large caliber” strictures, and 
only those cases having a caliber of 12 French units (-1 mm.) or less were used. 
Each patient was evaluated by histoiy, physical examinaton, variou« urethral 
instruments, urethrography, and pathological study of specimens removed at 
operation imd autopsy. 

Much of the information regarding the gross pathology was obtained by 
urethrography which was performed in every case. The examination was made 
by injecting 30 to 40 co. of an iodized oil into the urethra and making an oblique 
s-ray film while injecting the last few cubic centimeters of the medium. From 
this examination the exact location, number, length, and cabber of strictures 
can be accurately measured. 

The material which was available for microscopic examination was obtained 
from operative specimens in which the strictured portion of the urethra was re¬ 
moved. A few cases were found incidentally at autopsy when patients had 
died of other causes. 


asusB 

Comprising the 211 cases were 192 Negro and 19 white males. It has been 
long a casual observation that the Negro race has a greater tendency to develop 
certain diseases which have fibrous tissue as the basic pathology. In this re¬ 
gion there is definitely a higher incidence of gonorrhea in the Negro. The ratio 
of cases is approximately 8 to 1. 

The ages of the patients varied from 16 to 93 years with the majority being 
between 30 and 50 years. Only 10 per cent occurred before the age of 30 years 
which is explained by the prolonged interval which elapses after gonorrhea be¬ 
fore the stricture is of such severity as to cause tlie patient to seek medical 
attention. See table 1. 

of io“ot 
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Pathologically, an urethral stricture is not formed by scar tissue in the wall of 
the urethra alone but by the contraction of fibrous tissue which replaces the 
corpus spongiosum for its entire thickness. The scar tissue is the result of in¬ 
flammation or thrombophlebitis of the corpus spongiosum. In some cases of 
gonorrhea, the inflammation of the urethra extends directly into the corpus and 
in others follows rupture of a periurethral gland. In traumatic stricture, the 
scar tissue likewise forms in the corpus spongiosum and is due to injury of that 
structure. In some cases of periurethral abscess and urinary extravasation, the 
thrombophlebitis and consequently the strictiue extend for the entire length of 

Table 1. Age 


Tears Cases 

Less than 20. 2 

20-30. 20 

30-40,. 66 

40-50. 53 

50-60. 39 

More than 60. 31 


Table 2. Cause 


Gonorrhea. 190 

Years since gonorrhea 
Shortest—18 months 

Less than 5 years. 11 

5-10 years. 24 

10-15 years. 26 

15-20 years. 38 

20-25 years. 38 

25-30 years. 28 

More than 30 years. 35 

Trauma. 11 

Instruments. 6 

Medications. 1 

Wounds. 3 

Stone. 1 

Periurethral phlegmon. 4 

Unknown. 6 


the corpus. Urethral stricture then results from 3 major causes: gonorrhea, 
trauma, and periurethral inflammation. 

Ninety per cent were caused by gonorrhea, 5 per cent by trauma, 2 per cent 
by periurethral inflammation, and 3 per cent gave no history which would sug¬ 
gest the etiology of the disease. Ninety-two per cent of the whole group were 
then either the direct or secondary result of gonorrhea. See table 2. 

Analysis of these cases indicates that the urethral stricture does not immedi¬ 
ately follow gonorrhea but that many years elapse before the lesion is of such 
severity as to cause the patient to consult a physician. Only 5 per cent had 
symptoms in 5 years or less, while 66 per cent had gonorrhea 15 years or more 
























tTBETHBAIi STItlCTIjnE: PATHOLOGIC.VI/ STUDY 


621 


before they first presented themselves to the clinic for treatment. Thirty-four 
per cent had had gonorrhea more than once. The length of time between gonor¬ 
rhea and stricture varied from 18 months to 70 years but averaged 21.5 years. 

Chemotherapy had been used in only 10 per cent for gonorrhea. Most of 
those were in the early days of the sulfonanfides and were treated with sulfanil¬ 
amide. Only 2 cases had been treated with penicillin. 

In 11 cases stricture developed as a result of trauma, of which C were caused 
by injury to the anterior urethra by transurethral resection of the prostate. In 
these, an indurated area was observed along the urethra a few days after the 
resection, and witUn a few months there was a well-defined stricture of the 
bulbous urethra. Such a stricture is caused by rupture of the anterior urethra 
with localized inflammation in the corpus spongiosum. This type of stricture is 
common but is decreasing since the use of perineal uretlirotomy for insertion of 
the instrument. 

Two oases resulted from rupture of the urethra by a displaced bone fragment 
in severe fracture of the pelvis. Another resulted from the impaction of a large 
calculus in the anterior urethra white another was due to a straddle injury. 

The retrograde injection of antiseptic solutions has been considered a common 
cause. This is substantiated by the fact that forceful injection into a diseased 
urethra frequently causes e.vtravasation into the corpus spongiosum or veins of 
the penis. In 1 case it was believed that there was an actual chemical bum of 
the urethra by the injection of a caustic substance. 

In some cases of periurethral abscess and urinary extravasation, there occurs 
severe and exteirsive thrombophlebitis of the corpus spongiosum for its entire 
length begiiming 1 to li cm. distal to the sphincter. A stricture results which 
is very dense, and the prognosis of such a case is cheerless. Ten cases (5 per 
cent) were of this type. 

As a rule, stricture which develops after trauma or periurethral inflammation 
develops in a far shorter time than those which result from gonorrhea. The 
former are well formed witliin a few months while the latter require an average 
of 21.5 years to produce symptoms. 

G80SS PATHOLOQT 

An urethral stricture is composed of dense fibrous tissue which involves the 
corpus spongiosum and that portion of Buck's fascia which surrounds the latter 
structure. There are all variations of number, length and caliber. Cut in 
cross section, the restricted cafiber of the urethra rviU be observed to traverse 
the mass of scar tissue near the innermost edge leaving approximately 3 times 
as much tissue on the external aspect. The contracted fibrous tissue is so 
tightly adherent to surrounding tissues that sharp dissection is needed to sepa¬ 
rate it from the corpora cavernosa. The tissue is pale, white or gray, and is ir¬ 
regular and nodular to palpation. Near each extremity of the fibrous mass the 
strictiue gradually fades into normal corpus spongiosum with strands of fibrous 
tis.-,ue extending almost a centimeter into otherwise normal corpus spongiosum. 
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Calculus was a major complication occurring in 7 per cent of cases with, the 
urethra being the most frequent site. These cases were all associated with 
infection by an organism having the ability to split urea. 

Periurethral abscess and minary extravasation are frequent complications of 
stricture. The former occurred in 17 per cent of cases, while the latter was 
present in 6 per cent. Both are a du’ect result of stricture and both diseases 
produce additional stricture usually quite long and frequently for the entire 
length of the urethra. 


Table 7. Complications 


Periurethral abscess. 35 

Urinary extravasation. 12 

Calculi 

Urethral. 6 

Vesical. 4 

Renal. 1 

Prostatic. 3 

Upper tract disease 

Hydronephrosis. 3 

Pyelonephritis. 5 

Cystitis. 3 

Urethral adnexal disease 

Inflammation of periurethral glands. 2 

Inflammation of Cowper’s gland. 3 

Prostatitis. 51 

Epididymitis. 24 

Inflammation of glands of Littrd. 1 

Acute retention. 124 

Urethral complications 

False passage. 5 

Sinus. 11 

Fistulae. 10 

Hyperplasia of prostate. 10 

Carcinoma of prostate. 1 

Uremia. 4 

Elephantiasis. 1 

Deaths. 2 


Due to the chronic obstruction caused by stricture, urinary infection occurs 
in some cases associated with such conditions as hydronephrosis, hydroureter, 
and trabeculation or diverticulum of the bladder. Such stasis and infection 
were noted in 12 per cent of the group. 

Acute urinary retention is an inevitable complication in neglected cases, oc¬ 
curring in 124. 

Incidental findings were 10 cases of hyperplasia and 1 case of carcinoma of the 
prostate. Five cases had false passage in the anterior urethra as a result of in¬ 
experienced and unskilled sounding. Twenty-one patients had sinuses and 
fistulas which were the result of untreated periurethral abscess. See table 7. 
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SUJUfARY AlfD CONCLUSIONS 

A study of urethral stricture has been made and the results reported. 

The disease is caused by gonorrhea principally, but it is also the result of 
trauma, periurethral inflammation, and urinary extravasation. 

Strictures which result from gonorrheal inflammation require an average of 
21.5 years to produce symptoms, while those resulting from trauma or peri¬ 
urethral inflammation are well formed witliin a few months. 

The incidence is much higher in the Negro race due to the prevalence of gonor¬ 
rhea and its complications. 

Approximately 57 per cent of strictures occur between the ages of 30 and 50. 
Only 10 per cent occur below the age of 30. 

A stricture results from localized thrombophlebitis of the corpus spongiosum 
by direct extension of gonorrhea, extravasation of antiseptic solution by retro¬ 
grade injection, trauma to corpus spongiosum, or by generalized thrombophle¬ 
bitis due to periurethral abscess or phlegmon. 

Pathologically, a stricture is composed of fibrous tissue involving the outer 
coats of the urethra, corpus spongiosum, and Buck’s fascia. The scarring in 
these latter structures which surrounds the urethra is the fundamental disease 
in stricture. 

Eleven per cent of strictures are multiple. 

The disease occurs in that part of the urethra surrounded by the corpus 
spongiosum. It most frequently occurs in the bulbous portion but is found in 
all parts except the proximal 1 cm. of the anterior urethra. 

Multiplicity, length, and caliber can be accurately measured by urethrog¬ 
raphy. 

The urological adage that prostatic hyperplasia does not occur in combina¬ 
tion with stricture is not substantiated. 

Complications which are common and are frequently severe are tabulated. 

490 Peachtree St, N. E., Atlanta 3, Ga. 
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PEYBOKIE’S DISEASE AND ITS TREATMENT WITH RADIUM^ 
ROBERT E. FRICKE 
Section on Therapeutic Radiologj/f Mayo Clinic 

AND 

XUIES H. VARNEY 

Fellow in Orthopedic Surgery, Mayo Foundation, Rochesler, Minnesota 

A disease which neither threatens life nor disturbs any vital function would 
not seem to demand serious therapeutic effort or detailed study. However, 
Peyronie’s disease, although occurring mainly in men past the procreative age, 
often precludes sexual intercourse and leads to much mental distress. We have 
encountered 2 cases in which afibrous plaque developed after successful irradiation 
for cancer of the rectum. The patients were much more worried and upset about 
the Peyronie’s disease than they had been about the malignant lesion. Although, 
even if all therapeutic efforts fail, we regard Peyronie’s disease os a self-limiting 
process, every possible effort should be made to cure the individual sufferer, if 
only to relieve his mental anguish. 

Cabot has called Peyronie’s disease one of the more common rare diseases of 
the penis. Since its original description by Peyronie in 1743 it has been described 
under a variety of names: fibrous plaque of the penis, fibrous cavernositis, chronic 
cavemositis, fibrous sclerosis and plastic induration of the penis. The tunics of 
the corpora caverosa or the intercavernous septum or both are involved in in¬ 
duration which may result in formation of a plaque, nodule, cord or band, readily 
palpable and superficial, although not attached to the overlying skin. The 
corpus spongiosum and urethra are not involved. On erection the presence of 
this plaque or band causes an abnormal bendmg of the penis, usually without 
pain, although pain may be present. This bending becomes extreme and eventu¬ 
ally may prevent sexual intercourse altogether. Plaques have been excised for 
microscopic study. They exhibit bundles of collagen fibers wth fibroblasts 
between them, a few blood vessels and not many elastic fibrils; in other words, 
they seem to resemble a keloid. Eventually, in long-standing untreated plaques, 
calcium and bone may be formed. 

The etiology of fibrous plaques is unknown. A variety of chrome conditions 
have been cited as causative factors, but no positive proof has been forthcoming. 
Many urologists believe the condition is due to trauma, oven though a history 
of trauma rarely is elicited; the belief probably is justified because of the resem¬ 
blance of the lesion to keloids on microscopic examination. 

Treatment has been varied and not too successful, as can bo guessed because 
many agents are used. Johnson listed ns therapeutic measures topical applica¬ 
tions of iodine, mercury, camphor, iodoform and such drugs; internal use of 
iodides and arsenical drugs; injection of fibrolysin and use of electrolysis, faradic 

> Rend before annual meeting, American Therapeutic Society, Atlantic Citv. N J 
June 6 and 7,1917. •, 
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current, ultraviolet rays, short wave diatheivay, excision, roentgen therapy and 
radium treatment. 

The lesion occurs in patients of any adult age, but the majority of patients 
are more than 50 years of age. It is found in patients of all walks of life. The 
diagnosis readily is made by considering the history, the symptoms and the 
characteristic physical findings. Formerly, it was considered a rare disease; in 
1928 Polkey found 549 cases in the literature and added another. By 1940 
Burford found that 40 more cases had been reported and added 40 of his own, a 
total of 630. 

In 1939, thirty-four cases in which radium was used for treatment at the Mayo 
Clinic during 3 preceding years were reported. Of the 31 patients traced, 48.3 
per cent were unimproved by the treatment, but the remainder had good or fair 
results. We have continued to treat this disease wth radium since then in in¬ 
creasing numbers of cases. Many inquiries from other physicians and their 
interest in the problem have prompted us to review our experience with treat¬ 
ment of the condition with radium at the clinic from 1938 to 1943, inclusive. 

TREATMENT 

Admittedly, therapeutic efforts have yielded poor results. Polkey in -1928 
S limm ed up results of many types of treatment in 419 cases reported in the litera¬ 
ture; only 76 patients were cured and 39 received some benefit (altogether less 
than a third of the cases) from any type of treatment. 

However, Dreyer in 1914 gave a hint regarding effective treatment. In 1911 
he saw a patient who had been rendered impotent for the past 9 months by a 
fibrous plaque. Dreyer stated he used heavily filtered radium just as the pio¬ 
neers Wickham and Degrais had used successfully in treating keloids in 50 cases. 
He achieved a successful result; a year later his patient returned for treatment 
of a newly contracted S3q)hilitic infection. 

Physicians favor varied types of treatment. Cabot mentioned roentgen treat¬ 
ment or excision, as does Polkey. Johnson preferred surgical excision, but stated 
that recurrences are common. Corbus favored use of diathermy. Burford, 
Soiland and others believed that radium therapy achieved the best results. 

Technique .—At the Mayo Clinic, our own preference in the treatment of this 
disease has been radium therapy. We have used heavily filtered radium, at a 
distance from the skin, over the entire shaft of the penis. To gain extension of 
the organ, the ends of a loop of adhesive tape are fastened to the sides of the 
penis; a rubber band through the center of the loop is attached to the leg just 
above the knee with adhesive tape, thus exerting traction. A lead plate is placed 
over the scrotum, as protection for the scrotum and as a support for the balsa 
wood blocks carrying the radium tubes. On a flap of transparent cellophane the 
upper margin of which is taped to the lower part of the abdomen are placed the 
3 wooden blocks (each block has a base measuring 3 by 3 cm.) and each of the 
blocks is surmounted by a 50 mg. radium tube filtered with 1 mm. platinmn. 
The blocks are 1 inch (2.5 cm.) in height and cover the full length of the extended 
penis. To the undersurface of the cellophane flap wooden blocks are taped, one 
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on eitlier side of tfie penis, as a support. The radium is left in place for 12 hours. 
The patient lies flat on his back; the head of the bed is elevated so ho can read- 
and keep awake during the treatment. When it is necessary to use a urinal, the 
patient can undo the mbber band around the loop of adliesiv'o tape, raise the 
cellophane flap, void and replace the apparatus himself. The supporting u ooden 
blocks on the under surface of the flap, one on either side of the penis, serve as 
guides in replacement. The dose, three 50 mg. tubes at 1 inch distance, spaced 
as described, for 12 hours is suberythema. 

The main features of treatment are: a) by extending the penis by traction, the- 
whole shaft is treated adequately and b) by placing radium at a distance, injury 
to the normal tissues can be avoided. Neither erythema nor distressing edema 
has occurred in any case. 

Treatments are spaced 3 months apart. If no apparent benefit followed' 
treatment, w e usually stopped our efforts after the third application. Sometimes, 
a patient w-as helped sufficiently by only one or two applications, so that no more 
treatment was needed. 


Table 1 . Results oj treatment* 
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28 
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20 

52 

16 
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50 

54.5 

1 13.1 

1.7 



* Average figures are given. 


Results .—^During the 6 year period from 1938 to 19-13, inclusive, 141 patients 
were treated with radium at the Mayo Clinic for fibrous plaque. This was an 
average of approximately 21 patients a year. The 2 youngest patients were 27 
years old and the 2 oldest, 70 years old. The average age was 63.2 years. 

One treatment only was given to 86 patients. Six patients had four treatments 
each. The average number of treatments per patient was 1.5. 

Information concerning results of treatment was obtained by re-examination 
of patients or by letters from patients or from their physicians elsewhere. We 
■a cre able to determine results in 112, or 79.4 per cent of the total. Our study is 
based on findings in these 112 cases. 

We judged the results rather critically and demanded evidence of decided im¬ 
provement before classifying a result as good. Wo found a poor result (no im¬ 
provement discernible whateverl in 50 cases or 44.G per cent. A fair result (some 
definite benefit) was obtained in 20 cases or 17.8 per cent. A good result was 
noted in 28 cases or 25 per cent and an excellent result or cure in 14 cases or 12.5 
per cent. 

Wo thought that perhaps the age of the patient, the duration of symptoms 
before treatment was instituted or the number of treatments might be important 
factors in the result of treatment. The study of 31 traced patients reported by 
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Olds and one of us in 1939 indicated that the patients not benefited by treatment 
had had the disease much longer before treatment was started and also had had 
fewer treatments. However, in this study of 112 traced patients, there seems to 
be no essential difference in results of treatment because of the patient’s age, 
duration of symptoms or number of treatments given (table 1). 


SUMMARY 

Fibrous plaque of the penis disturbs no vital function and is not a serious 
condition; however, the disease tends to cause severe mental distress and every 
effort should be made to cure the condition. The disease occurs usually in 
middle-aged patients. It appears to be a self-limiting process. Although 
formerly this was considered an extremely rare disease, many more cases are 
being reported in recent years. 

The etiology is not known. Microscopic examination of excised fibrous 
plaques presents a picture resembling that of keloids elsewhere in the body. 
Hence, trauma due to previous infections, passage of sounds or some other factor 
may well be the cause. 

Although present methods of treatment are unsatisfactory, radium therapy 
given by the technique employed in treating keloids appears to be worth while. 
More than half the patients treated should receive definite benefit. Radium 
treatment of 141 patients over a 6 year period is described; 44.6 per cent of those 
traced were nob benefited but the remainder were helped. The age of the pa¬ 
tient, duration of symptoms before treatment and number of treatments given 
did not seem to be factors definitely influencing the result. 
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SCLEROSING LIPOGR VNl LOM\ OF TESTICLLVll ADNEXAL 
XORBORXE B ROWELL vnd ELIZABETH B POWI LL 

/ ro»i the Departments of Urology and Pathologi/, Baylor Vmiersity, College of 
Medicine, Houston, Icxas 

It lb seldom th.it one omountcib a huge sciotal tumoi in this country Re¬ 
cently sudi a tumoi i\ ,is i emo\ cd by one of us (X B P ) w liu li w cighcd o\ er 2 
poumib E\en more buipiibiiig was (he miciostopic .ippoai.incc of the tumoi, 
which plowed to be one of the benign, although e\eeedmglv me, lipogr umlom.ib 
of the testiculai adnevie Apparently tliii is the second publi-lud lepoit of 
such a tumor 


cifan 111 POUT 

JOB was a single 37 jeai old white male of French e\traction, who was 
fiist seen on Febinaiy 0, 1947, bot.iUso of a gradu.il painless enl iigemcnt of the 
light side of the sciotum which c.iuscd him mcon\cnicncc in walhiiig, sitting, 
and lying in bed An mteiestmg fact was his statement of h.i\ mg won a hi t 10 
days piei lously fiom sci eial fiiends by placing his cnlaigcd sciotum on a chair 
and hitting it a haid blow with a hammei witiioiit flinching 

Past histoiy, family histoij, and social histoiy weio csscnli.illj negatiie 
Ho had been oterseas about U years m the Cliiii.i-Burnia-Indu theatei The 
sciotal swelling h.id begun about a ye.u after discliaige fiom the Aimy. 

E%ammation was essentially negitne except foi .i leiy' huge snelbng of the 
sciotum with fixation of the sUm oxtrlying the entire right testicle 'llic mass 
111 the sciotum was diffuse and apparently extended into the left side The 
superfici.ll \eins on the light side of the scrotum weie dilated 'Ihe penis was 
dilTuselj eiihuged and edematous with an iircdiicible phimosis A haul mass 
could be felt in the distal end of the penile urcthia, and a light inguinal gl.ind 
w .IS palpable 

The patient was idmitted to Memorial Hospital on Februaiy 25, 1947 A 
Friedman test w.is rcpoitcd iicgatixc Under spinal aiiosthesia an incision 
W.IS made oxer the right e\tet7i.sl iiiguiiml ling and earned down to Ihe cold, 
which was isolated, cUniiped, and seieicd 'Hie pioximiil end was swabbed 
with phenol and alcohol and ligated Two small ingiiin.il glands were lenioicd 
for section 'Ihe dissection w.is carried down into the scrotum, but tlieio was 
no hue of cle.ixage 'Ihe tumoi appealed to originate fiom the testicle and 
had im ailed an iiea of scrotum about 1 cm by 1 cm , so that it was impossible 
to shell out the right testicle Further exploration lexcalcd that the tumoi 
also had mxaded along the bulbous urethra, permoiim, and lectuni. It had 
extended into the left sciotum and completely eiicirclcxl what seemed to be a 
iioinia! testicle .Since a frmien section diagnosis of a malignant tumoi was 
iiwde by the liOspit.il pithologist, the left testicle aho had to be saciificcd m 
Older to renioxc the tumor in tolo 'Ihe left spermatic cold was ligated at the 
ixlern.il mgiiiiial iiiig I Xo 20 Foley latlietei w.is inserted into the bladder 

Ml 
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in order to delineate the urethra. With much difficulty the growth Avas dissected 
off the urethra and the rectum. Unfortunately, there was extension into the 
rectal Avail, but it Avas deemed inadvisable to resect the rectum or any part of 
it. A plastic closure Avas done Avith the remaining scrotum, and the defect in 
the base of the penis Avas closed AA'ith stainless steel Avire. A circumcision Avas 
done to relieve the phimosis. 

The patient made an uneA-'entful recovery. Healing Avas complete on May 26, 
1947. He Avas last seen on September 3, 1947, at Avhich time there Avas no evi¬ 
dence of recurrence in the incision, urethra, prostate, or rectum. His climacteric 
symptoms Avere controlled adequately by 10 mg. of oral testosterone daily. 



Fig. 1. Gut surface of enlarged scrotum, showing thick band of tumor tissue which 
has completely destroyed right epididymis and partially destroyed right testis. Early in¬ 
volvement of left epididymis. 

Grossly the scrotal sac and contents measured 14 by 13 by 11 cm. and Aveighed 
950 gm. They Avere partially covered by thickened, edematous skin. At the 
base of the scrotum the severed spermatic cords Avere enlarged and indurated, 
the right measuring 3.2 cm. in diameter, the left 1.5 cm. in diameter. On section 
there AA'as a 2 cm. to 44 cm. thick layer of firm, rubbery, yelloAvish gray tissue 
studded Avith small cystic spaces AAffiich completely encircled both testes. The 
right testis Avas compressed and atrophic, measuring 1.8 cm. in diameter. The 
right epididymis could not be identified as such, being completely incorporated 
in the tumor mass. The left testis measured 34 cm. in diameter. Its lower 
pole Avas firmly adherent to the tumor. The left epididymis could still be identi¬ 
fied grossly, although it too Avas partially replaced by tumor tissue. 



SCLEROSING LIPOGRANULOiU OF TESTICULAR ADNEX^VE 


G33 



I'lG. 2. (Upper left), vacuolated and Rlanddike spaces c\lcud up to epidermis of scrotal 
skin but tlo not insado it. (Upjier riRlit). one of Urger gland-like spaces lined by several 
l.ijcrs of f.it-filled, foreign-body t>i>c gunt cells. (Lower left and right), typical niicro- 
bcopic appearance of “lipogranuloma ** (Lo\\cr left), showing dark staining necrotic area. 
(Lower right), sliowmg a more cellular granuloma (Ncg. No. 101237, Army Inalituto of 
Pathology*)* 

Sections of the tumor tliowcd many gland-iike .spaces, the larger ones of which 
were lined by elongated or vacuolated giant cells. Some of the smaller spaces 
were lined by prominent epithelial cells resembling the lining cells of the ade- 
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nomatoid tumor. The smallest spaces were lined by flattened, elongated spindle- 
shaped cells with scanty cytoplasm. Scharlach R stains showed the majority of 
these gland-like spaces and vacuolated cells to be filled with fat. Scattered 
throughout the tumor were bundles of smooth muscle fibers, collagenous tissue 
and small granulomas. The latter consisted of a small central area of necrosis 
in which amorphous masses of dark brown pigment could occasionally, be seen. 
These necrotic areas were surrounded b}"^ foam cells, foreign-body giant cells, 
lymphocytes, and eosinophiles. The vacuolated cells of the tumor extended 
up to the epidermis of the scrotum but did not invade it. 

This growth was diagnosed as a benign adenomatoid tumor of the testicular 
tunics by the Department of Pathology of Baylor University College of Medicine. 
However, the Tumor Registry of the Army Institute of Pathology sent back 
the following report: “The spaces within the mass of tissue certainly do simulate 
what is seen in certain of the adenomatoid tumors. It is, however, felt that 
the process is akin to what has been called here sclerosing lipogranuloma. There 
are a few identical cases in the files, and their nature is a mystery. In one 
patient the subcutaneous tissue of the entire scrotum and penis became pro¬ 
gressively involved.” 

In going through the literature, the only published reference to this type of 
tumor which ive were able to find is in the Ailas of Genito-Urinary Pathology. 
In their short introductoiy discussion, Friedman and Ash state: “The lipoid 
granuloma of the testicular adnexae is a troublesome lesion, because it may 
simulate a tumor clinically and tuberculoid granuloma histologically. The fat 
lobules which are situated along the course of the spermatic cord may undergo 
necrosis, especially after trauma, and a granuloma ensues. Enough cholesterol 
may be set free in a degenerating hematoma to provoke a similar reaction.” 

According to Hinman and Gibson the fat lobules along the spermatic cord 
may grow down along the epididjTOis and testis. It is highly probable that 
this tumor did originate in such expanding fat lobules, in which case the granu¬ 
lomatous reactions can be satisfactorily explained on the basis of traumatic 
fat necrosis. On the other hand, some of the glandular areas of the 'tumor are 
indistinquishable histologically from the so-called adenomatoid tumors of the 
genital tract. However, Golden and Ash did not find any fat in their 15 reported 
cases. If this absence of fat is accepted as characteristic of adenomatoid tumors, 
then our case is automatically excluded, and we are dealing with a relatively 
rare tumor. If not, then the lipogranulomas of the genital tract may prove to 
be a type or variation of the adenomatoid tumor. 

SUMMARY 

A large scrotal tumor of 15 months’ duration which weighed over 2 pounds is 
reported. It was classified as a sclerosing lipogranuloma of the testicular adnexae 
and is the second published report of such a tumor. 
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GENITAL SELF-MUTILATONS BY MENTAL PATIENTS^ 

LEON M. BEILIN and JULIUS GRUENEBERG 
From Manteno State Hospital and Kankakee State Hospital^ Illinois 

Self-inflicted, intentional mutilations and/or injuries of the genital organs by 
mental patients are not infrequently seen by the physicians in psychiatric hospi¬ 
tals and occasionally in private practice. Such mutilations may present at 
times a vexing problem for both the medical and attending personnel of the insti¬ 
tution and require constant vigilance on their part to prevent and detect their 
occurrence. These injuries, their motivations and methods vary widely in ac¬ 
cordance with the underlying mental states of the patients and constitute only 
one of the symptom-complexes of the disease. The histories as given by the 
patients themselves may seem bizarre, vague, silly or humorous, but they are 
always unreliable, wliile often it is impossible to obtain from them any coherent 
or plausible account of the act. As a rule these injuries are discovered acciden¬ 
tally, often long after their occurrence, either by another patient, the attendant 
or the nurse, who may have noticed blood stains or other evidences on the pa¬ 
tient’s bed clothes or about his person and brought this fact to the attention of 
the medical officer. 

In the light of present-day sexology such mutilations are regarded as mani¬ 
festations of a phenomenon called autoalgolagnia, which is derived from the 
Greek word “algos”, meaning pain and “lagnia”, meaning delight. It embraces 
the two concepts, sadism and masochism, or, according to the old Freudian 
terminology, that of pain-pleasure. The basis of this form of se.xual aberration 
is characterized by pain inflicted, endured or only imagined, which serves ns a 
source of sexual excitement or gratification. Freud and his desciplcs maintain 
that the urge towards the mastery over, and infliction of pain belongs to the 
normal sexual instinct of man. They postulate two periods in the development 
of this instinct, namely, autoeroticism and heteroeroticism. The first period, 
they assort, can continue for an indefinite time and may lead to persistence of 
infantile sexuality as manifested by continued indulgence in masturbation, 
e.xhibitionism, narcissism, voluntary retention of feces and urine by the children, 
and other deviations from normal, including the phenomenon of autoalgolagnia. 

It may be of interest to mention in this connection that among some primitive 
peoples genital self-mutilation is widely practiced as a ritual or magico-religious 
rite, or as therapeutic measure in the effort to remove bad blood or evil humors 
from the body in case of illness. We may also refer to the practice of “subinci¬ 
sion” among the Australian aborigines. It is their custom to incise the urethra 
from below the external meatus to the scrotum. Hugh C. Brorvn of Sydney, 
who amassed data in this field, states that he never saw any urethral strictures 
among them, and he is tempted to conclude that this is due to the fact that the 
doctors were scarce and the catheters were unknown. 

’ Read before the Chicago Urological Society, March 27,1947, 

C35 
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CASE REPORTS 

The following cases were seen by us recently at the State Hospitals for mental 
* diseases. 

Case 1. E. F., a white male aged 52, was admitted to the Acute Ward of 
Manteno State Hospital on January 25,1944. Mental classification of the pa¬ 
tient was “dementia praecox, hebephrenic type.” He was transferred from the 
cottage for the tuberculous patients with a note from the medical officer in 
charge, saying, “... he was found by an attondant, ivith a string tied around the 
penis, causing swelling of the organ and extensive tissue destruction.” Upon 
admission to the surgical pavilion the patient appeared very weak and debilitated 
and acutely ill. Mentally he was confused, incoherent and disoriented, and had 
an associated amnesia, being imable to recall the act nor the reason for it. 

General physical examination showed that the patient was in advanced stage 
of pulmonary tuberculosis. Inspection of external genitalia revealed a grossly 
swollen distorted and discolored penis in the middle of which there was a deep 
crease encircling the organ, with a black string buried in it, with only the ends 
protruding. On cutting this string it was noted that it had almost completely 
bisected the organ through Buck’s fascia, the corpora and the roof of the urethra, 
leaving the distal fragment attached to the stump of the penis by the skin and 
the sheath of corpora cavernosa. The stump of the penis was swollen and dis¬ 
colored, measuring at its greatest diameter about 5 cm., while the distal frag¬ 
ment was pale and felt leathery and clammy to touch. The proximal urethra 
was somewhat retracted and there was a fistula measuring 0.3 by 0.4 cm. The 
external meatus could not be seen, being covered by an edematous and phimotic 
prepuce, which overhung it and the distal portion of the penis. 

Because of frank contamination and necrosis of the tissues, it was deemed un¬ 
wise to attempt any surgical repair at that time. The wound was thoroughly 
scrubbed with soap and generously lavaged with saline solution. Loose gauze 
was wrapped around the penis and kept moist with hydrogene peroxide solution. 
Sulfathiozole was given orally and 1500 units of antitetanic serum administered. 
A rubber catheter was inserted into the bladder through the proximal urethral 
fistula and left in situ. 

Laboratory examination of the blood showed marked secondary anemia, and 
moderate leukocytosis. Urinalysis showed 2 plus albumin, no reduction and 
microscopically many pus cells and some motile bacilli. The culture of the urine 
revealed Escherichia coli and that of the traumatized tissues, E. coli and Staphy¬ 
lococcus albus. The blood Kahn was negative, the sedimentation rate, 36. 
Rectal examination showed an essentially normal prostate gland. Intravenous 
urography: no uropathy. 

On January 29, four days later, under local analgesia, a suprapubic cystotomy 
was done and the bladder closed to a No. 28 Malecot tube. At the same time a 
dorsal slit was made and a small Foley catheter was passed through the external 
meatus into the bladder and sewed into place. Then the cut ends of the urethra 
were approximated over the catheter with interrupted sutures of No. 000 plain 
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catgut and the tunica albuginea ivas sutured ivith interrupted stitches of No. 00 
chromic catgut. A heavy frosting of sulfanilamide powder was applied. 

The postoperative course was uneventful. He showed a mild fehrilo reaction 
which abated under the usual treatment and free use of parenteral fluids. The 
urethral catheter was removed on the third postoperative day and the suprapubic 
tube on the eighth. A small penile fistula persisted for about a month, then 
completely closed, leaving a soft scar and smooth skin. The patient voided at 
this time full stream through the external meatus. .iVn endoscopic examination 
showed a small linear scar on the roof of the penile urethra over the site of recent 
laceration, for which dilatations were given. His recovery unhappily was fol¬ 
lowed by rapid physical and mental decline and he expired on April 7, 1914, 
about 3 months later. The autopsy revealed advanced pulmonary tuberculosis, 
severe myocardial damage and chronic pyelonephritis. Dissection of the penis 
showed recent fibrous scar in the roof of the urethra. 

Comment. Rupture of the penile urethra occurs very seldom in civilian 
practice. A search of the literature and te.xts of urology and traumatic surgery 
reveals only rare reference to this type of injury. Frank Kidd states that of 
14,000 cases admitted annually to London Hospital there were only 4 of ruptured 
urethra. Rupture of the urethra is generally regarded as the most serious of all 
injuries of the genito-urinary tract, not for the reason of the immediate mortality 
but because of subsequent ill health. “I know of no case”, says Kidd, “where 
the urethra has been completely tom across, in which the patient was restored to 
perfect health.” A study of the literature dealing with complete laceration of 
the urethra reveals the diflerenco of opinion as to what should bo done to the 
urethra. Every experienced urologist is agreed that as soon as possible the urine 
should be diverted as its escape will produce dense scarring of the surrounding 
tissue. Suprapubic drainage is generally accepted as being desirable. There 
is no agreement, however, as to the use of a catheter in the urethra for fear of 
subsequent stricture formaton. But as sonie stricturing is almost inevitable 
in most cases, the objection to the indwelling catheter, seems to us, loses most 
of its validity. 

Immediate or delayed repair is also controversial. It should bo decided in 
every case by the general physical condition of the patient and the state of local 
trauma. While the immediate repair is the theoretical ideal, the delay might 
be dictated by the presence of primary or secondary shock; but at all times such a 
delay should be minimal. “It is safer”, says Hugh Young, “almost in every case, 
to go in at once and carry out an anastomosis”. 

In our case an amputation of the distal fragment of the penis was at first 
considered to assure the ability of sexual contact by means of the remaining 
stump, which usually retains the power of erection. It is a known fact that even 
though the penis may be lost almost up to the penoscrotal juncture, on erection 
it may extend sufficiently far to allow successful intercourse and satisfactory 
ejaculation. In my (L. M. B.) .Vrmy service and since, I had on occasions ob- 
ser\-cd several such amputees who had lost a part of the penis as a result of an 
injury or following phastic operation for malignancy and, as a rule, they all 
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professed satisfactory sexual ability. I have treated since a few of them for 
gonorrheal urethritis. 

Case 2. W. H. G., a white male aged 19, was admitted to Manteno State 
Hospital on July 6, 1945. His mental classification was “dementia praecox, 
catatonic type.” On May 19, six weeks previously, he had amputated mth a 
safety razor blade his scrotum and its contents. Little of direct history was 
available in this case. It was obtained from father, a Baptist minister. The 
mother of the patient before her marriage was confined to a mental institution 
for a period of 18 months, the diagnosis was unknown. During his childhood the 
patient had had 3 attacks of chorea. He was always considered a precocious 
and queer child and had exhibited early preoccupations mth sex. At an early 
age he came in conflict with the law because of some sexual derelictions and later 
was penalized for having committed numerous immoral acts with children. 
Subsequently the court came to the conclusion that he was a dangerous sexual 
offender and recommended castration. At this time, presumably as a result 
of the psychosexual conflict, he constantly engaged in overt acts of compulsion, 
thus evincing the sphtting of personality. Later, under stress of overpowering 
sense of guilt, arising from uncontrollable and ever-increasing sexual urge, he 
had developed what psychoanalysts refer to as “the castration complex.” This 
caused the patient to And some means to atone for his guilt through pain and 
had influenced profoundly the entire psyche. He repeatedly threatened and 
attempted to castrate hhnself, which in spite of his father’s admonitions, and 
constant watching on the part of his family, he had Anally accomplished on June 
15,1945. He was taken by his father to the Cook County Hospital where he was 
seen in a state of deep shock and was given flrst aid. Surgical repair was done 
the following day. The wound healed per primam within 3 weeks. Then he 
was transferred to the County Psychopathic Hospital and later to Manteno 
State Hospital. Physical examination at the latter institution revealed total 
absence of the scrotum and all its contents and a heavy perineal scar. Other¬ 
wise his general physical and laboratory examinations including serology were 
essentially negative. Mentally the patient presented the clinical picture of 
advanced catatonic psychosis. His stay at Manteno State Hospital was short 
as his mental and physical deterioration became rapidly progressive. He re¬ 
fused his food and had to be tube-fed. He threatened and attempted to gouge 
his eyes, etc. and he finally expired of exhaustion on July 25, 1945, three weeks 
after admission to the hospital and about 3 months after self castration. While 
at this hospital, owing to the general condition of the patient, no attempt was 
made to place him on substitution therapy with the male sex hormone and no 
relevant data obtained on an interesting and still a controversial question re¬ 
garding the effect of castration in the adult male. 

Case S. R. M., a white male aged 24, was admitted to the acute ward of 
Manteno State Hospital on June 15, 1945. His mental classifiqation was* “de¬ 
mentia praecox, catatonic type.” He was transferred from his cottage with a 
note from the medical officer that “. .. the patient lacerated his scrotum and 
amputated the left testicle Mth a buckle from his overalls.” The amputated 
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gonad and the buckle were found by the attendant in the patient’s bed and were 
forwarded rvith him to the examining room, rvrapped in toilet paper, as Exliibit 
A, and marked “one meatball.” The exact time of, and the reason for the ac¬ 
cident could not be obtained from the patient, nor anyone else. Upon admission 
to the hospital, there were evidences of shock. There was marked pallor, rapid 
and weak pulse, blood pressure of 68/40, etc., but as it is usual in such mental 
patients, he did not evince any pain or distress. 

Local examination showed that the left half of the scrotum was completely 
avulsed from the body and that the left testicle, epididymis and major part of 
the spermatic cord were missing. The remaining stump of the cord had retracted 
almost to the e-xtemal ring and there was some arterial oozing present. 

While under pentothal sodium hypnosis the patient admitted that the reason 
for his self-semi-castration was fear of the shock-treatment wliich he was getting 
at that time. 

Under intravenous anaesthesia immediate surgical repair was done. Tho 
wound was thoroughly scrubbed rvith green soap and freely lavaged uith salino 
solution, then heavily dusted with sulfanilamide powder. 1500 units of anti- 
tetanic serum was administered. The stump of the spermatic cord was ligated 
■with a No. 1 chromic catgut and the scrotum was closed with a mattress suture 
taken through all the layers. A small drain was mserted in tho dependant part 
of the wound. The postoperative course was uneventful. Tho wound closed 
after about 3 weeks, leaving a normal appearing but retracted scrotum. 

Case 4. L. C., a white male aged 48, mental classification, “psychosis with 
organic brain disease”, was admitted to the hospital ward of Kankakee State 
Hospital on August 29,1945 because of avulsion of left half of tho scrotum. 

The patient was wholly disoriented and no liistory was obtained from him or 
anyone else regarding tho how, when and why of the accident. 

On examination he did not appear acutely ill, nor in any pain or discomfort, 
though the usual institutional pallor and debility were in evddence. 

His general physical e.xamination was otherwise non-contributoiy. Local 
examination showed that the loft half of the scrotum w'as ahnost completely 
a-vulsed from the body, e.xcept for a small attachment posteriorly. The left 
testicle was bare and hung free on the spermatic cord. It appeared swollen and 
edematous. The timica vaginalis was partly tom away and necrotic while tho 
tunica albu^ca was apparently intact. The opposite testicle was not involved. 

As the wound was frankly contaminated no attempt at surgic.al repair was 
done. The parts were shaved and vigorously scrubbed with green soap and 
lavaged witli salino solution. Debridement with removal of all necrotic tissue 
was done. Tetanus antito.xin and sulfa powder locally and tablets orally were 
given. Daily sitz baths in potassium permanganate and in between soaks with 
sterile gauze saturated with normal saline solution were applied to tho wound 
and held in place by a suspensory bandage. 

By the seventh day the testicle was partly covered with rich granulations while 
a healthy edge of regenerated epithelium grew circumferentially from the re¬ 
maining scrotal tissue. 
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By the twenty-eighth day the scrotum appeared healed save for a. small area 
about one-half an inch in diameter which persisted for another 2 weeks before 
becoming completely epithehalized. 

Re-examination 1 year later showed a normal appearing scrotum and no sec¬ 
ondary atrophy of the testis. 

Case 5. P. D., a white male aged 28, classified as “dementia praecox, hebe¬ 
phrenic type,” was admitted to the acute ward of Manteno State Hospital on 
December 21,1944 because of dysuria, urgency and frequency of urination. The 
patient was very uncooperative and combative and no history could be obtained 
from him as to his present dilemma. 

His general examination was non-contributory. Local examination showed a 
swollen and red penis and mucopurulent urethral discharge. On the dorsum of 
the penis, at about midway of the shaft, a wire pin was protruding. Palpation 
disclosed a small safety pin in the urethra with the open end pointing distally. 

Microscopic examination of the urethral smear showed pus cells but no organ¬ 
isms present. 

The protruding end of the pin was grasped with an artery forceps and pulled 
outward until the head was reached where resistance was encountered. The 
pin was then so manipulated that it was reversed with the head pointing distally. 
The protruding end of the pin was then cut with a wire-cutter and the pin was 
removed with a small forceps through the external meatus. 

Hot compresses were applied to the penis. The small fistula gave no trouble 
and promptly healed. 

Nonspecific urethritis cleared under mercury oxycyanide irrigations. 

On June 11,1945, six months later, the patient was readmitted to the surgical 
ward with profuse urethral bleeding. He admitted introducing various foreign 
objects into the urethra, though an examination at that time had failed to dis¬ 
close the presence of any foreign body in the urethra or bladder. 

Comment Here we have a case of onanistic manipulations performed in the 
manner more common to the female. It usually reveals concealed homosexual¬ 
ity. Also it may be due to abnormal erotic impulse as a result of insanity or 
intoxication. 

It is obvious that surgical removal of a foreign body from the urethra will 
not cure him of imconscious homosexual tendencies whose roots lie in psycho¬ 
pathic constitution. 


SUMSLIKY 

Cases of self-mutilations and injuries of the genital organs by mental patients 
are presented. An attempt is made to interpret these acts in the light of modern 
sexology as manifestations of either congenital or acquired masochism which 
may be the end result or a concomittant of various psychic degenerations. 

It may be stated that the practice of sexual self-mutilation constitutes merely 
one of the sjTnptom-complexes of specific type of psychosis of the individual, 
or in terms of Freudian psychiatry it is one of the characteristics of persistance 
of infantile sexuality patterns. 
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In the treatment of mutilating wounds of the external genital organs conserva¬ 
tive approach is always indicated. Owing to the abundance of blood supply 
these tissues often exhibit remarkable healing power. Even when the organ has 
been completely severed, in fact only attached by skin, there has been sufficient 
blood supply to allow anastomosis of the proximal and distal portions of the 
lacerated organ. 

Injuries of the testes should be especially treated with great conservatism. 
Only when the blood supply has been completely severed and there are evi¬ 
dences of necrosis should castration be carried out. Even a small portion should 
be preserved, if possible, to prevent making the patient a eunuch. 

185 N. Wabash Ave., Chicago, III. 
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A PERSISTENT CLOACA IN A FIVE YEAR OLD BOY^ 

WILLIAM J. BAKER and J. LESTER WILKEY 
From the Department of Urology of Cook County Hospital, Chicago 

J. R. A,, a male aged 5 years, was admitted to the Pediatric Medical Depart¬ 
ment of Cook County Hospital on June 20, 1946. His mother had brought hiTin 
to the hospital because he voided all urine by way of the bowels and she was 
worried about the small size of his penis. 

The child was bom at home. The attending physician had informed the 
mother of the very small penis and of urination by way of the anus. The mother 
was told that the boy could be operated upon at puberty to correct all of his 
abnormalities. 

This child had what was thought to be attacks of pneiunonia when he was 24 
and 26 months old. The first attack lasted 2 days and the second attack lasted 
3 days. These episodes could have been attacks of pyelonephx’itis. An exami¬ 
nation and a chest film, about 6 months later, disclosed “heart trouble.” The 
mother had noted a rapid pulse and that the boy became tired very easily. There 
had never been any dyspnea, orthopnea, cyanosis or ankle edema. 

This boy had received intramuscular injections of pituitary substance twice a 
week for 4 weeks, when he was 3 years old, to help enlarge his penis. These in¬ 
jections seemed to make the patient irritable and nervous. A survey indicated a 
cardiac disturbance and the injections were stopped. There was no change in 
the size of the penis. 

There was no histoiy of congenital anomalies in any other member of the 
family. 

The child was of small stature, pale and shy. His weight was 34 pounds. The 
blood pressure was 98 mm. of Hg systolic and 70 mm. of Hg diastolic. He did 
not appear ill. 

The facial expression was that of a boy. The 4 front teeth were represented 
by pegs. The tonsils were enlarged and inflamed. The lungs showed no abnor¬ 
mal changes. 

The apical heart beat was very noticeable and diffuse. It was most noticeable 
at the base of the sternum but was also seen at the left of the midclavicular line. 
The heart border was enlarged to the left. There was a loud, blowing, systolic 
murmur throughout the heart field and a slight diastolic mm’mur. 

There was a dimpling in the sacral region above the anus and a small irritated 
area of the skin just below this dimple. 

The rectal examination, with a gloved finger, disclosed nothing of significance. 
The patient had one to two bowel movements a day. All bowel movements were 
liquid. 

The penis was very rudimentary and appeared more like a clitoris than a penis 
(fig. 1). The testes were of normal size and consistence for a boy 5 years old. 

1 Read at annual meeting, American Association of Genito-Urinary Surgeons, Absecon, 
N. J., June 5,1947. 
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The scrotum appeared uoimal eveept for a groove which e\tended down the 
center of the sciotum almost to the anus. The mother stated tliat a small 
amount of mucus would appear on the end of the ludimentarj’ penis 2 to 3 times 
a year. Theie was no visible e\temal methial meatus or palpable urethra. 

The Wassermann and Kalm tests of the blood w ei e negatix e for syphilis. Red 
and white blood cell counts and hemoglobin detcimination were all within noimal 
limits. 



Fia. 1 


X-ray study of the chest revealed the cardio-thoracic ratio to be markedly 
increased. The heait h;ul an abnormal contour in that the left heart bonier was 
stiaight. The v.iscular markings were incre.ised and radiated in all directions 
from both hila. The costo-phrenic angles and infraclavicular areas were clear. 
These findings were compatible with organic heart disease and pulmonarj’ con¬ 
gestion. 

The electrocardiographic tracings were definitely abnormal. The auricular 
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verted. T 4 was upright This curve is sometimes seen with congenital heart 
lesions. Repeated electrocardiographic tracings revealed the above changes 



Fig 7 

with right axis deviation. There was also Ti inversion to suggest myocardial 
involvement. 

Plain x-z’ay study of the urinary tract showed renal shadows which seemed to 
be normal in size, shape and position. There was a pelvic shadow which could 
be interpreted as a full urinary bladder (fig. 2, A). Intravenous urograms sug¬ 
gested nonnal bilateral kidney function on the five minute film. The bladder 
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Wits been to be filled with dye. Attention is directed to the double density in the 
mid-portion of the bladder on each film (fig. 2, IS). This double density could 
represent dye outside of the bladder and posaibly in tlie rectum. These findings 
were very evident in the 10, 20 and 40 minute films (fig. 3). Tlie 10, 20 arid 40 
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minute lateral views revealed nothing of importance (fig. 4). The 10 and 40 
minute oblique exposures were not significant (fig. 5). 

A barium enema revealed a normal recto-sigmoid area in the anteroposterior, 
oblique and lateral views (fig. 6). There were no unusual traces of barium in the 
anteroposterior and lateral views of the rectosigmoid area after evacuation (fig. 7). 

A proctoscopic examination revealed a rosette of mucosa on the ventral wall 
of the rectum just inside the anal sphincter. This was interpreted as a stoma or 
connection between the bladder and the rectum. It was decided not to pass a 
catheter through this rosette. Such a procedure would possibly infect the uri¬ 
nary tract. Figure 8 shows a picture of this area which was taken through a 
proctoscope. 


EMBRYOLOGY 

Figure 9, 1 shows the dilated caudal segment of the bowel, the cloaca; the 
allantois empties into this structure. Figure 9, 1 also shows the cloacal mem¬ 
brane Avhich is a thin Avail of ectoderm and entoderm. In a 6 week embryo, the 
urorectal septum, a frontal fold, passes doAvnward to meet the cloacal membrane 
and separates the cloaca into a dorsal rectal and a ventral urogenital segment, from 
the dorsal surface of Avhich the ureter stalks and Avolffian ducts leave. The up¬ 
per portion of this anterior or ventral segment becomes the bladder; the inferior 
portion becomes the posterior urethra in the male and the entire urethra in the 
female. See figure 9, 2 and 3. It is believed that in our patient, the urorectal 
septum never completely joined the cloacal membrane, thereby establishing a 
connection betAveen the bladder and the rectum. Thus, a persistent cloaca is 
present (fig. 9, 4). 

We have no evidence of a urethi'a in this boy. The urethra is usually derived 
from 1) the loAver narrowed portion of the vesico-urethral anlagen aboA'^e the Avolf¬ 
fian duct opening AA^hich forms the urethra doAVn to and including the verumonta- 
num and utricle and 2) the urogenital sinus which begins at the openings of the 
Avolffian and mullerian ducts and extends to the cloacal or urogenital membrane 
Avhich separates the sinus from the cloacal fossa outside. 

The ureters, as shoAAm in the foregoing urograms, apparently empty into the 
usual location of the bladder. 


LITERATURE 

A search of the literature does not reveal any instance exactly similar to this 
patient. Campbell reports the autopsy findings in a 3 year old girl Avhose bladder 
Avas exstrophic and Avho had a rectovaginal fistula. The right ureter opened 
directly into the rectum and the left ureter ended blindly in the tissues on the side 
of the bladder. Campbell also reports that he operated on a 6 Aveeks old male 
AA^hose right ureter Avas an impervious cord; there Avas anal atresia, urethrorectal 
fistula, a dilated rectum, a left pyonephrosis and a dilated left ureter Avhich opened 
into the loAver rectum. 

Walker reports the autopsy on a 12 day old female in Avhom there Avas persist¬ 
ence of the cloaca. He termed the condition “ectopia of the cloaca”. 
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Bums describes the uutopsy of a 4 hour old infant with exstrophy of the un- 
naiy bladder and a persistent cloaca 

Kilfoy operated on a new boin child to correct an imperforate anus and found 
the distal sigmoid greatly dilated, and it communicated with the urinary bladder 
tlirough a hard fibrous duct V colostomy was done and the cluld died 1 dajs 
later. 

Major rcpoited the autopsy fmdings of a 1 hour old male who had an imper¬ 
forate anus and no uiethra, there was a wade cloaca into which the rectum and 
both ureters emptied 

Pennoci. and Starh operated on 2 male cliildicn, 5 3 ears and IS months old, 
because they passed fecal matter thiough the urethra after imiierforate 1111 li.ad 
been opened at birth In both mst.mces theie was a defect in the flooi of the 
bulbous urethia, which defect w as closed successfully in both p Uieiits b 3 suigeiy. 

Lowsley has lepoited successful opeiations on two gills who had a cloaca 

fVliarton has emphasized congenital malformations associated with agenesis 
of the ovarian follicular cpitlielmm 

We wish to express our thanks to Dr Leslie B AiC} of the Dcpaitmcnt of 
Anatomy of Jloithwesteni Medical School and his ailist, Miss Lucille Cassell, 
for their anatomical and embryological ideas and diawmgs 

SOMXLIin 

Ml instance of persistent cloaca and absence of the uiethra in a 5 3 ear old boy 
IS repoi ted There is also evidence of a congenital heart lesion 

Since this child enj 03 s good health m spite of the persistent cloaca and since 
It IS doubtful wliethei singer}'would improic that which n.itiueluis already done, 
it was decided not to use an}' operalne intcifcieiicc in ,ui effort to correct hia 
defects It was also recognized that he would never piocicate 
7 W. Madison St, Chicago, III. 
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THE IIROFLOMETER: AN AID TO THE STUDY OF THE 
LOWER URINARY TRACT 

WILLARD M. DRAKE, JR. 

From the Department of Urology, Jefferson Medical College, Philadelphia 

The observation that the size and force of the urinary stream are diminished in 
certain urologic conditions dates back well over one hundred years. Howship 
in 1816 mentions, in writing of stricture, that “the diameter of the stream must 
of necessity be lessened,” and that “the stream of urine is smaller than it ought 
to be.” In writing of benign hj^pertrophy of the prostate gland, he speaks of 
“the impediment in passing water.” Brodie in 1849 adds, in discussing neuro¬ 
genic bladder, that “the urine is expelled at short intervals and in small quantity 
at a time.” 

Little has been added to these general obseiwations of the urinary stream imtil 
Ballenger in 1932 suggested that by measuring periodically the maximum dis¬ 
tance from his feet a man with a full bladder could eject his urine, one might 
follow the effect of an enlarging prostate more accurately. However, there has 
been considerable work done by such men as Rose, Denny-Brown and Robert¬ 
son, Simons, and Langworthy, Kolb, and Lewis, by the use of various types of 
cystometers and other ingenious devices, on the hydrod 5 mamics of the bladder 
and the relations of the sphincters thereto. Recently there has come to our 
attention an article published by Sigematu in a Japanese journal in 1940. Sige- 
matu undertook to measure the urinary flow by the use of a “slit-flow-clock 
apparatus.” No charts, illustrations, or numerical data are given. Correlation 
between volume and time is not made. While this method, as nearly as we can 
tell from the meager description, should afford a means of measuring the urinary 
flow, the author did not deem it worth while to report any extended series of 
chnical cases, and expressed his opinion that the procedure was of little diagnos¬ 
tic value. 

The problem appeared to be: 1) To design an apparatus that would measure 
the minute-volume of uiine as expelled per urethram; 2) to estabhsh normal rates; 
3) to study the variations from normal in various diseases of the bladder and 
urethi-a. This paper is a prehminary report. 

An apparatus was required which would enable one to calculate the speed at 
which the bladder was capable of emptying itself through the urethra in terms 
of minute-volume. Several types were considered. Apparatus involving a 
turbine or propeller were abandoned because of the inertia and resistance of the 
apparatus, and the error resulting from a small stream of high velocity and a 
large stream of low velocity giving the same reading. This led to the idea of a 
machine that would measure the increasing weight of urine passed, recorded 
against a time factor. 

The materials used were a toy erector set, and a section of screen door spring, 
fig. 1, 2a. From these was made a balance with the spring attached to one arm 
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Fjo. 1. J, JDiagranj of urofiogram. Seo text for explnnatioo 
2, o, Diagram of uroflometcr (from which timo recording device baa been omitted). 6, 
Chart showing correlation between the volumes and maximum rates attained in 23 voids by 
ono individual, c, Normal uroflogram. M.s.v. is 30 cc. d, Uroflogram of A.U.n. 2 months 
after passage of a filiform and 24 F. sound for postoperative stricture. M.s.v, is 7 cc. 
c, Uroflogram of A.R.H. 7 months later after treatment by dilatation, 4 weeks having 
elapsed since most recent treatment. M-s.v. is 16 cc. /, Uroflogram of A.R.II. taken same 
day as in c, but after passage of sounds up to29 F. M.S.v. is 23 cc. 
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and a cylindrical metal receptacle of 1000 cc capacity suspended from the other 
arm. A recording pen was wired to the spring arm. A large funnel and a sec¬ 
tion of 1 inch rubber tubing was used to conduct the urine to the can. As the 
can filled that arm was pulled down against the pull of the spring on the opposite 
side. The apparatus was modified for female use by placing the funnel under a 
chair fitted with a toilet seat. 

A kymograph was placed with a time recording device so that a record of the 
increasing weight of the urine and the time interval were recorded simultaneously. 
By calibrating the kymograph paper in 100 cc intervals, drawing a tangent to 
any part of the curve in which one was interested and projecting to the time 
line the intersections of this line with the horizontal cahbration fines, the num¬ 
ber of seconds required for the passage of 100 cc at this rate was obtained. By 
dividing 100 by the number of seconds in the interval, the rate in terms of cubic 
centimeters per second was obtained. This was called the second volume. The 
apparatus was called the uroflometer, and the curves produced designated as 
uroflograms. 

For the sake of convenience the curves have been broken down into segments. 
The segment representing from 0 to 50 cc is called “a”; the segment representing 
from 50 to 100 cc, “b”; the segment from 100 to.200 cc, “c”; and each succeed¬ 
ing 100 cc by succeeding letters of the alphabet. 

Figure 1,1 is a diagram of a uroflogram. The method used to compute maxi¬ 
mum velocities for the various segments of the curve is as follows: A fine a,z, 
is dva.vm tangent to the steepest portion of the curve representing the first 50 
cc of urine passed intersecting the base fine at a and the 100 cc calibration fine at 
z. The point z is projected to the base line at a'. The arrows immediately be¬ 
low these points, i.e. a and a', represent the projection of these points to the time 
fine. Each dot on the time fine represents one second. The number of seconds 
between these arrows is 5.1. By dividing 100 by 5.1, the maximum second- 
voliune for the first 50 cc is obtained, 19.6. A fine b,y, tangent to the steepest 
portion of the curve representing the second 50 cc of urine passed is drawn inter¬ 
secting the base fine at b, and the 100 cc calibration fine at y. The intersection 
at y is projected to the base fine at b'. The arrows immediately below b and b' 
represent the projection of these points to the time line. The number of seconds 
between these points is 4.1. By dividing 100 by 4.1, the maximum second- 
volume for the second 50 cc of urine passed is obtained, 24.3. Similarly, the 
fine x,x', is drawn tangent to the steepest portion of the curve representing the 
second 100 cc of urine passed, and intersecting the 100 cc calibration fine at x 
and the 200 cc calibration fine at x'. These points are projected to the base fine 
at c and c'. As before the arrows immediately below these points represent 
their projection to the time fine. The number of seconds between these points 
is 2.5. By dividing 100 by 2.5 the maximum second-volume for the second 100 
cc passed is obtained, 40. In this case this last figure is the maximum second- 
volume for the entire curve. Henceforth, this maximum second volume will be 
designated as m.s.v. 

The accuracy of the spring was checked repeatedly and new calibrations made 
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with each check. However there has been an accrued cliange of only about the 
width of the pen line in 500 cc during 6 months. 

Originally graphs of the urination of 155 presumably normal young males were 
assembled and a study made. Volumes of urine passed ranged from 3 to 500 
CO. Fig. 1, 3, c shows a normal curve. It will be noted that there is a slow rise 
in the curve for the first 50 ce until a ma.\imiim rate has been obtained. The 
maximum rate is normally found in the “b” portion of the curve. There is a 
slow decline in rate after this until near the end of the void at which time there is 
a rapid decline to cessation. This is in keeping wdth the knmvn phj^iology of 
the bladder. Denny-Brown and Robertson showed that the pressure in the 
bladder is rising in the first part of voiding, that it reaches its ma.ximum shortly 
after voiding commences, and that thereafter it falls gradually until near the 
end of the void when it falls rapidly. 

Maximum velocities calculated ranged from 3 to SO ce per second. A break¬ 
down of these results dividing them into groups according to the volume passed 
is shown in table 1. It will be noted that the average rates for volumes under 
200 cc are much lower than the average rates for volumes above 200 cc, and that 


Table 1. A breakdown of tnaximum rateo as found in a study of voiding curves of 155 
supposedly normal males 


mriasiiorcaAxrs 

V0171<E BCrtr££.V 

mca 


loir 

AVXJUCC 



te./s*6 

te/itt 

te/itc 

ceftte 

27 

00-99 

20 

0 

3 

9.1 

51 

100-199 

37 

10.6 

5 

18.7 

48 

200-299 

45 

22.2 

12.5 

24.5 

17 

300-399 

50 

23.8 

10,0 

26.8 

11 

400-499 

3S.4 

23 

10.6 

23.8 

2 

500-599 

33.3 


16 

24.6 


the rates both mean and average for above 200 cc are above 20 cc per second. 
As a result of this study the figure 20 cc per second waa taken tentatively to repre¬ 
sent the normal maximum velocity. A more recent compilation with 28 more 
graphs shows no significant change. Tliis compilation shows that for volumes 
over 200 cc, 70 per cent or more of the graphs show maximum rates of 20 cc per 
second or better. 

A study of 23 charts made by the same individual was made in an effort to 
study the constancy of rate for a given volume in a given individual and the vari¬ 
ation found in different volumes. The ma.ximum rates for the various volumes 
are shown in figure 1,2, 6. It will be noted that there seem to be quite constant 
ma.ximum rates for any given volume, and that there seems to bo a definite direct 
relationship between the amount voided and the velocity. It will be noted fur¬ 
ther however that the maximum volume passed was only 410 cc so that the blad¬ 
der was never overdistended. That the rate may decline after a certain volume 
is reached has not been proved but it may be suggested by the fact that the high¬ 
est maximiun rate average was found in the group passing between 300 and 309 
cc of urine (see table 1). 
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Other factors in addition to volume that affect the rate include the state of 
tm:gescence of the penis, and psychic factors, A voiding curve made with the 
penis in a state of partial or complete erection would show a slower than normal 
rate. The presence of others watching a person void can so inhibit his act as to 
produce a very low curve. On the other hand, higher than normal rates are 
obtained if the patient is kept waiting in the presence of running water before 
being allowed to void. 

After the establishment of tentatively normal rates, the rates in persons with 
definite disease were studied. The curves in patients suffering from stricture 
were found to be significantly low. These patients were able to produce better 
curves immediately after dilatation. The improvement would gradually de¬ 
crease as time passed so that they might have lost all that they had gained by the 
end of a month. By means of estimating the rate at frequent intervals, one 
could estimate the effect of treatment. By taking curves before dilatation one 
could ascertain the amount of gain the patient had made since the last dilatation. 
Two cases in point are cited. 

A. R. H., a 53 year old white male upon whom a perineal prostatectomy was 
performed October 31,1945, returned to the outpatient department in February 
with complaints of diurnal frequency of every 20 minutes to 1 hour, and noc¬ 
turia every 2 hours. The volume of urine per void never exceeded 3 ounces. 
A filiform was passed and the urethra dilated to 24 F. By April 4, the patient 
was again complaining of decrease in the size and force of his stream. A record 
of his void showed that a volume of 240 cc was passed with a maximum velocity 
of 7 cc per second (fig, 1, 2, d), Filiforms and sounds to size 26 F. were passed 
and the patient voided again. This showed a maximiun of 14 cc per second 
for a volume of 240 cc. Further dilatations were perfoimed on May 6, June 6, 
July 11, August 1, August 22, and September 12, with a gradual increase in 
the size of the sounds to 30 F. Four weeks later a record showed a maximum 
rate of 16 cc per second before instrumentation for a void of 200 cc (fig. 1, 2, e). 
After the passage of soimds up to size 29 F the rate improved to a velocity 
of 23 cc per second for a void of 330 cc (fig. 1, 2, f). 

E. F., a 51 year old male with a history of gononhea, came to the outpatient 
department with the complaint that his stream had become weak over the past 
year. A record of the patient’s urination showed a maximum rate of 7 cc per 
second for a void of 430 cc (fig. 2, 1, c). After the passage of filifoims and sounds 
up to size 16 F. the curve showed a maximum rate of 20 cc per second for a void 
of 210 cc (fig. 2,1, a). This patient received dilatations at weekly inteivals for 
2 months, then at monthly intei-vals for 2 months, and the last dilatation after 
6 weeks. A curve produced after 6 weeks without instrumentation showed a 
may iTmim rate of 22 cc per second for a void of 215 cc (fig. 2, l,h). 

The curves of patients suffering frpm benign hypertrophy of the prostate hke- 
wise showed striking deviation from the normal. The following cases illustrate 
the findings before and after operation. 

J. P., a 53 year old male, presented himself with complaints of hesitancy, 
dribbling, and weak stream since 1931. A record of his urination showed a 





Fio 2 /, o Uroflogram of E F after passage of Ghforni and sounds up to 10 F M a v 13 
20 cc b, Uroflogram of E F after 5i months Patient had tcce wed treatment for 4 months 
but no instrumentation for 6 necks prior to test M s v is 22 cc c, Uroflogram of E F 
before instrumentation Msv is7cc d, Uroflogram of J P before transurethral resec¬ 
tion M 8 V IS 4 cc c, Uroflogram of A G before transurethral resection Msv is 
14 cc 

2 , a, Uroflogram of J P 1 neck after transurethral resection of prostate M s v. is 30 
cc 6, Uroflogram of A G 5 da>8 after transurethral rcsecUoa of prostate Msv is 38 
cc c, Uroflogram of r B 1 neck after operation Ms vis IS cc d, Uroflogram of F B 
before transurethral resection M a v la 3 cc e, Uroflogram of C L whose largo diverti¬ 
cula emptied incomplctelj after operation \ is 21 cc /. Uroflogram of A L, a 

S alient suffering from tabes dorsalis and central ner\ ous 8>stcm lues v. is 9 cc. g, 
Toflogram of S C , a patient suffenng from tumor of bladder hf s v is 18 cc h, Uroflo¬ 
gram of \ it, a patient suffering from tabes dorsalis Time markings on this chart arc in 
5 second intcr\als \ isOcc. 
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void of 290 cc -with a maximum rate of 4 cc per second (fig. 2, 1, d). Rectal ex¬ 
amination revealed a bilateral enlargement of the prostate. Cystoscopy showed 
a large median bar and moderate intrusion of the lateral lobes. Transurethral 
resection was performed. A record made 1 week postoperatively showed a 
void of 350 cc with a maximum velocity of 30 cc per second (fig. 2, a). 

F. B., a 68 year old male, was seen in a physician’s oflBce with complaints of 
nocturia 4 to 5 times, hesistancy, interruption in voiding, and decrease in the size 
and force of his stream. The prostate gland was li times normal size by rectal 
exa min ation. Transurethral resection was performed. A record of his voiding 
before operation showed a maximum flow of 3 cc per second for a volume of 130 
cc (fig. 2, 2, d). The bladder contained 300 cc residuum at this time. One week 
after operation the patient was able to void at a maximum rate of 18 cc per second 
for a volume of 330 cc (fig. 2, 2, c). 

A. G., a 51 year old male with complaints characteristic of benign hypertrophy 
of the prostate, preoperatively was able to void 380 cc at a maximum rate of 14 
cc per second (fig. 2, 1, c). Five days after transurethral resection, the record 
showed a void of 230 cc with a maximtim velocity of 38 cc per second (fig. 2, 2, b). 

Under the heading of “neurogenic” bladder the only group that lends itself 
to study are of the atonic paralytic type. In the hypertonic type the patient 
usually cannot pass enough urine to produce a readable curve. The foIIo\vmg 
cases illustrate our findings to date. 

A. H., a 60 year old female, was admitted with a complaint of epigastric pain, 
burning, and discomfort since 6 p.m. the night previously. For the past 15 
years she had had burning or cutting pain of a shooting nature that began at the 
toes, settled in the epigastrium, and produced vomiting. These episodes oc¬ 
curred every 4 months and lasted 2 to 3 days. The patient had nocturia 1 to 
2 times and no rrrethral burning. The cystometric reading was low, showing a 
rise to only 6 mm mercury after the instillation of 800 cc. There was no increase 
upon attempting to void without straining, but the pressure rose to 62 m m. 
mercury upon attempting to void with straining. Slow distension to 900 cc 
produced no pain. The diagnosis was tabes dorsahs. A curve of the void 
showed a mayimum velocity of 10 cc per second for a volvune of 420 cc. The 
TnaviTmim rate for the last 220 cc was 5.2 cc per second (fig. 2, 2, h). 

A. L., a 45 year old male, was admitted with the complaint of being unable to 
walk without the aid of crutches. He had no nocturia, and only occasional 
burning. He experienced some desire to void before a bowel movement, but 
this disappeared after the movement without the patient’s having voided. A 
record of urination showed a maximum velocity of 9 cc per second for a void of 
210 cc (fig. 2, 2, f). A residuum of 60 cc was present after this void. Cysto¬ 
metric test showed a large atonic bladder with a capacity of 1150 cc. No dis¬ 
comfort was experienced until 1000 cc had been instilled and the pressure had 
risen to 21 mm. mercury. Final diagnosis was central nervous system syphilis 
and tabes. 

Two other patients with degenerative lesions of the cord produced curves 
showing rates of 11 and 12 cc per second for volumes of 330 and 420 cc, re¬ 
spectively. 
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K. S., a male aged 59, had urinaiy retention after an abdomino-perineal re¬ 
section for carcinoma of the rectum. The curve of his void showed a rate of 
5.5 cc per second maximum for a void of ICO cc. Following transurethral re¬ 
section of the bladder neck, this patient voided 150 cc at a maximum rate of 10 
cc per second. 

Two cases are presented in which the Tn.aximnm rates are not significantly low 
but in which other abnormality is present. 

C. L., a male aged 76 years, was subjected to transurethral resection for en¬ 
largement of the prostate. After operation the patient still carried a residual 
urine of 300 ce. He was known to have large diverticula. The curve produced 
by this patient’s urination showed a maximum rate of 21 cc per second for a void 
of 230 cc. The remarkable finding was a sudden slowing of the rate after the 
passage of 190 cc, and the slow passage of the next 40 cc (fig. 2, 2, e). Roentgeno¬ 
grams taken at the moment of slowing and post-evacuation show that this slow 
rate is due to partial emptying of the diverticula. 

S. C., a male aged 31, presented himself with the complaint of hematuria of 
10 years’ duration, occurring at 6 month intervals and lasting 24 hours. Rectal 
examination revealed a prostate of normal size and consistence. Cystoscopic 
examination showed a relatively large pedunculated bladder tumor. The curve 
of urination showed a void of US cc with a maxImiun velocity of 18 ce per second. 
The rate of passage of the last 15 ce was exceedingly slow, about 1 cc per second 
(fig. 2, 2, g). It is possible that the presence of the tumor mass interfered in 
some way with the action of the detrusor muscle. It is also possible, though not 
proved, that the tumor mass fell over the vesical orifice during the late stage of 
the void. 

In making this prelinunary report it is realized that the subject has not ns yet 
been fully studied. However it is believed that this report may pvo some in¬ 
dication of what the final result of the investigation will be. The study has been 
confined largely to males because of dilficulty in obtaining women subjects for 
normals. Only maximum rates and curves showing fairly normal distribution of 
velocities have been used in this study, although much information may be ob¬ 
tained from the study of the average rates or a correlation of the voiding time 
and the amount of urine passed. Curves showing as many as 5 increases and 
slowings in rate have been produced. Some show maximum rates toward the 
end of the curve. As these have not been numerous, and their significance is 
not yet clear, a discussion of them has been deferred. The clioice was made 
because it seemed desirable to work with the maximum capacity of the bladder 
and urethra. 

The apparatus used is crude and simple in design, but at the same time quite 
accurate. 

The number of subjects used for the establishment of normal rates is admit¬ 
tedly low. However a figure well below average for the group has been chosen 
as low normal. In spite of this fact the deviations in maximum rates in patients 
suffering from diseases of the bladder and urethra are sufficiently great that there 
is little chance tliat they may bo confused rvith the normal. Low curves of this 
type have been found in patients having stricture, contracture of the vesical 
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orifice, enlargemeut of the prostate, and neurogenic bladder. Curves showing 
abnormal distribution of velocities have been found in conditions causing inter¬ 
ference with normal emptying of the bladder, such as tumor or diverticula. 

It is believed that this method of investigation may be useful in making diag¬ 
noses of stricture, benign hypertrophy of the prostate, neurogenic bladder, and 
other diseases of the bladder and urethra, and particularly in making early diag¬ 
noses in doubtful cases. It may serve to detect cases of congenital contracture 
of the vesical orifice in which the weak stream, having always been present, is 
regarded by the patient as normal. It may find its greatest risefulness in the 
sorting out of patients with disease of the bladder and urethra in the routine 
examination of large numbers of subjects such as was carried out in Army in¬ 
duction centers. It is also an excellent method by which to evaluate the results 
of treatment. If for example a maximum rate of 18 cc per second is observed 
after a transurethral resection, the result is definitely unsatisfactory even if the 
patient at the moment has no complaints. Its chief feature in the field of uro- 
logic diagnosis is the objectiveness of the test and the fact that it involves the 
passage of no instruments with the dangers inherent in such passage. 

SUMMARY 

An apparatus has been described that will enable one to compute the volume¬ 
time relationship in the flow of urine through the urethra. It is called the uro- 
flometer. 

A study of 155 normal males is described and a limit selected to be considered 
the dividing line between normal and lower than normal rates. 

Case reports illustrating the usual findings in patients suffering from stricture 
of the urethra, benign hypertrophy of the prostate, neurogenic bladder, divertic¬ 
ula of the bladder and bladder tumor are presented. 

It is uggested that the uroflometer may prove valuable as a diagnostic aid and 
as a means of evaluation of the results of treatment without resorting to instru¬ 
mentation. 


I wish to express my thanks to Dr. D. M. Davis for his inspiration and en¬ 
couragement in this research. 


SIO S. Tenth St., Philadelphia 7, Pa. 
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A CLINICAL EVALUATION OF A RECENT SULFONAMIDE: 

Nu-445 

RICHABD S. RODGERS and FLETCHER H. COLBY 
From the Urological Service, hfaesachueetls General Hospital, Boston, Mass. 

Nu-445 is a recent drug of the sulfonamide group having this chemical for¬ 
mula— 

CH, 

I 

C 

/ \ 

H,n/ SsO.NH—C C—CH, 

\ ^ 

0—N 

3,4-dimethyl-5-sulfanilamido-Eoxnzole 

The drug has been recommended as an effective agent against gram negative 
infections of the urinary tract. This study was undertaken to evaluate the 
efficiency of this preparation against such organisms. 

Our interest in this new drug* developed following a publication by R. J. 
Schnitzer ct al. of their observations following its use in animals. They gave 
rabbits 0.794 gm. per kilo of Nu-445 daily and found blood sulfonamide levels 
of from 10 mg. per cent to 20 mg. per cent. They also found that 43 to G1 per 
cent of the drug given orally was eliminated through the kidneys and 68 per 
cent in the unacetylated form. Impressed by the marked solubility of the dwg 
and by the total absence of renal irritation this group then studied the effect of 
the preparation on gram negative organisms. The results suggested that the 
drug might be of value in the treatment of infections caused by such organisms. 

Recently Samoff and others published the results of a clinical trial of Nu-445. 
They were interested only in the effect of the drug on the B. proteus which was 
present in every case with a variety of other organisms. The dosage varied 
from 50-112 gm. in most instances given over a period of 10 days. In their 
series of 14 cases they were encouraged by the fact that 11 were favorably in¬ 
fluenced and in 9 the B. proteus disappeared from the cultures. 

Our studies cover a group of 20 patients with urinary infections due to various 
gram negative organisms, chiefly E. coli, B. proteus, and B. pyocyaneus. Be¬ 
fore starting treatment cultures from the urine or wound were planted on blood 
• agar and endo agar. The usual check was made of the urinary sediment, the 
hemoglobin, and the blood count. In addition, the infecting organisms from 
many of the patients were tested for their sensitivity to Nu-445 in vitro. Here 
it was found that the effectiveness of the drug was enhanced when the pH of the 
media was between 7 and 8. At this level growth of B. pyocyaneus ceased at a 

> Na-44S eras supplied by the Hoffman-La Roche Laboratories. 
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concentration of 3.1 mg. per cent of Nu-445 while at a pH of 5 a level of 6.2 mg. 
per cent was necessary for bacteriostasis. For this reason the urines of all the 
patients receiving the treatment were made alkaline by sodiiun citrate. With 
above figures in mind, however, it was apparent that a therapeutic urinary 
drug concentration could be maintained only by administering rather large 
doses of the preparation since approximately 50 per cent was excreted through 
kidneys. 

Initially the patients were given the recommended dose of 4 gm. daily but 
when the blood sulfanilamide level rose to only 3.7 mg. per cent and it was ap¬ 
parent that severe toxic reactions were not appearing the dose was increased to 
8 gm. This was not accompanied by a corresponding rise in the blood level. 
The highest concentration that appeared in the urine was 35 mg, per cent. 
Later a group of 5 patients were given daily doses of 12 gm. All of these in¬ 
dividuals developed satisfactory urine drug levels comparable to those observed 
by Schnitzer and his group. 


CASE REPORTS 

To illustrate some of the problems and the results obtained when doses up 
to 8 gm. daily were given a few of the histories are recorded. 

Case 1. A 38 year old white woman was transferred to the urological service 
from the surgical service after recovery from an operation for chorionepithelioma. 
During the operation an enlarged right kidney was palpated and subsequently 
found to be hydronephrotic due to an obstruction at the ureteropelvic junction. 
The initial urine culture grew moderate E. coli and abundant non-hemolytic 
streptococci. Urine obtained at cystoscopy on November 6, 1946 was sterile. 
On November 13 the kidney was explored and a Foley type pyeloplasty per¬ 
formed. A nephrostomy tube and splinting catheter were inserted, the latter 
being removed on the fifth postoperative day and the former on the eleventh 
day. Urine cultures with the tubes present grew abundant E. coli and a few 
colonies of B. pro tens. At the time the last tube was removed she was started on 
8 gm. of Nu-445 and 4 gm. of sodium citrate daily. These were continued over a 
period of 10 days. The B. proteus was eliminated after the first day of therapy. 
The colonies of E. coli were present in diminishing numbers until the ninth day 
when the urine became sterile. The most recent urine culture on December 19 
showed a few colonies of E. coli. The patient had no toxic s 3 miptoms. 

Case 2. A 23 year old white male was admitted to the urological service 
■with recurring fever and chills and pain in the left flank due to pyonephrosis of 
several years duration. Cultures of the urine from the bladder and left kidney 
grew abundant B. pyocaneus. The infected kidney was removed on December 
30, 1946 and because of the continued presence of abundant growth of B. pyo- 
cyaneus in the urine, Nu-445 in a dose of 8 gm. with sodium citrate was begxm. 
On the fourth day of treatment the urine cultures became sterile and remained so. 

Case 3. A 63 year old white male was admitted to the urological service on 
July 21, 1946. He had been bothered with severe burning and frequency of 
urination for several months. Detailed study failed to demonstrate a reason 
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for the cystitis. There was no bladder neck obstruction. He was treated with 
Nu-445 over a period of 10 days and received a total of CO gm. On the ninth 
day the B. proteus disappeared but E. coli continued to be present in abundance. 
To.vic symptoms manifested by temperature elevation to 101° appeared on the 
ninth day of treatment and subsided wlien the medication was discontinued. 
The E. coli infection persisted but disappeared after 2 days of treatment with 
streptomycin. 

Case 4- A 75 year old white male was admitted to the urological service on 
September 30, 1916 in acute urinary retention due to benign prostatic hyper¬ 
plasia. On October 5 a perineal prostatectomy was done. During the pro¬ 
cedure the rectum was accidentally tom. The laceration was closed satis¬ 
factorily but not without contamination of the field. The patient did well 
postoperatively and although the rectum and urethra healed cleanly the urine 
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was grossly infected with E. coli. He was treated with Nu-llo over a period 
of 28 days during which time he received a total of 168 gm. The urine at the 
end of this time contained only a few pus cells while a rare colony of E. coli 
grew in the cultures. 

The remainder of tliis group which received the drag in amounts varying 
from 10 to SO gm. showed no improvement. Four had pure cultures of E. coli 
and one of B. pyocyaneus, while the other 3 had mixed infections of these or¬ 
ganisms in combination with B. proteus. Previously all of these individuals 
had been treated with adequate doses of other .sulfonamides without benefit. 

Complicating factors occurred in 5 patients but only 3 were unable to con¬ 
tinue with the medication because of to.vic .symptonns. The elevation of tem¬ 
perature in case 3 forced the withdrawal of the drug while in another patient 
erythema developed. One patient could not continue with the drag because of 
nausea. Of the patients whose symptoms were not ascribed to the medication, 



































RENAL COMPLICATIONS OF HYPERPARATHYROIDISM^ 

EDGAR BURNS 

From the Department of Surgery, Tulane University School of Medicine 

AND 

C. MARK WHITEHEAD 
Department of Urology, Ochsner Clinic, New Orleans 

Considerable information regarding the activity of parathyroid adenomas has 
been made available from the more than 300 recorded casesl The parathy¬ 
roid tumor is a benign lesion. From the standpoint of endocrinology it is an 
active tumor' and disturbs the body economy by producing an excess amount 
of parath 3 rroid hormone leading to a disease presently recognized as primary 
hyperparathyroidism. The metabolic abnormahties concern chiefly calcium 
and phosphorus concentrations. The serum calcium is increased whereas the 
serum phosphorus is decreased and both calcium and phosphorus are eliminated 
in abnormally large amounts in the urine. 

The clinical importance of these metabolic disturbances centers chiefly around 
symptoms arising from alterations in the skeletal system and renal complications 
resulting from calcium deposits in the urinary tract. The skeletal changes 
lead to a group of special symptoms based upon decalcification of bone. The 
nature of these is often disabling but does not necessarily endanger life. The 
symptoms which arise from the urinary tract vary somewhat according to the 
type of renal involvement and the degree of impaired renal function. Albright 
and his associates® have described three ways in which the kidneys may be in¬ 
volved in hyperparathyroidism and they refer to these as types I, II and III. 
They describe types I and HI first. Type I is described as “pyelonephritis 
secondary to formation of calcium phosphate stones in the renal pelvis.” Type 
III is defined as “acute parathyroid poisoning mth anuria and death from un¬ 
determined cause in a few days, with calcium deposits in kidney parenchyma as 
well as in other organs, but with no chronic renal changes.” Type II is “a 
condition midway between these two which simulates both chronic glomerular 
and vascular nephritis. It differs from type I in that the deposits are in the 
kidney parenchyma rather than in the kidney pelves and from type III in that 
the kidneys show longstanding changes and may be the only organs involved 
in the calcium deposits.” 

Hyperparathyroidism is not a common disease. Chute'*, who reviewed the 
records at the Massachusetts General Hospital over a 10 year period from 1930 

1 Read at annual meeting, Southeastern Section, American Urological Association, Palm 
Beach, Pla., March 26-28,1947. 

2 Norms, E. H.: The parathyroid adenoma. A study of 322 cases. Internat. Abstr. 
Sure. 84: 1-41, 1947 in Surg., Gynec. & Obst. 1947. 

2 Albright, F., Baird, P. C. and Bloomberg, E.: Studies on the physiology of the 
parathyroid glands. IV. Renal complications of hyperparathyroidism. Am. J. M. Sc. 

^^'<*Chotb R • Clinical aspects of hyperparathyroidism with special reference to urology. 
J. Urol. 4l’: 762-772, 1939. 
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to 1939 mdusi\e, foiuid a total of 3b casca »i moic than 02,000 lio-pital admia- 
sions, ao that tlie iiioidciite for that inatitntioii naa ahghtlj k'a than 1 caae for 
each 1500 admissions Thnty or S3 pei tent of theae patienta had icn d lalcnli 
Dining a 5 yeai peiiod fiom 1912 to 1910 intluau c, m 'lightly moie than 57,000 
admiaaions to the Othsnei Clime, we lecognizcd 1 c^iaea of hyporparathj roidiain, 
all with renal complitationa It aeenia likely, if the incideiitc la the aamo in 
diffeient localities, that a numbci of caaea ha\c piasid thiongh onr hands un¬ 
recognized Theae 1 ciaea aie leportcd Inst, to add them to the growing hat of 
lecoided c-isea and second, to emplia'ize some of the problems oiaounlerod m 
treatment 


eVSE llEl’ORTS 

Case } F. T, a 57 3 eai old white man, was admitted on Maidi 3, 1912, 
complaining of simptonia lefeiable piimaiilj' to the unnaiy tract, poljuiia and 
pain m the icgion of botli ludnejs Othei sjmptoma wcic poljdipaia, wciikne'a, 
eaaj' fatigabilit}’, nenoiiaiie's and constipation He h.id neiei passed a stone 
Uiinaljais allowed albumin, hyaline lasts, amoiphoiH sediment and led 
blood cells but no infection The leaiilt of the phenolaiilphonphthalem test 
was 10 pel cent foi 1 hom and 10 minutes Hoenigenogiams of the iiimaiy 
tiact (lig 1, ,il) showed calcium deposits m the collecting tubules thioughont 
the coito\ of both kidneja Since the disiribiition of c.ilcinm m the kidiicja 
suggested liyperpaiathjroidism, othci appropii.ite studies weie caincd out 
Seium calcium was lopoitcd as 10 mg, l(i mg and 15 mg jiei 100 cc of blood in 
three separate determinations The scrum phosphorus dcteiminalions done 
at the same time weio leported as 3 1 mg , 2 0 mg and 2 0 rag per 100 cc of 
blood Roentgenograms of the skeletal sjstem showed no eiidonio of decalci- 
fication 

The neck was c\ploicd and a paiathjioid .ideiiom i was lemoied ftom the 
region of the left infeiior jiaiathjioid gl ind 'I ho 'cinm calcmm 2 days follow¬ 
ing opeiation was lejiortcd as 11 2 mg pei 100 cc of blood mid on the cletcnth 
postoperatic 0 dav it was 7 mg per 100 cc of blowl 
In this type of renal imohemeiit it is hoped that lemoial of the parathjroid 
adenoma will aiicst the piogiessiie damage to renal function Disappcaiaiitc 
of the calcium deposit' from the lenal coile\ and impioiemeiit in renal function 
will not likely octui 

1 Ins patient has been follow ed oi er a |»riod of almost 5 j ears and his kidncj s 
ha\e appaiently suffeied no further d image Rocntgeiiogiams of the urinary 
tract on September IS, 1910, showed no change m the c.ilcium deposits m the 
kidneys (fig. 1, li) The result of (he phenolsulplionplithalcm test was 10 per 
cent and the serum c.dcium dctcrmm.ition was 10 2 mg pot 100 cc of blood. 
The p.iticnt was asjmptomatie and apiie.ired well 
Cast 3 5frs R S , a 70 je.ir old white woman, consulted iis on September 
27, 191(|, because of sjraptoms referable to tliu skeletal system Her chief 
complaint w.is pain m the right side and hip She had noticed an increased 
bowing of her legs with lonseiiuent decrease in height o\er a period of 15 jears. 
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Both wrists were fractured in a fall 7 years befoie but the trauma was apparently 
sufficient to break normal bones. 

The patient had a palpable, smooth, freely movable tumor in the right side 
of the neck, fine calcium deposits in both kidneys, bowing of the femur (fig. 2 , 
.4) and patchy decalcification of the skeletal system. There \vas a laige area 
of decalcification in the right ilium. The skull showed moderate osteoporosis 
with several small cystic changes especialty at the vertex and right frontal bone 
(fig. 2, B). From a roentgenographic standpoint the findings were consistent 
with those of long standing h 3 ’’perparath 3 a-oidism. 



Fig. 1. Case 1. ^1, Roentgenogram of kidney, ureter and bladder, showing calcium de¬ 
posits in collecting tubules throughout cortex of both kidneys. B, Roentgenogram of 
kidney, ureter and bladder showing fine calcium deposits in cortex of both kidneys 


Blood studies showed a serum calcium level of 12.S mg. and serum phosphorus 
1.1 mg. per 100 cc of blood and, when repeated, serum calcium 13 mg. and serum 
phosphorus 1.4 mg. per 100 cc. Blood urea nitrogen was 24 mg. per 100 cc. 
The urine was infected and showed albumin and casts. 

Exploration of the neck was advised but operation was refused 63 '- the patient 
and her family. In view of the skeletal changes and calcium deposits in the 
kidneys together with increased serum calcium and decreased serum phosphorus 
and a palpable mass, m the neck we feel justified in reporting this case as one 
of hyperparathyroidism even though the diagnosis was not confirmed by re¬ 
moval of a parathyroid tumor. 

Case 3. Mrs. A. H., a white woman aged 42, was admitted May 14, 1946, 
because of symptoms referable to the urinary tract. There had been repeated 
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attacks of bilateral renal colic o\ or a iJCiiod of *1 yeara aiul many atonea biul been 
passed. Some of the lecent attacka had been accompanied by chills and fever. 
The patient had noticed abdominal discomfort and nauaca after exercise for 20 
years. 

Significant fiiuiinga wcie colon bacillus infection of the urinaiy tract, a slightly 
enlarged and tender left kidney, multiple stonca in the left lower ureter and 3 



Fig. 2. Ca.se 2 .1, nocntgonogr.am of bony pelvis, showing dcc-ilcifiiMtion in right ilium 
and bowing of femurs. Ji, Itoenlgenogram of skull, bhowing decalcified areas in \ertcx 
.and frontal bone. 

stones in the right kulnej* (fig. 3). Theic was moderate impairment of renal 
function. 

The scrum calcium determination was 13.1 mg. and scrum phosphorus 2.G 
ing. per 100 cc of blood. These studies were repeated w'ith reports of serum 
calcium 13 mg. and serum phosphorus 1.(5 mg. per 100 cc of blood. There were 
no skeletal changes. A clinical diagnosis of primary hyperparathyroidi.sm with 
secondaiy lonal and ureteral calculi w'as made, 
liccausc of the recent attacks of pain in the loft side with chills and fever, re- 
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moval of the calculi in the left lower ureter appeared first in order of indications 
for treatment. The stones in the ureter were removed by cystoscopic manip¬ 
ulation, multiple catheters being used. On June 13, 194G the neck was ex¬ 
plored and a parathyroid adenoma ^vas removed from the region of the right 
inferior parathyroid gland (fig. 4). Blood studies in the immediate postopera¬ 
tive period showed serum calcium 9.8 mg. and serum pho&phorus 1.8 mg. per 
100 cc of blood. Stones were removed from the right kidney on November 7, 
1946. Recovei^’’ from each operative procedure was without complication. 

The patient reported for check-up examination on Februaiy 25, 1947. The 



Fig. 3. Case 3. Roentgenogram of kidney, ureter and bladder showing multiple stone 
in left lower ureter and 3 stones in right kidney. There weie no skeletal changes. 


serum calcium was 10 mg. and the serum phosphorus 1.8 mg. per 100 cc of blood. 
The renal function showed improvement after removal of the stones but the 
urine remained infected. 

Case Ii-. S. J. T., a 42 year old white man, was admitted on July 26, 1944, 
because of symptoms radiating from the urinary tract. He had the first at¬ 
tack of renal colic in 1926. During the next 15 years he had repeated attacks 
on both sides and passed many small stones. He had severe pain in the right 
side in 1941 when roentgenograms, made for the first time, showed a large stone 
in the right kidney and small shadows in the region of the prostate. The left 
kidney was said to be normal. From 1941 until we saw him in 1944 he had 
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repeated attacks of pain in the right renal area associated with cliills and fever- 
There was no histoiy of fracture or long periods of immoihlization. The pa¬ 
tient did not drink milk and gave no history of exces-sive ingestion of alkalis 
except for a period in 1941 when he took vitamin D concentrate and large glasses 
of orange juice daily for a period of several months. Ilis mother had a bladder 
stone but otherwise there was no history of stones in his family. 



Fig. 4. Case 3. .1, Parutiiyroid ailcnuma removed at operation (XSO). Tyiiical area 
in adenoma, sliowinK tlilTuscd hyperplasia of chief cells. In some are:n> ceils .-ire arranged 
in ijatterns simulalinK alveoli. Clcnerall.v they are foiinii in compact cords with pale 
cvtoplasni • - o p^nithyroid adenoma removed at opera¬ 
tion (X 40 of chief cells with deeply staining nuclei 

and pale,. 

The urine was cloudy, jiII 11.5, sixtcific gravity 1.010 and the stained slide 
showed pus and gram-negative bacilli. On culture staphylococci and colon 
bacilli were reported. These organisms did not siilit urea. The riglit kidney 
was large and tender. Roentgenograms of the genilo-uriiiary tract showed a 
sliadow 1.7 by 3 cm. in the region of the right kidney ami multiple arnttll shadows 
in the prostatic area (tig. .5, A). There were no shadows in the left renal area 
or along the course of the left ureter. Intravenous urograms showed a normally 
functioning left kidney hut there was no apparent concentration of tlie dye on 
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the right side (fig. o, B). No changes in the skeletal system were noted. We 
did not at this time suspect hyperparathyroidism. It was assumed that the 
patient had a large pyonephrotic right kidney and he was advised to enter the 
hospital for further study and possible nephrectomy. For business reasons this 
had to be postponed. 

Following another attack of pain on the right side with chills and fever the 
patient entered the hospital on September 19, 1944. Ten ounces of hazy urine 
was aspirated from the right renal pelvis when the right ureter was catheterized. 
The catheter was left indwelling for relief of renal block. The left ureter was 
purpose^ not catheterized for fear of infecting the left kidney which it was 
hoped had not become infected. Cultures from the right kidney showed the 
same organisms as those previouslj’’ cultured from the bladder urine. Thirt 3 '' 
minutes after the intravenous injection of 10 cc of indigo carmine, only a trace 
of the dye appeared from the right kidney. Roentgenograms at this time 
showed the same findings as those previously noted. 



Fig. 0 . Case 4. .4, Roentgenogram of kidney, ureter and bladder, showing stone 1.7 by 
3 cm. in right kidney. B, Intravenous urogram, showing normal function of left kidney 
and nonfunction of right kidney. C, Roentgenogram of kidney, ureter and bladder, showing 
multiple stones in left kidney 6 weeks after operation. 

Two days later subcapsular removal of a large pyonephrotic kidney together 
with the stone was done with comparative ease. The postoperative course 
was complicated on the tenth day by a chill and rise in temperature up to 103 
F. There was no pain. The temperature returned to normal 4 days later and 
the patient was discharged in good condition on the twentieth postoperative 
day. Analysis of the stone showed calcium phosphate. During the postopera¬ 
tive period he was given mandelic acid, sulfa drugs and penicillin but the urinary 
infection showed no improvement. 

Six weeks after nephrectomy the patient had slight discomfort in the left side 
and passed 3 small stones. Roentgenograms at this time showed several stones 
in the left kidney (fig. 5, C). In view of negative findings on urea cultures and 
the rapid formation of stones a metabolic disturbance was considered for the 
first time. Four serum calcium determinations were done during the next 10 
days. The reports Avere 14.9 mg., 15.8 mg., 13.2 mg. and 13.3 mg. per 100 cc 
of blood. The serum phosphorus was 2 mg., 2.5 mg., 2.1 mg. and 2.6 mg. per 
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100 cc of blood during the same period. The patient was put on Albright's 
neutral low calcium diet for 6 days. The urinaiy calcium excretion showed 414 
mg. and 404 mg. for each of two 24 hour periods. Normal urinary calcium ex¬ 
cretion on this diet is between 100 and 200 mg. in 24 hours. 

It was apparent from these studies that this was a case of hyperparathyroidism 
and the patient was referred to the surreal ser\dce for exploration of the neck. 
This was done on December 21, 1944 and a small tumor was removed from the 
region of the right superior parathyroid gland. A careful search of the thyroid 
and other parathyroid areas revealed no other evidence of parathyroid adenoma. 
Frozen section of the small tumor was reported to show parathyroid tissue. 


Table I. Schedule of rocnlgcn therapy in case 4 


DAIX 

Ma 

KV 

STD 

iTLrtk 


B 

niLP 

4-2-45 

20 

215 

50 

1 cu & 1 ai 

8 

224 

Ant. cerv. 4: medatni. 

4-3-45 

20 

215 

50 

1 cu 4:1 al 

8 

224 

Ant. cerv. & mcdatnl. 

4-4-45 

20 

215 

SO 

1 cu & 1 al 

8 

221 

Ant. cerv. 4: mcdatnl. 

4-5-45 

20 

215 

so 

1 cu & 1 a! 

8 

224 

Ant. cerv. & mcdatnl. 

4-G-45 

20 

215 

50 

1 cu & 1 al 

8 

224 

Ant. cerv. 4: mcdatnl. 

4-7-45 

20 

215 

50 

1 cu «S; 1 al 

8 

224 

Ant. ccr\. 4: mcdatnl. 

5-21-45 

20 

215 

50 

1 cu »S: 1 al 

8 

224 

iVnt. cerv. Jc mcdatnl. 

5-22-45 

20 

215 

50 

1 cu 4; 1 al 

8 

224 

Ant. cerv. & mcdatnl. 

5-23-45 

20 

215 

50 

1 cu 1 al 

S 

224 

Ant. cerv. & mcdatnl. 

6-2445 

20 

215 

60 

1 cu 4:1 al 

8 

224 

Ant. cerv. & mcdatnl. 

5-25-45 

20 

215 

50 

1 cu 4; 1 al 

■8 

224 

Ant. cerv. 4: Tncdalnl. 

5-26-46 

20 

215 

SO 

1 cu & 1 al 

8 

224 

Ant. cerv. 4s mcdatnl.* 

7-8-46 

20 

215 

50 

1 cu tS: 1 al 

8 

226 

Ant. cerv. 4: medatni. 

7-4M6 

20 

215 

50 

1 cu & 1 al 

8 

226 

Ant. cerv. 4; mcdatnl. 

7-10-46 

20 

215 

50 

1 cu & 1 al 

8 

226 

Ant. cerv. 4s mcdatnl. 

7-11-46 

20 

215 

50 

1 cu 4: 1 al 

8 

226 

Ant. cerv. & mcdatnl. 

7-12-46 

20 

215 

50 

1 cu 4; 1 al 

8 

226 

Ant. cerv. 4s mcdatnl. 

7-15-46 

20 

215 

50 

1 cu 1 al 

S 

226 

Ant. cerv. 4c mcdatnl. 

7-16-16 

20 

215 

50 

1 cu 4e 1 al 

8 

220 

Ant. cerv. 4s mcdatnl. 

7-17-46 

20 

215 

50 

1 cu 4c 1 al 

8 

226 

Ant, cerv. 4s mcdatnl.f 


* Much improved, bo new calculi, 
t No more stonea. 


Serum calcium studies in the postoperative period were disappointing. The 
reports ranged from 13 mg. to 15 mg. per 100 cc of blood. 

Since further search for a parathyroid tumor was considered essential, on 
February 24, 1945, the mediastinum was explored transternally. A fatty 
growth -was removed from the anterior mediastinum but no other evidence of 
tumor was found during a careful search of the mediastinal space. Pathologic 
sections of the fatty tumor showed no evidence of parathyroid tissue. The 
patient continued to form stones with remarkable rapidity. Most of tliesc 
passed into the ureter and were removed by cystoscopie manipulation, multiple 
catheters being used. One stone, which was too large to pass, remained in tlic 
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lower calyx. At this point the use of deep roentgen-ray therapy was considered 
although without any great enthusiasm for the results which might be obtained. 
Irradiation to the anterior cervical and mediastinal areas was started on April 2, 
1945. Table I shows the amount of treatment given. Twelve days later the 
serum calcium was 12 mg. and the serum phosphorus 2.1 mg, per 100 cc of 
blood. The second series of treatment was Wished on May 26,1945 and in the 
meantime no new calculi had formed. 

On August 17,1945 the stone was removed from the left kidney and a nephros¬ 
tomy tube inserted. It was felt that by leaving a nephrostomy tube in place, 
calcium deposits could be washed out or in case stones formed they could be 
removed with a Randall type of stone forceps through the nephrostomy opening. 
The nephrostomy tube was left in place for a year. During this period the 
kidney was irrigated with mild antiseptic solutions chiefly for the purpose of 
mechanical cleansing and the tube was changed at intervals. Roentgenograms 
showed no recurrence of stones and the serum calciinn became stabilized at the 
upper limits of normal. Another series of roentgen-ray treatments was given 
during July 1946 (table I). The last serum calciinn determination on February 
15, 1947 was reported as 11.8 mg. per 100 cc of blood. The urine is acid and 
sterile. 

Whether this patient’s parathyroid activity has been influenced by irradiation 
or is in a period of remission will have to be determined by future observations. 

DISCUSSION 

Primary hyperparathyroidism produces no specific symptoms and the majority 
of cases are unrecognized until complications of clinical importance have de¬ 
veloped. It should be considered a possibility in every case with renal calculi. 
Hypercalcemia (11 mg. or above) and hypophosphatemia (3 mg. or below) are 
the two most important laboratory findings. All determinations should be 
rechecked to avoid error. 

Most of the problems involved in the management of patients with renal 
lesions secondary to hyperparathyroidism have been discussed in the case re¬ 
ports. Surgical removal of the parathyroid adenoma is the only effective 
treatment. Results from roentgen therapy have as a whole been unsatisfactory. 
We used it in one of these cases only after surgical exploration of both the neck 
and mediastinum had failed to remove enough parathyroid tissue to stabilize 
calcium metabolism. Medical treatment has likewise been unsatisfactoiy. 
Except in acute conditions of the urinary tract such as ureteral block the para¬ 
thyroid tumor should be removed first. The results in the majority of cases 
are highly satisfactory. The serum calcium level usually drops to normal 
within 48 hours. The urinary tract complications are dealt with accordmg to 
present standard urologic procedures. In the case of calcium deposits in the 
collecting tubules (Albright’s type II lesion), it would be interesting to know how 
many of these patients suffer further renal damage from calcium deposits alone 
after the parathyroid tumor has been removed. The one case of this type that 
we have followed for more than 5 years has showed no further renal damage. 
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SOMM-VRY 

The parathyroid tumor, a benign lesion, disturbs the body economy by pro¬ 
ducing an excessive amount of parathyroid hormone leading to a pathologic 
process called primary hyperparathyroidism. The disease produces no specific 
symptoms and the majority are unrecognized until complications, of which the 
most significant ate skeletal changes and renal involvement, have developed. 
Hypercalcemia and hypophosphatemia are the most important laboratoiy 
findings. The only effective treatment is surgical removal of the parathyroid 
adenoma. The complications referable to the urinary tract are treated ac¬ 
cording to present standard urologic procedures. Four cases are described to 
illustrate the various problems encountered in treatment. 



RENAL TUBERCULOSIS WITH SPECIAL REFERENCE TO CASES OF 
LONG STANDING AND THOSE TREATED 
WITH STREPTOMYCIN^ 

NELSE F. OCKERBLAD and ROGER P. WELTMER 

“Captain of the men of death” is the descriptive term Sir William Osier bor¬ 
rowed from John Bunyan to characterize pulmonary tuberculosis. Renal tuber¬ 
culosis is second in frequency to pulmonary tuberculosis. It is no longer “Cap¬ 
tain of the men of death” but is is too prevalent to be regarded lightly. 

The period of duration elapsed from the time the first patient in this series was 
first seen imtil the present moment is 26 years. This is none too long a period in 
which to evaluate properly and personally study the finding and course of the 
disease in the patients seen during this quarter of a century. 

This study is in reality a kind of Gallup poll taken out of a larger series of renal 
tuberculosis cases. All of the cases studied cannot be described in individual 
detail, case by case. Later in this paper the details of four of the most interesting 
cases will be cited. Thirty cases have been selected more or less at random but 
having in mind the cases which we have followed for a long period. 

In the grouping by sex, there are 20 females and 10 males. This ratio of 2 
females to 1 male is not the usual one, for Emmett and ICibler reverse this and 
find 2 males to 1 female, while Henline reports a 1 to 1 ratio. Perhaps a larger 
series would change it but the figures in the remainder of this study fall into line 
so that for our cases, at least, this is true. However, I am inclined to believe that 
they are correct who say that the disease is evenly divided between the sexes. 

Age group 


Years 

Numier 

Per cent 

1- 9 

0 

0.0 

10-19 

4 

13.3 

20-29 

5 

16.6 

30-39 

9 

30.0 

40-49 

7 

23.3 

50-59 

3 

10.0 

60-69 

2 

6.0 


The age groups are of considerable interest since they follow a pattern that is 
well known. In fact, here we may compress 69.9 per cent of the cases into an age 
group 25 to 45 years. There is found a considerable percentage of cases in the 
second decade. The juvenile cases are of much interest and really deserve special 
study. That renal tuberculosis occurs in the sixth and seventh decades is well 
known among urologists, but it is not so generally recognized among other mem¬ 
bers of the profession. These older individuals are very apt to have low grade 
chronic infection which they have had for a long time. They generally display 
considerable immunity to their infection and when sizable masses of tuberculous 
pathology are amputated, they show remarkable recuperative powers. 

iRead at annual meeting, Southeastern Section, Ameriean Urological Association, 
March 26-29,1947. 
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The duration of the disease before the patient consulted a urologist for relief 
is interesting. The longest period was 60 months, or 5 years, and the shortest, 
3 months, an average duration of 25.6 months. It is quite common for the pa¬ 
tient to have had considerable desultory and misdirected treatment during this 
interval. Many times the true cause of the patient’s symptoms is not even sus¬ 
pected. 


disease 

Epididymitis. 

Prostatic tuberculosis. 

Calciiicd lymph nodes. 

Hunner’s ulcer. 

Stones. 

Sinuses. 

Pulmonary involvement of various degrees. 

Histoplasmosis. 

Periureteral abscess. 

Tuberculosis of spine. 

Bone tuberculosis. 

Carcinoma of cervix. 


Xumler Per ttnt 

4 13.3 

2 0.1 

2 6.1 

3 10.0 

3 10.0 

5 10.0 

0 30.0 

1 3.0 

1 3.0 

1 3.0 

1 3.0 

1 3.0 


All the cases in this group showed some associated disease. Many of the indi¬ 
viduals had more than one type of e-xtrarcnal involvement. 

Epididymitis occurred in 4 cases, 13.3 per cent, and was dealt with by cpididy- 
meotomy in 3 cases and in the fourth by orchidectomy. Cristol and Greene state 
tliat 42 per cent of their series had epididymitis. The older classification of geni¬ 
tal tuberculosis and renal tuberculosis is not entirely correct for the two arc more 
often associated than not. The finding of a tuberculous epididymis should call 
for a thorough search for other foci of infection in the individual for it is probable 
that tuberculosis of the epididymis is never primaiy. 

Prostatic tuberculosis occurred in 2 cases. In one, a man of 04, the symptoms 
were mistaken for prostatism. The prostate was resected and the pathologist 
reported tuberculosis. Search was then made of tlie upper urinary tract and in 
the right kidney was found the apparent primary lesion. A right nephrectomy 
was done and the patient made a good recovery and lived comfortably for 12 years 
thereafter. 

The other case was in a man of 21 years who had bilateral renal tuberculosis 
witli symptoms of obstruction at the vesica! neck. Cystoscopic study showed 
an obstruction to be present in the prostatic area. This was resected and proved 
to be a tuberculoma occupying the position of a prostatic middle lobe. 

Calcified lymph nodes were found in only 2 cases. The percentage of 6.1 is 
only one-half tliat of Cristol and Greene of Rochester, Minnesota, who found in 
their scries 13 per cent calcified lymph nodes. 

Ilunncr’s ulcer was a surprise finding in 3 of our coses. One who is not com¬ 
pletely familiar witli the bladder picture of tuberculosis might venture the criti¬ 
cism that tlio lesions resemble each other. However, such is not the case. The 
Ilunner’s ulcer appeared after the bladder mucosa had cleared of tlie tuberculous 
infection and was so typical in every way as to be unmistakable. Fulguration 
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MORTALITY AND SURVIVAL 

Six are known to be dead. They lived an average of 7.1 years after nephrec¬ 
tomy. Fifteen are ]mo\vn to be living at this time. These have survived an 
average of 14.2 years. Nine are as yet unaccounted for. 

DESCRIPTION OP FOUR CASES 

Case 1 . R. K., a 39 year old male whose occupation was railroad agent in a 
small to^vn, was first seen December 26,1925. He complained of being very tired 
all the time, of soreness in his abdomen, and a sharp stabbing pain in his right 
upper quadrant. These symptoms began 1 year previously. In May 1925, he 
began to have frequent and painful urination. By September 1925, he began to 
notice that at times his urine was bloody. A few weeks later he passed a large 
quantity of blood and clots. He had lost 20 pounds in weight during the past 6 
months. 

Examination of the urine showed it to be loaded with pus. A few blood cells 
were present. X-ray of the chest showed healed tuberculosis. Cystoscopy and 
pyelogram showed both kidneys damaged, the right worse than the left. 

On January 23, 1926, a right nephrectomy was done. The pedicle case 
was found to be thrombosed and a typical autonephrectomy was found. 

The patient made a good recovery from his operation although he formed some 
draining sinuses at the site of the wound. He was dismissed from the hospital 
March 6,1926 and returned to work April 1 of that year. He felt much better. 
Voided urine examined after nephrectomy showed many acid fast bacilli, even in 
the freshly voided uncentrifuged specimen. I examined this patient at intervals 
of 3 months for a good many years. He always showed tubercle bacilli in his 
urine. 

In 1938 he went to the Hertzler Clinic at Halstead, Kansas, and was seen by 
Dr. Chesky who wrote me to ask if I had removed a tuberculous kidney on the 
patient. He had worked steadily all those years. He was kno\vn to be alive 
and still on his job in 1940. Since then we have been unable to trace him. 

Here is a patient who, by all the rules, should have been dead in 1929. He 
lived a total of 15 years and was never invalided to the extent that he could not 
carry on his work. 

Case 2. P. F., a white male aged 21, was first seen July 31, 1937. His main 
complaints were burning and frequency of urination. These complaints began 
early in 1936. His urine showed a marked amount of pus. Cystoscopy showed 
a typical tuberculous bladder with a large tuberculoma almost blocking the vesi¬ 
cal outlet in much the same manner in which a middle lobe of the prostate pro¬ 
duces obstruction in older males. Before catheters could be passed to the kid¬ 
neys and the ureters seen, this tuberculoma had to be resected. Pyelograms 
showed bilateral renal tuberculosis with tubercle bacilli found in the urine from 
both kidneys. X-rays of the chest showed what the roentgenologist called 
tuberculosis; later observation caused him to change to a possible histoplasmosis. 
This latter, I believe, cannot be correct for the patient has outlived that diag¬ 


nosis. 
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He was one of the first patients to be pven sulfa compounds. The secondary 
infection was markedly improved by this means. One per cent phenol solution 
injected into the bladder caused a marked improvement and the tuberculoma 
did not return. He went back to work after 2 months in the hospital. 

In January 1938, he had an attack of chills and fever. His blood pressure was 
96/63 and has remained at that level. He began to have pain in his right side; 
a hydronephrosis of 150 cc developed. It was necessary, about every 2 or 3 
months, to pass a ureteral catheter into the right kidney and relieve the pres¬ 
sure of the hydronephrosis. He was thus relieved of pain and remained fairly 
comfortable until October 1942, when he had another attack of chills and fever 
and pain over the right kidney. This was relieved by passage of a ureteral 
catheter. He spent some time in the hospital in July 1914. In July 1945 he 
complained of a pain in his right lower abdomen. An x-ray taken tlicn showed 
a very large stone in the right lower ureter. The stone was fusiform in shape, 11 
cm. in length and 3 cm. in diameter at its greatest circumference. It was re¬ 
moved by a right rectus incision. The incision healed promptly and by primary 
imion. 

The patient is still getting along quite well. He is able to work every day. 
He was married 3 years ago. In July 1946 a left epididyrrritis developed which 
was evidently not tuberculosis because it subsided rmder ordinary treatment. 

By all the rules, this man should have been dead in 1940; ho is still very much 
alive. 

Case S. S. W., a white married woman of 34 years, who had already borne 6 
sons, was first seen by me in April of 1924. Her symptoms were nervousness, 
pain in her left side and back, and headache. When first seen she had had a 7 
months premature delivery in 1921. Following that she had a stone removed 
from the right kidney. She did not do well; so, 6 months later her right kidney 
was removed. She got along fairly well until late in 1923 when she began to 
have constant pain in her left kidney coupled with marked dysuria. At the time 
she was seen by me, she was in the hands of a competent internist who called me 
to solve the anuria which had apparently developed. Events proved that she 
was faking an anuria because of her then hysterical state. At tliis time, flat 
ulcerative patches were observed in her bladder and the Mycobacterium tubercu¬ 
losis was found in the cathetcrized urine in abundance. The acid fast bacilli 
were also found by ureter catheter from the left, or remaining, kidney. This 
kidney was found to have a hydronephrosis at that time (1924) of 30 cc. The 
ureter was also the seat of many strictures which were undoubtedly tuberculous 
in origin. About twice a year up until 1913, the patient would have episodes of 
acute obstruction to the remaining kidney. This was accompanied by great pain 
in her left upper quadrant and severe headache. It could be relieved only by 
p.issing a ureteral catheter to the kidney and drawing off the accumulated con¬ 
tents of the hydroncpluotic sac. 

Within a period of 5 years, or by 1929, the flat tuberculous ulcers had disap¬ 
peared from her bladder and acid fast bacilli could no longer be fomid in her 
urine. Her blood pressure was llO/SO. 

In 1939 she came in with a very severe attack, during which she was vomiting; 
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her nonprotein nitrogen rose rapidly to 200 and she became comatose. It seemed 
like the finish, particularly as I was unable to pass a catheter to her kidney. I 
finally succeeded in passing a fine olive-tipped whalebone bougie to the kidney. 
Over this I slipped a No. 7 ureteral catheter with the tip cut off. She had 150 
cc of urine in the renal pelvis and the catheter was left in place. The kidney 
started to secrete and within 24 hours she was out of danger. The catheter was 
withdrawn from the ureter in 48 hours and the kidney continued to secrete nor¬ 
mally. She was dismissed at the end of a week.’ 

There have been only two episodes since that time, both of a milder nature. 
She was last seen by me in the summer of 1946 at which time she appeared quite 
weU. Within the past few days I read a letter from her in which she states that 
she does not feel veiy well. 

According to all the rules the patient should have been dead in 1927 because 
she had acid fast bacilli from her remainmg kidney following nephrectomy. This 
year she will be 57 years of age. The observation period, therefore, has been a 
span of 26 years. She passed through all this without the aid of the sulfa com¬ 
pounds or the antibiotics. 

Case 4- T. M. P., a white female, at the age of 14 years was first seen by 
another urologist in 1933. The onset of her trouble had been 6 months before 
that time. Pyelograms showed bilateral involvement, equally severe on both 
sides. Acid fast bacilli were found and guinea pig inoculation was positive. 
Five years later, m 1938, she was brought to me. At that time she was quite ill. 
She had frequency of urination associated with fever. She also had nocturia of 
every 30 minutes. Acid fast bacilli were found in the urine. Her blood pressure 
was 120/80. Cystoscopy was done but no catheters were passed to the kidney. 
The bladder was studded with tubercles. Excretory pyelograms beautifully por¬ 
trayed the urinary tract. Comparing these intravenous films with the retrograde 
pyelograms of 1933, it was evident that the right kidney had improved somewhat 
but there was a large abscess in the lower pole of the left. Since there seemed to 
be nothing to lose and everything to gain by removal of the abscessed kidney, 
this was advised. Accordingly on January 5,1938, her left kidney was removed. 
The operation was accomplished without spilling any of the contents of the 
kidney or the abscess. The ureter, strange to say, looked quite normal, both in 
size and appearance; so, only one-half of its length was removed. 

She made an excellent recovery and was fever free in a few days. No sinuses 
developed at the site of the wound. She was put on a regimen of rest, sunshine, 
vitamins, plenty of good food and sulfacetamide. In 18 months the acid fast 
bacilli no longer could be found in her urine and the guinea pigs survived. The 
tuberculous lesions in her bladder disappeared and she had no dysuria and could 
sleep all night without ever once arising to urinate. 

Then early in 1941, she came to me stating that she wanted to get married. I 
advised against it and so did her parents, but on May 17,1941, she was married. 
On May 22, 1943, she was delivered of a baby. She seemed to be completely 
cured. Her urine remained clear. 

Early in 1946 she again became pregnant and this time, on August 1 of the 
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same year, s!ie produced a seven months premature baby after a stormy time. 
Tlie cliild died 3 days after birth and had a patent ductus arteriosus. Tlie pa¬ 
tient went into a decline, all her old symptoms flared up and acid fast bacilli were 
again found in her urine. She was put to bed and streptomycin in doses of 3 
gm. per day was given her for nearly 3 weeks, or a total of CO gm. Since the 
completion of this treatment in October 19-lG, she is free of all sjmiptoms mid 
repeated search for acid fast bacilli in her urine has been negative and the guinea 
pig still lives. 

Here is a patient who has been followed for 14 3 'cars and has borne 2 children. 
Bj' all the rules, she should have died in 1941; she is alive and quite well today. 

STRElTOJlYCir.' 

Five cases have been treated with strcptomj'ciu with encouraging xx'sults. I 
cannot give all the details of the tre.atment here but will do so in another place. 
tVlien onlj' 1 gm. or 1,000,000 units of streptonij'cin is given per dajq the results 
are not as good as when 3 gm. per daj' are given. It is much better to gii o flO 
gm. over a 20 daj’ period than over a GO daj' period. ^luch larger doses probably 
should be given. 

COSCLVSIOXS 

Renal tuberculosis is generally considered to be a grave threat to life. Bilateral 
renal tuberculosis is, if possible, a double threat. If nothing else, this stud}' lias 
taught us that until the patient with renal tuberculosis is actually dead, one 
should not give up hope uor fail to plan new methods of treatment. Practically 
all of the cases reviewed hero were treated before the days of the sulfa compounds 
and the antibiotics. soon as streptomycin gets cheap enough to be more 
widely used, we believe wo can look for still better results when this substance is 
used following nephrectomy. 

.',11 Alameda Road, Kansas City, Missouri 
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THE USE OF ESTROGENS IN THE TREATMENT OF 
BLADDER TUMORS^ 

ROBERT LICH, JR., and OWSLEY GRANT 

From the University of Louisville School of Medicine, Deyarbrient of Urology, 

Louisville, Kentucky 

It is not our intention to present a new therapeutic approach to vesical neo¬ 
plasm, but to present our observations on the use of estrogens as an adjunct in 
the eontrol or treatment of vesical tumors. Our presentation does not represent 
a complete study, but merely our early observations, a brief review of our cases 
and in addition a compilation of the e.visting literature. 

Our early work was initiated by one of us (O.G.) who reasoned that since both 
the bladder and prostate were of similar embryologic origin, the estrogenic 
response seen in prostatic neoplasm might well be e.xperienced in vesical malig¬ 
nancy. It was with this in mind that the first patient was treated. He was 
rapidly approaching the terminal stages of vesical neoplasm and when he refused 
further surgery stilbestrol was initiated. The patient continued not only to live, 
but experienced subjective improvement to a degree that he was able to resume 
his occupation. He has now continued in apparent health for more than 3 
years, although on cystoscopic examination, the neoplasm seems little altered. 
The tenesmus and frequency have improved. 

It was with the stimulation of this first instance of apparent palliative success 
that we launched our study and undertook an intensive search of the literature. 
The literature in reference to estrogenic therapy of bladder cancer was scant, 
but the theories to explain the means by Avhich estrogens or substances with 
estrogenic properties might affect tumor growth were numerous. 

To review the embiyology of the bladder and prostate briefly it may be pointed 
out that as the hind-gut gives rise to the allantois this structure finally separates 
from the hind-gut and a dilatation in its midportion forms the bladder. The 
constriction of the inferior portion of the bladder which accepts the wolffian duct is 
the eventual posterior urethra and it is out-pocketings from this area which give 
rise to the prostate. It is then readily seen that the bladder and prostate are of 
similar origin. It would seem then, that estrogens might be equally effective in 
rectal, vesical and prostatic carcinoma. Haddow and his associates found that a 
substance with estrogenic properties (triphenylchlorethylene) was not effective 
in rectal adenocarcinoma although they report but a single case. In our own 
e.xperience a patient with primary rectal neoplasm has obtained relief from 
stilbestrol, 10 mg. daily, in spite of the fact that the neoplasm has not been 
altered in size, although it would seem there is a suggestion that this substance 
has diminished the growth rate. 

Tadros working in Cairo, is of the opinion that synthetic estrogens are dis¬ 
tinctly antitumorigenic and not carcinogenic in humans. Badger and his as- 

I Read at annual meeting, Southeastern Section, American Urological Association, Palm 
Beach, Fla., March 27, 1947. 
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sociatesi investigated numerous compounds to discern t)ie pic'cnce or ib'cnce of 
non specific cellulai toxicity to explain grow th inhibitory properties They con¬ 
cluded that it was not a toxic factor since such diugs ie\ cal no estrogenic piojx'r- 
ties and do not influence tumor growth On the othei hand, estrogenic sub¬ 
stances exhibit grow th inliibitoiy properties and are non toxic 

Zondek suggested that the efiects of estrogen on tumor giowtii weie by \irtue 
of the anterior pituitaiy This theory was fuithei suggested by Hiddow and 
Robinson in leferenee to certain c iicinogcmc compounds These authois felt 
that theie was in addition a certain amount of local action necessaiy as well 
Koble agreed too with the factor of antuitaiy suppicssion but championed the 
belief of local depiession of cellulai metabolism llie exact niccliaiiism has 
obviously eluded piesent observ ition, but it may be said that its existence is 
not mythical since the inhibitoiy power has been measured quite accurately m 
expeiimental animals Salter and A'atliaiisoii liayc shown furthermore, tli it 
bieast tumor transplants do not giow readily'm animals picyioiisly giieii stil- 
bestrol It may be that the hormone may affect the niitrition of the tiimoi 
thiough some actiMty on the y.isciilai stalk, this possibility was suggested by 
Barnes It may be concluded that compounds haying estrogenic properties 
depress tumoi growth, but the modus opeiandi is not clear 

In our leyiow of the htciatuio it was found that Iladdow', Watkinsoii and 
Paterson, working in the Royal Cancer Hospital of London, were appaicntly 
the fiist to employ' a substance with estrogenic properties in the treatment of .1 
bladdei tumor These lutliois subjected their p ilicnt with ycsical neoplasm to 
tiiphenylchlorothyleno on Febniaiy 18, 1911 Tins substance was used because 
of its compaiatiye prolonged action due to its insolubility m body fluids 

'Iho patient whom they report was a man of 71 who had siiffeicd mot istasis of 
his yesical carcinoma to the tenth dorsal yertcbia .Vftcr the exhibition of 
tiipheiiylchloiethylene tlioio was lapid improyemcnt m this patient’s gcncial 
condition, 2 months kitei tlieio was marked improvement of the local condition 
and linally almost complete icgie-sion of the primary tumor The squamous 
cells had undeigonc practically complete necrosis accoiding to the histological 
repoit 'fills finding is stiikingly similar to oiii findings with the use of stil- 
bcsliol 'Ihe patient died some 11 months following the imtiiition of this tieat- 
ment of circulatory failure and it is interesting to find at the necropsy that no 
bladder tumor was discernible, but yiablc malignant cells wcie found in the 
hi iddcr wall upon histologic il study' 

H lines and Jliceli (1913), reported on 10 instances of bladder tumor treated 
with estrogenic substance, 7 of these pitiontsbeing males amid females Thens 
Is the hugest group leportcd 111 the hteratuie In the 3 women the authors felt 
theie was no relief and jiossibly the estrogenic theraiiy accentti ited the symp¬ 
toms Among the men 111 all but one theie was a variable degree of impiove- 
ment In an individual with grade 2 infiltrating carcinoma the symptoms weie 
controlled and an increase in the bladder capacity was noted A urethral 
Jiapilloma disappeared following estrogenic therapy and this same experience 
w as duplicated in a scs-sile tumor immediately behind the sphiiicler, but follow mg 
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Table 1 


PATIENT 

AGE 

TUMOR SITE 

HISTOLOGICAL 

DIAGNOSIS 

REMARKS 

1. T. J. Me. 

76 

Sphinctcric margin, 
left 

Papillary carcinoma 
with spread to 
prostate grade 4 

Stilbestrol, total 500 mg. with no apparent 
effect on course of disease. Pulmonary me¬ 
tastasis and death within 3 years of initial 
symptoms. 

2. P. S. 

72 

Left lateral wall and 
sphincteric margin 

Adenocarcinoma, 
grade 4 

Transurethral resection followed by 400 mg. 
stilbestrol in 3 months. No change in tumor 
size and no symptomatic relief. 4 months 
later, following radium and 650 mg. stilbes¬ 
trol, only a single residual nodule, iloderate 
symptomatic improvement. 

3. J. W. B. 

38 

Near ureteral orifice, 
two small tumors 

Papillary carcinoma, 
grade 1 or 3 

Fulguration followed by 34S mg. stilbestrol in 

5 montlis. At this time a minimal recur¬ 
rence which was fulgurated and patient 
maintained on 15 mg. stilbestrol per week 
since that time. No recurrence in past 4 
months. 

•J. T. K. 

57 

Generalized papil¬ 
lomatosis. Large 
tumor near right 
ureteral orifice 

Papillomata, pupil¬ 
lary carcinoma, 
grade 3 

Fuiguration of tumor 2 years previously. Re¬ 
turned with generalized papillomatosis dis¬ 
appeared after 2 months with a total of 290 
mg. stilbestrol. Partial resection of bladder 
to remove largo tumor. A year later a re¬ 
currence of the sessile tumor which was 
treated with radium and no recurrence in 
I)ast year. 

S. H. 0. M. 

72 

Generalized papil¬ 
lomatosis 

Sphincteric margin, 
left 

PapiUomutn 

Papillary carcinoma, 
grade 2 

11 montlis after first tumor was fulgurated, 
there developed a generalized papillomatosis 
with marked hematuria resulting in a severe 
anemia. 43 days later after SOO mg. of stil¬ 
bestrol there were 4 residual tumors. 7J 
months later only 3 remaining tumors. 
These tumors were treated with radium. 

G. A. B. 

53 

Sphincteric margin, 
left 

Papillary carcinoma, 
grade 3 

During 3 year period the tumor recurred after 
fulguration on two occasions. Stilbestrol 
(200 mg.) diminished frequency, urgency 
and tenesmus, but no gross change in tumor 
size. Partial resection of bladder with con¬ 
tinuation of stilbestrol and no evidence of 
recurrence in past 4J months. 

7. J. C. 

41 

Sphincteric margin 
and lateral bladder 
wall, right 

Squamous cell car¬ 
cinoma with ex¬ 
tension into blad¬ 
der wall 

After more than 300 mg. stilbestrol, no symp¬ 
tomatic relief and no change in gross appear¬ 
ance of tumor. Treated with radium, but 
patient has not been seen since that time, 
some 5 months ago. 

8. A, B. 

5G 

I 

i Lateral wall right 
i and entire base 

i 

1 

Papillary carcinoma, 
grade 4 

Recurrence of bladder tumor seemed very 
rapidly growing. Patient refused further 
surgery and stilbestrol given in 5 mg. daily 
dosage with marked symptomatic relief. 
Patient still in apparent health 3 years later, 
tumor growth has not diminished, but seems 
rather stationary in its progress. 

9. 0. B. 

: 59 

! 

Small tumor right 
ureteral opening 

Papilloma 

Biopsy taken with resectoscopo and base ful¬ 
gurated. No recurrence in past 8 months 
and patient is being maintained on stilbes¬ 
trol 15 mg. per week. 
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TADLt 1—Concluded 


P\TILM 

AGE j 

TGUOR SITE 

' UtSTOtOGlCAL 

DlVCSOSlS 

XLUAKkS 

10 B L 1 

! 

79 ] 

Small tumor mid 

tr/gonp 1 

i 

transitional ' 

carcioonu 

i 

j Biopsj taUn and anitliLr after 110 mi; slil 
' bontrol The tumor tras ijroatJj rcducvJon 
■second ob>ertAtion I iticnt died some 3 
montlis Inter nnJ nccroih") rtfu«^ 1 

11 E J C 

G4 

Small tumor urete*rai 
orifice left 

1 

Karly trun‘>ittaaal j 
carcinoma 

Tumor {ulitiraied and iviticnt retained on 
titill>e<tirul30iu(; ivrMcck 11 uioailisUtcr 
w %cry small area sujfgreliUit rec irrrnco 
nliicli Masbiops eland fulgurated Titicnt 
luis not been sci n sinec this last j roecduro of 
3 montlii ago 


(libContmuAtiou of therapy theie was a itcmiente abote tlie left lueteial oiifKc 
In another instance the authors felt that they iehe\ cd t esical spasm In short, 
these authois beheted that theie was impioteinent of at least palliatnc piopor- 
tions in G out of 7 males and th it the treatment was without benefit in tlie 3 
w omen 

In 1945, Shueis repoittd 2 cases of ro'ical iicopUisin which weic tiealed by 
bilateial subtapsulai oithicctomy Ihc hist case was appaieiuK beneliltd 
both by a icduction in the tunioi activitj and by geneial feeling of well being 
with a distinct disappearance of iiiiiian discomfort duiiiig a 3 jeai peiiod 
llio second patient had been followed foi a cco short time, but his uiinary 
complaints were greatly minimized immediatclj following orchiectomy, 'lliesc 
repoits remind one much of the findings m prostatic caicmom i 
Prostatic and \esical neoplasm piC'Cnt cytologic similarities PrO't.itie 
caicinoma is characterized by cellular iircgiilarity in size and shape which 
dcmonstiate the loss of the palisade arrangement and ii regular nuclei in both 
contour and staining reaction In the ecent tint the process is well aiUanced 
the acini ni.ay be filled with neoplastic cells so that the undeiljuigcoiinectuo 
tissue may cirtually be obliterated A smiilir pictuie is piescnt m tosicil 
neoplasm w Inch leveals the variable cellular moi pholog}' and nuclear abnormality 
with compression and infiltration of the tumor cells into the stalk of the t esical 
neoplasm which is composed of adult coniiectii c tissue dent ed directly from the 
bhulder. 

The picture of tesical and prostatic new growth following stilbcstrol therapy 
IS t irtually identical. The cytoplasm is markedly c acuol.itcd and the nuclei 
receal an nregularity in staining re.iction, reduction in size, and are often 
pjknotic .uid eccentncally placed in the cell In many areas cellulai debris is 
oui onlj evidence of the previous cMstcncc of a tell The cytologic pictuie m 
prostatic carcinoma following stilbestiol has been adequately described by niaiiv 
authors: Sthenken, Bruns and Kahlc, Ucckel and Kretschmer, Wattenberg and 
Rose, and others, but the effects of stilbcstrol on bladder tumors have not, to 
our knowledge, been previouslj described 

We w ill see that stilbcstrol has at le 1 st afforded comfort to a few of our cases 
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of vesical neoplasm and though our series is small and not of statistical impor¬ 
tance we hope this report will stimulate others toward its use and thus lead to 
an early and just evaluation. 

Our 11 cases are summarized in table 1 which includes the significant pre- and 
postoperative findings. The amount of stilbestrol used routinely was 5 mg. 
daily and exceptions to this dosage will be recorded in the table. 

In summary of our findings we find that the most consistent effect of stilbestrol 
is the symptomatic reduction of vesical irritability. Stilbestrol afforded sub¬ 
jective relief in 9 of the 11 cases reported. Tumors of grade 3 and 4, though 
showing histological change due to stilbestrol, were practically unaltered clini¬ 
cally. Papillomata consistently disappeared under estrogen therapy. In 2 
instances multiple papillomata were destroyed and thus virtually insoluble 
situations of neoplasm were transformed into a soluble problem. Further 
study and a greater series is needed to clarify the therapeutic position of estro¬ 
gens in vesical neoplasm. 


SUaiJIARY 

Eleven instances of vesical neoplasm are reported along with their response to 
stilbestrol therapy. The most consistent effects were subjective relief and dis¬ 
solution of papillomata. 

38S W. Broadway, Louisville 2, Ky, 

REFERENCES 

Badger, G. M., Elson, L. A., Haddow, A., Hewett, C. L. and Robinson, A. M.: The 
inhibition of growth by chemical compounds. Proc. Royal Society of London, series 
B., 130: 25&-299, 1942. 

Barnes, M. L.: Personal communication. 

Haddow, A. and Robinson, A. M.: The influence of various polycyclic hydrocarbons on 
the growth rate of transplantable tumours. Proc. Roy. Soc., London, s.B., 122:442-476, 
1937. 

Haddow, A,, Watkinson, J. M. and Patterson, E.: Influence of synthetic estrogens on 
advanced malignant disease. Brit. Med. J., 2: 393-398, 1944. 

Haines, W. H. and Miceli, S.: Clinical observations on estrogenic therapy in prostatic 
and bladder carcinoma and benign prostatism. Pennsylvania Med. J., 46: 1025, 
1942-43. 

Heckel, N. j. and Kretscumer, H. L.: Carcinoma of the prostate treated with diethyl- 
stilbestrol solution to rats. J. Endocrinol., 1: 128-141, 1939. 

Salter, W. T., Nathanson, I. T. and Wilson, H.: E.xperimentally induced benignancy of 
neoplasm. Cancer Research, 1: 61-64, 1941. 

ScHNENKE, J. R., Burns, E. L. and Kahle, P. J.: The effect of diethjdstilbestrol and di- 
ethylstilbestrol dipropionate on carcinoma of the prostate gland. J. Urol., 48: 99-112, 

Shivers, C. H. deT. : Bilateral orchiectomy in advanced or recurring carcinoma of the blad¬ 
der with severe subjective symptoms. J. Urol., 64: 539-546, 1945. 

Tadros, W. ; Estrogenic substances showing anti-tumor action. Nature, 166:366-367,1945. 

Wattenbbrg, C. a. and Rose, D. K.: Side effects caused by diethylstilbestrol and corre¬ 
lated with cancer of the prostate gland. J. Urol., 63: 135, 1945. 

Zondek, H.r As quoted by Badger et al. 



SUPRAPUBIC sucnox \E3ICxVL DRAIXAGE: A 
Xnw APPLIAXCE' 

rR\^NK J PYLn AVD ROBERT P HENDERSON' 

The pendulum swings, suprapubic \eoical operations for calculi, tumors, 
di\ erticula, adenoma of the prostate, impassable uiothral strictures, injuries to 
the urethra and spinal cord injuries ha\ e been and ilw a\ s w ill be necessar>’m 
many cases With the increase in the popularity of transurethral resections of 
adenomatous growths of the prostate and of papillomis of the bladder, there 
has been a decrease in the number of cjstostoniies On the other hand, with 
an increase m the number of uell trained urologists, the total number of cesital 
operations approached suprapubicallj has increased It is my belief that the 
majority wish to follow these operations with suprapubic driiii ige but ni.iy en¬ 
counter difficulty m obtaining “pei piimam” healing of the incision 
Anyone with good suigicul training should be able to perform a suprapubic 
cistostomy For improvements m the surgical technique m performing supra¬ 
pubic ojstostomies one should refer to c\cellcnt papcis such as that by Ilamin 
in which he stresses the importance of the conect placement of the tube, and one 
by the late Heniy Alortoii where he stresses the importance of incising the pre¬ 
vesical fascia tiaiisvorscly avoiding the space of Retzms 

One year ago Deming discussed bladder diainage md stated. “Ihorc is no 
foolproof appaiatus, and the more complicated is an ajipli.mce the more care it 
needs” Many suction appliances have been advised and have proved very 
successful in impiovcd wound healing .ind the prevention of urine leakage, but 
the majority are complicated Harold Stedman adopted a motor suction piinijj 
foi bladder drainage and when .ivailablc it offers one of the most convenient 
methods we have found Handler, Fish, McCrea, and others have devised 
models for suprapubic suction drainage All of these have given good results 
but necessitvte the pui chase of sjiecial appliances and the one desired is not 
always available in the hosiiital when the surgeon wishes to use it This is 
especially true when jou are called to a general hospital where jou only vvoik 
occasionally 

The type of suction I am pie«enting involves one new principle, and that is 
the suction IS applied to the outer or kirgcr tube and the smaller tube acts .is 
an air intake preventing bladder collapse and suction of bladder mucosi into 
the tubing When first u-ed, suction was applied to the smillei tubing but 
this became obstnictcd by clots, debris, etc , and prov ed a marked disadv antage 
This now apjihance makes use of materials found m almost all liospitils (fig 
1) We h.vve a supripubic tube of the Malccot 1 wing tjjie Xo 31 Al’ezzar 
c itheter works as well although cnlirging the openings is advisable A 1 irgor 
size than X'o 31 may be used but a smillcr size has given trouble The mnor 
or air tube is a Xo 12 soft rubber c.itlictcr with one or more e\tr.a eyes cut near 

‘Read at animal incctinK.fcoulhcasternScction, Vinericni Urologieil Vssociation, Palm 
Besch, 1 la , M irch 2s, Itlli 
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the end. The third piece is a glass Y tube of sufficient size for drainage and to 
allow for the application of the rubber tip. We use the large perforated rub¬ 
ber tip from a cystoscope. We have used the tip from one end of a sterilized 
intravenous tubing set and on one occasion used one from a medicine dropper 
and found it as satisfactory. For the mechanical suction we have used both a 
Stedman electric suction pump and a Chapman water suction pump. The 
former is preferred because of convenience but the latter works as Avell. 



Fig. 2 

Figure 2 shows 3 types of suprapubic tubes that may be used. The third or 
whistle tip angulated drain as well as the Freyer tube may be preferred by some 
for ease in removing. If this type is used one must measure the distance from 
the bladder end to the point of cutting veiy carefully, and mark this off on the 
inner air-intake tube. From this point on, assembling is the same. 

In figure 3 we have the apparatus assembled. The drainage tube has been 
cut and the removed portion attached to one end of the Y tube. The portion 
A Avill be the only section in the bladder at the end of the operation. The No. 




suPR^vruiiic faucrtioN yesicm, du.unage 


GSO 


12 soft rubber catheter B i& first (lraA\n through tlio rubber tip D and then passed 
through the glass Y tube until the distal end reaches the bulb of the Malccot 
drain. 

Figure 4 is a section drawing showing the appliance in relation to the bladder. 
At the completion of the cystostomy we ^^oul^l have only the Malecot or Pezzar 
drain A in place. The remaining portion including B, C, and D, asseinbled is 





I'ic. 3 

A 





introduced into tlie drain. Suction is applied using a auction tube, collection 
bottle, and either a Stedman electric or Chapman water auction pump. After 
starting the pnmi), check the negative prc.ssurc by clamping tube H tlien re¬ 
leasing. If working correctly, air will he heard entering the smaller tube. 
.Vnothcr check is to introduce normal saline solution into the air intake tube B 
and if correct the solution will he immcrliatcly drawn out of the bladder into the 
reception bottle. If desired a smalt section of gauze may he tied over tlie end 
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Fig 7 


of tube B but this has not been necessary. Air boine organisms will enter 
through the gauze although it appeals moie aseptic. 



SUPIUPLDIC SECTION \ESIC\L DUMVVGL 


091 


Figures 5 and G are photographs of this suctiou apparatus iii operation In 
figure 5 tlie suction tube lunning from the patient is connected to a leceptacle 
or jug fitted «ith air tight connections nhicli m turn runs to a Stedimn pump 
or a Chapman water suction pump as illustritcd in figures G and 7. Figure ti 
illustrates the ease with which the apparatus may be romored from the Urge 
suprapubic suction tube foi cleansing 

If at any time the appaiatus fads to fmietion, becoming obstructed from 
debris, the assembled poition maj bo removed from tube 1, the bladdti ir¬ 
rigated through this large tube and the parts washed, lestcrilizcil, md easily 
assembled Aftei healing has taken place which is iisuallj in I to b dijs, we 
can convert this into straight suprapubic vesical drainage b> removing all ex¬ 
cept tube A as described abov e 

This appaiatus may be u^ed for kidney suction diamage, sotting it up with 
smallei sizeii tubing We have not tried this in kidney cases and are not able 
to conclude any advant igcs ov ei the legiilar method I intend using it in t isos 
wheie constant irrigation with normal saline or othei solution is desired Ileie 
we will USB a uiethral cathetoi m the uppei pole and apply this suction npp iraliis 
to the lower calyces using v \o 20 oi No 22 Malccol catheter Deming has 
described a voiy sitisfactoiy method of kidney nrigitioii, although he does not 
use suction on the lower pole chain So f ir we have not found kidney' suction 
drainage necessary 


CONCLlSIOVs 

A Simplified, easily convertible appliance foi vcsical suction drainage li.is 
been described The application of suction to the large tube is a new prmtiiilo 

Its use foi diaiiiago elsewhere, as following kidney operations, is suggested, 
but so far has not been indicated 

This apparatus has been used in all of our suprapubic cy stostomies ov er the 
past 3 years and liis proved very practical and successful, the patients rc- 
m lining dry and the incisions healing rapidly 

j'li N Orange Ate , Orlando, Fla. 
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PERSISTENT CLOACA IN THE FEMALE; REPORT OF TWO CASES 
CORRECTED BY OPERATION' 

OSWALD S. LOWSLEY 

From the Department of Urology {James Buchanan Brady Foundation) 
of the New York Hospital, N'ew York, N. Y. 

Persistent cloaca in the human is probably the rarest of all rare developmental 
defects. It therefore seems advisable for the author to report in some detail 
2 cases which have been corrected by operation. 

A careful search of the hterature since these patients were operated upon 
revealed reports of only 5 other cases treated surgical^. Four were instances 
of imperforate anus with the rectum opening into the vagina through the pos¬ 
terior wall or at the posterior fourchet; the fifth, in a male, was a case of imper¬ 
forate anus with the bowel connecting with the deep urethra, which opened in the 
perineum behind a hypospadic penis. 

In the author’s cases, the phght of the patients, both of whom were young 
females, was heartrending. They were completely ostracized from their fellows 
and unpleasant to their families by reason of the stench Avhich accompanied 
their condition. Normal friendships and activities were denied them. Both 
attempted to attend school at the usual age, but the ridicule and cruel remarks 
of their classmates drove them out in a single day. This resulted in these 
children becoming recluses, and their dejection was pitiful. A “hang-dog” 
expression, irritability, and fear marked them. Upon entrance to the hospital, 
neither could read or write although one was 9 and the other 7 years of age. 

When repair was accomplished, both of these little girls blossomed out into a 
new world, which changed their dispositions and even their loolcs. 

NATURE OP THE ANOMALY IN AUTHOR’S CASES 

In view of the fact that the human embryo passes through a period during which, 
hke birds and reptiles, it has a common cloaca for both feces and urine excretion, 
it is a little strange that persistent cloaca is not observed more often. The cases 
described here Avere true cloacas in the sense that feces and urine emptied into a 
cloacal type of pouch and emanated from this pouch through the same aperture. 

In the first case, both ureters emptied into a continent bladder, but there was 
overflow incontinence as the bladder was absolutely untrained and without 
sensation. The rectum opened into the vestibule of the A^agina (cloacal pouch). 
Feces passed constantly and the excretions A\’ere mixed m the vaginal A'^estibule 
aaLIcIi Avas completely covered at birth and AA'as opened by the obstetrician Avith 
tAvo stab Avounds, through Avliich urine and feces e.\uded (fig. 1). 

In the other case, the rectum opened into the loAA'er part of the vaginal vesti¬ 
bule and Avas continent; but the ureter from the patient’s single (right) kidney 

^ The funds necessary for the completion of this study were provided by The David & 

Geek Research Fund. . . „ ■ • i a ■ r. i 

“ Read at annual meeting, Southeastern Section, American Urological Association, ralm 

Beach, Fla., March 29, 1947. 
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PERSISTENT CLOiCN FESULE CORRECTED R\ OPER.\.TION 


003 


«as aboirant, opening in the upper uall of the \agun, md \ns incontinent, 
hence she was wet constantlv (fig 6) 


c\ifor,s 
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0peain.^s IKra \*(KicK ^ fi 
xinne and {‘sees C. 
passed laci^iorv^ f 
\Nepe made aKorhy 1 
ai'Ur and 
Repi paienl 




[ TKick apron oi Itasue 
) covering ui \r\ary mealuj 
1 i/aginal and anal oul’ele 


Keclum 




,jKm \obnn,j 
pan c:?TcCvum to skin 
sar^'at-t' it a naka 
a \ai cu 



Protein opening I 
iKru viKicKurine >• 
^ feces passed) 
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Vaemal oullet— 


Apron of tiosue covering 
external urinary meatus 
vaginal and rectal cutlets 
and forming a poacK or 
cloaca into Wnicaunns 
and fecco passed 



i(\’ 

Rectal opening 
in pouidv ) 


__-Bladder 

•Uteruo 


disteno 


1 10 1 Cuto 1 0011^,01111*11 abnormality iii 9 \ear old fenult, oporatne rcvtontion 

llcctum opened mio \iiMnvl xcstibult (cloical pouch) x\luch v\ m covered at birth by an 
apron of tissue and w w ojxjntd bv ub&tctncian \Mth U\o stabwounds, through uhich urine 
auci fcici puhsod /, Coiuiiiion present, apron of tissue covers urethral, vaRiiml and rectal 
outlets '?kinincisjonto(\poscporlionofrcctm« mdmakentu inus 1 reeint;rectum 
3 bij,ittal view of condition present 

In fenules, the ectopic orifice of an aberrant ureter ih generally located in the 
uretlira or xcolibule, but there are reports of its also }ia\ing been found in the 
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vagina or uterus. Hepburn questions the validity of the latter findings. He 
points out that the ureter arises from the wolffian system, and the vagina and 
uterus fi’om the miillerian structures, and he believes an anastomosis to be im¬ 
possible. However, Winterton explains that such findings are due to perforation 
of a wall between the miillerian and wolffian structures. 

In none of the 5 other cases since found in the literature was the fecal anomaly 
complicated by the element of urinary incontinence present in both of the cases 
described here. 


REPORTS OF TWO CASES 

Case 1. M. P., a nine year old white female, was admitted to the Department 
of Urology (James Buchanan Brady Foundation) of the New York Hospital on 
June 14, 1938 with a history of congenital deformity of the genitalia. She had 
had an appendectomy and a colostomy previously, and had been referred to the 
author for further study as to the restoration of her genital tract. 

Physical examination showed some tenderness to deep palpation in the region 
of the lower poles of both kidneys. The pubes were separated 7 cm. and im¬ 
mediately over this area was a fluctuant mass which was evidently the bladder. 
The recti muscles were separated. Examination of the genitalia revealed bifid 
clitoris and wide separation of the labia majora due to separation of the pubes. 
There was no evidence of a vaginal, anal, or urethral opening. Just below the 
normal location for a urethral orifice, on each side, was a fistulous tract from 
which feces and urine exuded. 

Urinalysis showed 6 to 8 red blood cells, 5 to 10 white blood cells, and numerous 
epithelial cells; otherwise the laboratoiy findings were essentially negative. 

The patient was studied intensively before any operative procedures were 
suggested. (See figure 5.) Excretory urograms showed a normal upper urinary 
tract but the pictures failed to show the location of the distal end of the ureters. 
Observation cystoscopy was done on several occasions and retrograde pyelogra¬ 
phy was attempted. The ureteral orifices were not located, and it was finally 
concluded that the cystoscope, inserted through the lateral fistulous tracts, 
entered the utei'ine cavity and not the bladder. It was also believed that the 
fecal material entered the cloaca in the midline at its posterior pai-t, near the skin 
edge. 

X-ray examination of the gastro-intestinal tract showed a vertical stomach of 
medium size with normal peristalsis and no defects. There was a tremendous 
dilatation of what appeared to be the rectum. X-ray of the pelvis showed 
marked spina bifida. 

After these studies, it was known that the patient had a normal urinary tract, 
but it was not known where the ureters entered. It was decided first to make a 
perineal incision to see if she had any sphincter fibers, with the idea of creating 
an artificial anus. 

On July 13 (1 month after admission) a plastic operation was done, creating 
an artificial anus. A loop of the rectum was pulled through an incision in the 
perineum and sutured so that it protruded outside (figs. 1 and 2). Five days 



PERSISTENT CLOACA IX FEM.\LE CORRECTED BY OPEIUTIOX 


G95 



and tabcirvcigcd al 
alaUr dale 


Placiagoulurc3,io 
Wd reclum lo ekln 


Fig. 2. CabO 1. Cunslruiitiou of urtilicial :imw. /, Freeing; rectum. 2, Perineal inci¬ 
sion to drau out rectum and construct nc'vmius. 5.4.1.oop of rectum draw ntlirouKii inci¬ 
sion aiul sutured to hold it iu position. 5, Sayttul view sluiwint; condition after operation. 
(Five days lulor, jirotrudinK loop of rectum opened with coagulating current and catln^ter 
inserted through opening.) 

lalci’ this protni(iing distal loop of the rectum wits opened with u coagulating 
current ami a catheter inserted through the opening. For 2 weeks this artificial 
rectum was irrigated daily. 

Tile patient w^is tiieii taken to tiie operating room, an exploratory operation 
done, and tlic lateral fistulas and rectal entrance into tlie cloaca dosed. Tiie 
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cloacal pouch was exposed by dividing the apron of tissue by an incision from 
one fistulous opening to the other (fig. 3, f). Examination revealed a cervix 
in its upper portion. Lower, at the anterior midline near the skin margin, Aras a 


Cultin^ acro5s apron of 
bosue covering urinary I 
mealus and vagina! 
and reclal ouliels > 


Sound paesed inlo opening 
on left aide,under apron oP 
baeue and oul IKru opening 
on right aide 






^Sound 


fScar from operabon lo 
bring loop of reclum 
down lo skin eurface 
and lo conslruci 
nevj anal oullel 


Newl'j conslrucled |/ 
anal oullel / 


Upper cul edge of | 
apron of beau® ' 



External urinary mealus 


Cloacal pouch)' ^ 
exposed _ 

■ '~m 

^ -Iff I 

di' 4:1 

Opening of reclum ] / 
inlo cloacal pouch) /■' 

Lower cul edge of 1 / / 
apron of lissue J 



Os cervix in upper 
I end of cloacal pouch 


New reclal oullel Reclum. 
is now firmly adherenl 
lo skin edge and under¬ 
lying struclures 


Fig. 3. Case 1. Closure of lateral fistulas and rectal entrance into cloaca, f , E.xposing 
cloacal pouch by dividing apron of tissue by an incision from one fistulous opening to the 
other. 2 , Condition present after division of tissue. 

urethral opening of fairly normal appearance. A sound passed into this entered 
the bladder, releasing urine. The rectal opening was found next to the skin 
margins of the cloaca, in the midline, and was about f-inch in diameter (fig. 
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3, 2). The mucous membiano around the rectal fotula uas incitcil and dissected 
dot™ to the rectum and closed uitlr srher- uiic sutures. The skin w-ia closeil 
over the inverted edge (fig. 4). -V rectal tube was left in the artificial anus, and 
tire patient uas letuniod to Jier bed m e\celleiit condition. 


r /// 

7 P lExUruAlcrirNcj 

cutedM oic-ro.a! 

cfii.cm- Vf-. Ti —/o^iaal oullcl 

1 Pine ojr purscrlrn; 

jc'arre to dose '• 

/S-'-t WaftcMcel 


Opening of rrclam.) 
\a cloaca^ codcK j 


Lo.scp c^c of 
aproaoVtiieu 
rclracUd 


uilcl 


Eslcrnal 


2, 6ulurc ot cul c6^f.y ot 
.ipro^i of lioouc , 


Vaginal culltl 


6a^ure \o Ko’.d 
iubo m pUce 



ly.t' ' 

I'f If'. IZ^ime 
a<i‘- ' locW 


ouUirc'j over pure**] 
aWmJ, (oiWorssirc) j 


D? cuijrco 
- . rcc\al 

\ opemn^ (.ttilk) 



I Tube pUoad \r\ 
rA>i ann\ ouWl 


I’lG 1. Case ] Closure uf iiirtulus and rectal tiiKruncc into cloaca. /, Suturinj'upf>er 
cut edj;e of apron of tissue and placing pursestring suture of Mlvcr ^\i^e to close anomalous 
an.il orilice. 2, Cut edges of apron of tissue sutured. Pursc-string suture tied, closing 
abnurm.d rectal outlet; tno lines of reinforcing sutures placed over piirHCstring.^ After 
this tijHTation, patient h.id a normal urethral oiKuiing, vaginal orifice ^\ith cervK, and 
artilicial amis uUli .sphincter. When discimrged from iiospilal, had control of urine and 
foccs 


After tills operation, the patient liad a uornial urethral opening, a vaginal 
orifice with cervix, and an artificial anus which sceincti to have a very good 
.‘-pliincter. It wa.s found tliat slic was unable to tell when her bladder was 
distended, but .die wa.s taught to empty it at rcgtilar intervals by pressure over 
the symphysis and thus was continent and no longer wet tlie bed. Tlie wound 
healed well and the artificial anus was dilated daily until slie was able to be up 
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and about, \vith urinary and fecal control. She was discharged on September 3 
(3| months after admission) and returned to her home in a distant town, after 
her mother had been taught to keep the rectum dilated by the use of a large 
rectal tube. 

On January 15, 1941 (2 years and 4 months later) the patient was readmitted 
to the hospital for a checkup of her kidney function. She had been followed in 
the interim and had been advised to have the artificially created rectal sphincter 
dilated ndth rubber dilators, which she and her mother had done. During this 
period she had been e.xtremely well and had learned to void her urine ■without 
pressure on the bladder. She had control of her bowels, and the artificial anus 
and rectiun were irrigated daily. 

lldien a flat film was taken, preparatory to intravenous pyelography, many 
large foreign bodies, which were thought to be rectal tubes, were seen in the 
bowel. She was accordingly transferred to the Surgical Service Avhere an 
attempt Avas made to pass a child’s proctoscope so the tubing could be removed. 
This proving impossible due to the small size of the rectal opening, a laparotomy 
AA’as done and 7 rectal dilators of various sizes AV'ere removed. Convalescence 
Avas rmeventful and she returned to her home. 

Contact Avas kept AAuth the patient for several years, during AA'hich she remained 
Avell, had good urinary and fecal control, attended school regularly, and took 
part in the usual actmties of a girl of her age. Then, through some misunder¬ 
standing, the patient’s rectum Avas not dilated for a period of a year, and there 
developed a fistula into the vagina, at the site of the original one. 

On July 6, 1945 (approximately 7 years after the original operation), under 
general anesthesia, the rectum Avas dilated and the fistula was closed Avith 
ribbon gut and chromic catgut sutures. The patient AA'as taught to dilate her 
OAATi rectum, AA'hich she is doing daily, and has a perfectly Avonderful result, Avith a 
continent rectum and a continent bladder. 

Case 2. M.D., a 7 year old Avhite female, Avas admitted to the Brady Founda¬ 
tion of the NeAv York Hospital on March 23, 1945 for the relief of urinary in¬ 
continence. 

Since birth it had been noted that she passed both urine and feces through a 
common opening; that is, there appeared to be no rectum. She frequently 
doubled up AAuth pain, dribbled urine constantly, but seemed to have control of 
her feces. There Avas no history of any illness Avhatsoever, not even the common 
cold. 

Physical examination on admission was negative save for the perineum and 
genitalia. There Avas no evidence of an anal orifice. The vaginal opening Avas 
unusually AA-ide and urine trickled from it in a sIoav, steady dribble. 

Excretory urograms on the day after admission shoAved marked distortion of 
the right kidney and ureter. The pelvis Avas greatly enlarged, as Avere the 
calyces, AA-hich pointed centrally, and the ureter Avas dilated throughout but 
particularly at its loAver end. The left kidney Avas not shoAvn in any picture. 
No contrast fluid shoAved in the bladder. The impression was of a marked 
hydronephrosis of a single Iddney AAuth dilatation of the ureter and incontinence. 
X-ray of the pehds shoAved spina bifida. See figure 11. 
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The following day the patient was c\amined under dro]) ether ane=the^ia. 
The urethra was found to be noimally s'tuated but very rolaved. The vagina 
was the usual depth. The rectal openmg was in the vestibule, just below the 
vaginal orifice (fig. G, 1,3,3). A cystoseope was passed into the bladder w ithout 
difficulty, but attempts to find the opening of either meter failed, nor was a 
ureteral orifice discoveicd in the vestibule, urethra, or tectum, which weie 
cystoscoped. Indigo carmine, 2 5 cc, injected intravenously, appealed in o 
muiutes thiough the vagina The eystoscopc was removed and the vaginoscope 
introduced. The appearance of bladder tissue was observed on the loof of the 
vagina, and an orifice was seen but could not be cathcteiiaed. 

On April 4 (12 days aftci admission) the patient was tal-oijo the opeiatiiig 
room and the abeirant meter fiom her solitary (light) kidney was ti.inspl.mted 



I'j (3 5 C.iso 1 Female, i) \e.irs ol<I .1, Left injection of cloaca before operation? 
alious sliaJoH-ruslinK nulcrial >n \eslibulc of \agtn.i ami in bowel li, Uight c.sstogrum 
showing normal size bhuUicr 

into the bladder as follows: A Cfanneiisticl incision was made in the left side 
of the abdomen and carried down through the transverse :ibdominal muscle 
and the obli(|UC. The peritoneum was ictraeted and dissected toward the 
midline by blunt dissection and the ureter evposcd (Tig. 0, .f, o). It was very 
thick and enlarged. It was dissected down as near ils possible to it.s union with 
the vagina. 13y passing a sound through the urethra to the bladder, it wa.s 
possible to locate the latter, which was very small in size. The bladder was 
opened, and througli a second incision in the posterior wall the ureter was trans¬ 
planted to this location, using I sutures of 000 chromic catgut. 11 F. catheter 
was attacheil to the interior of the bladder and fixed in iiosition. The other 
end was passcil from the bladder through the urethra in order to give the patient 
good urinary drainage. The bladder was closed b^* a continuous suture of 
0 chromic catgut; 1 gm. sulfadiazine were placed in the wound; and 3 Penrose 
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Fig. 6. Case 2. Congenital anomaly, 7 year old female: Single kidney (right) with 
ureter opening into vagina; rectal outlet in vestibule of vagina. Patient had fecal control 
but urinary incontinence. 1, View of dilated urethral meatus, vaginal outlet, and anal 
opening in vestibule. 3, Reconstruction of condition found at operation._ Solitary (right) 
kidney with dilated ureter opening into vagina. 3, Sagittal view showing insertion of ureter 
into vagina and position of rectal outlet in vestibule. Rectal sphincter muscles present in 
normal position. 4i Skin incision to expose ureter and lower pole of kidney. 5, Exposing 
dilated ureter. 

drains were inserted: one in the lower, one in the middle, and one in the upper 
portion of the wound. The abdominal wound was closed in layei’S, and the 
patient was returned to her bed in good condition (figs. 7 and 8). 
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Convalescence from this operation was uneventful. The most important 
aspect of the postoperative nursing care was training the child in urinary control. 



Fig. 7. Case 2. Tr.'iiisphinlalioit of aberrant ureter into bJaciiicr. /, iviilncy e.xposcd; 
note two vessels over lower pole. Freeing ililated ureter low.artl bladder. 2, Incising lilud- 
tier, x\luch was very small, on tip of sound. 3, Freeing ureter down to its connection with 
vagina. 4* Dividing ureter near its v.'igiiial iiu>crtton. J, .applying carbolic followed by 
alcohol to ureteral stump. 

She liad to I)c taught to recognize tltc symptoms of bladder fidness. Because 
of her very small bladder capacity, she was put on the bedpan ever}" hour during 
the day and every 2 hours at night. In 2 weeks she had c.N'cclient urinar}' con- 
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trol during the day and was voiding increasing amounts and at 3 to 4 hour in¬ 
tervals. 




Fig 8 Case 2 Tiansplantatioii of aberrant ureter J, Di awing end of uieter through 
stab wound in bladdei 2, Splitting end of uieter piepaiatoiy to sutuie to bladder wall. 
3, Suturing ureter to bladder wall 4< Cathetei inserted into bladder, tip of catheter su¬ 
tured to flap of tiansplanted ureter 5, Bladdei closure. 6, Wound closuie, showing posi¬ 
tion of drams 


On April 25 (3 weeks after the fiist operation) a plastic operation was done to 
transplant the rectum from the vaginal vestibule into the perineum. The 
patient v as placed in the lithotomy position, the bowel having been thoroughly 
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piepared in advance. An incision 3 cm long nas made in the perineum just 
above the end of the coccyx With a Kellj" clamp the tisbucs ueic separatetl 



ri(< 0 C’.usc 'J Socniiil oiuratinii.^ trauaplaiitation uf rt(.(uin from vrb(ii>uic 

into perineum bphmrtcr ... . , 

outlet in vcbtibutcof v.tKOU 

sphincter Scn.ir.itinK ^p.... _ „ 

position in vcbtioule 

do\Mi to the mubclc of the perineum, the fibers of whicli were scpaiated caiefiilly 
by the clamj). An incision was tlicn made around the recta! opening into tlie 
\agmal vcbtibnle, carefully extended down, and the rectum separated from the 
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vaginal vestibule for a distance of about 10 cm. (fig. 9). A clamp was inserted 
through the area in which the rectum was lying freely. The anus was grasped 



Fig. 10. Case 2. Second operation. I, Drawing rectum downward through sphincter 
muscles. 2, 3, Placing 4 ribbon-gut sutures in rectal wall and perineal musculature to 
anchor rectum. 4, Suture of anus to skin. S, Operation completed, drains in place. 6, 
Sagittal section showing condition at close of operation: rectum and anus in normal posi¬ 
tion in perineum. 

by the end of the forceps and drawn through the incision in the perineum. Four 
ribbon-gut sutures were fixed to the wall of the rectum and to the musculature 
of the perineum and tied, anchoring the rectum in position. The cut edges 
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Tio 11 Ca8o2 rcmalo.Tjc-^rsoW A.RctrograUc p)tlo«r tm (prLrjpcrUuc) bhownig 
distortion ami enlargement of solitary (right) ureu r \\iuch opened into the \ igin i, also 
fcho hvdroneplirosis resulting from the stricture at its lo\Ncr end U, IntraNcnous pytlo- 
gram, 30 minute film, 3 lucks iftcr trinsplautition of ureter to bladder 



lu, U Civci Postopcrvti\o ejstogram Note '.ntisfirtor^ size of hi ulder. vnI nch 
never rontauied tiruie until after the operation 

of the .\mi3 ^^cre sviUirciI to the cut edges of the skin by a nimiing suture of 
eliromic citgiit liieii the iiicibion m the tagiiitl testibule was closed rtiUt a 
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Penrose drain extending down about the rectum (fig. 10). The patient was 
returned to her room in good condition. A 20 F. catheter was fixed in position 
in the rectum and left there until she had her first bowel movement. 

Postoperatively the child was given meticulous perineal care until the wound 
was entirely healed. She was not allowed to have a bowel movement for 5 
days, paregoric being administered in suitable doses. On the evening of the 
fifth day 1 ounce of castor oil was given her and she had a satisfactory movement, 
with continence, through the new anus. She continued to have regular bowel 
movements and her urinary control was excellent. See figure 12. There were 
no enemas, rectal tubes, or rectal manipulations until her first rectal dilatation, 
which was done under gas anesthesia 3 weeks after the operation. The only 
postoperative complication was a blood dyscrasia which necessitated the trans¬ 
fusion of 250 cc blood every few days. This condition, however, was thought 
to be due to the prolonged administration of sulfadiazine. This drug was with¬ 
drawn and the child placed under proper treatment, and eventuall}’- her red blood 
cells increased up to 4 million and she imprpved greatly, both generally and 
locally. She was discharged on August 24, 1945, just 5 months after her admis¬ 
sion. 

The results in this case have been splendid. The patient now has complete 
continence of urine and feces, and her bladder has become distended so that she 
holds the normal amount for a child of her age. 

SUMMARY 

A most important finding in these 2 cases is that, even though a sphincteric 
muscle cannot be definitely identified, a continent anus maj'- be made by care¬ 
fully separating the muscle fibers of the perineal floor and fixing the anal wall 
to the skin of the perineum. ■ 

The physical condition of these 2 patients showed rapid and great improve¬ 
ment. They gained weight and strength. The “hang-dog” expression left 
them and they assumed the appearance and behavior of normal girls of the same 
age. 

The psychological changes were equally notable. Fear and depression gave 
place to enthusiasm and elation. From miserable and dejected specimens 
of humanity these children quickly changed to normal, happy girls. At her 
last checkup, the older girl, and the first to be operated upon, was only a year 
behind other children of her age in school and was taking an active part in school 
and church affairs. The younger child during her hospital sojourn responded 
very well to instruction given her by the excellent teacher sent by the New York 
City Department of Education (as in the case of all hospitalized children) and 
since her discharge has been attending school regularly. 

CONCLUSION 

Persistent cloaca is a rare condition. Two cases in females, treated by opera¬ 
tion, are described here, and a search of the literature discloses reports of only 
four others. 
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Cliildren thus afflicted are completely ostracized by tlicir condition, and the 
psychological reaction is so intense that other similar eases should be corrected 
by surgery at an early age—certainly before the child reaches school age. 

The creation of a continent anus was accomplished in both of those cases, 
and presented no outstanding difficulties. 

NOTE , 

jUter these two patients had been operated upon, a search of the literature 
for other cases of human cloaca treated surgically revealed a report of 3 cases 
(Stone, 193S) whicb were somewhat similar to these, the differences being that 
in the first case there was a small rectal opening in the posterior vaginal wall 
1J inches above the hymen, in the second case the rectum opened into the pos¬ 
terior vaginal wall 1 inch above the hymen, and in the third case the rectum 
opened through the posterior vaginal wall low down. 

In 1937 H. H. Young reported a case of a 17 year old male with an imper¬ 
forate anus, the bowel connecting with the deep urethra, or urogenital sinus, 
which opened in the perineum behind an hypospadic penis. For IS months 
liquid feces escaped through the urinary meatus; then, for 15 years, fcccs were 
evacuated through a colostomy. The anus was found to bo in normal po.sitian 
beneath the skin and functionally active. A plastic operation was done, sep¬ 
arating the rectum from the urethra, c.vcising the skin overlying the sphincter, 
dilating the sphincter, and then bringing the rectum through it to form a normal 
anus. Subsequent operations were done to cure the hyjjospadias and remove the 
colostomy. 

In 1938 hlayo and Butsch reported a case in a female in which the rectum 
opened into the vagina at the posterior fourchet. 
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PROSTATECTOMY IN MEN OVER SEVENTY-FIVEi 
ABRAHMI J. GORDAY 

From the Veterans Administration, Bay Pines, Florida 

It wasn’t many years ago that prostatectomy^ in the older age group Avas at¬ 
tended Avith high'mortality and morbidity rates. Hugh Cabot Avrote in 1936: 
“Great age is a very serious complication. Whereas the mortality betAveen 60 
and 70 is about the same as betAveen 50 and 60, after 75 the mortality of all 
procedures increases rapidly, and betAA’een 80 and 90 is 5 to 6 times as great as 
betAA'een 60 and 70 years.” In 1926 Hugh Young and D. M. Davis, Avriting in 
Young’s Practice of Urology, presented 1049 cases of perineal prostatectomy. 
Thirty-one patients were 80 years or older, or 3 per cent. While the mortality 
rate for the A\diole series Avas 3.4 per cent, in this group the mortality rate Avas 
16 per cent. F. B. Twinem, in his paper On “The Veiy Aged Prostatic,” oper¬ 
ated upon 33 patients OA'er 80 between 1921 and 1936, with a mortality rate of 
33.3 per cent. In 1935 H. L. Kretschmer Avrote: “It is a aaoII knoAvn fact and 
has been repeatedly proven by published statistics of large groups of cases that 
the mortality'- in prostatectomies increases Avith each decade. This fact has 
depriA’-ed some of the patients in the upper group (80 to 95) from being relieved 
of their obstruction by^ open operation.” At that time he presented a report of 
551 resections on 495 cases, 25 of AA'hich AA'ere OA'er 80, or approximately 5 per 
cent. SAvan and Alintz, in a revieAV of the prostatectomies for benign prostatic 
hypertrophy at the Alassachusetts General Hospital in the years 1926 to 1930 
inclusKe, had only 1 patient in the series AA’ho Avas 80 or more years of age. 

The Veterans Administration Hospital at Bay Pines is located just outside of 
St. Petersburg, Florida. This section of Florida has through the y'-ears become a 
haven for elderly people. A greater percentage of our patients are in the older 
age group than is found in the Veterans Hospitals in other sections of the country. 
There is, in addition, a domiciliary home of 880 beds for elderly and disabled 
veterans associated Avith the hospital. The urological service is of necessity 
larger and the aged prostatic is more often encountered, despite the fact that 
there are fcAV Spanish American War A'^eterans as compared to World War I 
and II veterans. In the past 3 years 132 patients had prostatectomies performed 
on them. The ages ranged from 28 to 90. Nineteen patients, or 14.4 per cent 
Avere 75 or over, and 4 per cent AA'ere above 80 years of age. No patient A\'as 
denied prostatic surgery because of age; rather, the patient’s general phy’-sical 
condition and cardiac status AA’^ere used as a yardstick. The majority of patients 
had x-ray'^s of the chest and electrocardiograms preoperatively^ All of them AA'ere 
seen by a cardiologist prior to surgeiy. Hy'pertension in itself did not contrain¬ 
dicate surgery. Using the standard classification of heart diseases, patients 
Avho fell into classes 1 to 3 Avho needed surgery Avere operated on, Avhile class 4 
cases AA’ere seldom operated on, and class 5 never. While many of our cases 
had evidence of general or cerebral arteiiosclerosis, had hypertension, or gaA'^e a 

' Read at annual meeting, Southeastern Section, American Urological Association, 
Palm Beach, Fla., March 26, 1947. 
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history of previous Iiypeitension, there was no significant lieart disease in SO 
patients Forty-one patients were classified as having class 1 oi 2 hearts, 10 
patients fell in the class 3 group, and only one in the class 4 
In lecent years many more men in the age gioiips of 75 and aboi e are accept¬ 
ing prostatio suigeiy Moreocei, the mortality rates for this group Im de¬ 
creased The reasons for this change is the purpose of this paper 

One of the gieatest factors in bringing about this change is the idveiit of the 
tiansuiethial lesection In the early 1930’s this operation became popul irized 
It was soon learned that what was fiist regarded as i mmor operation was a 
highly technical proceduie which was not easj to m.Tstei Many urologists 
did mastei the technique with remaikable results A giaphic evatiiple is re- 
poited by Alerciei when he presented the end results of 000 cases of tuinsiirethral 
resection of the prostate His moitahty lates weie as follows 


Cate 

Ptrtcniase 

1- 25 

33 

26 150 

7 

150-300 

5 3 

300-500 

2 5 

500-000 

0 7 


Lacheii and Emmett reported that at the Maj o Chino between I9dl and 1912 
three hundred and fort> fi\e patients 80 jears or moie were trcilcd by tiansu- 
rethral resection The moitahty rate for this group was2 bpei cent, compaicd 
with 1 2 per cent mortality late foi nearly 8,000 leseotions over the siinio period 
of time This they icgaidcd Os showing that patients of advanced ago tolciato 
transurethral lesection almost as well as younger men 

The incidence of carcinomv of the piostalo increases with advancing age 
In the vast majority of cases by the time a diagnosis of earciiioina of the prostate 
IS made clinically, a cure is no longer possible by radical purmcal prostatcctomj 
You all know the difficulties encountered and the poor results that are obtained 
in some cases when carcinoma of the pi estate is treatcii by suprapubic cnui lea- 
tioii or pciiiieal prostatectomy Many pitients who preuously would hace 
been denied surgery because of carcinoma are having resections with lelief of 
obstiuctive symptoms Many of these patients are o\cr 75 Thompson and 
Habin, in a leiiew of 1200 casts of patients who were moio than 70 jears old 
Heated by transurethral resection, showed that IG 1 jicr tent of that cones were 
proven to hate carcinoma of the prost itc gland In the c.r-cs tre ited hj resec¬ 
tion at Bay Pines, 10 2 per cent proved to have carciiioini Their jiapei was 
pubh-lied 111 1039 Since then, (be addition of estrogenic hormones and castia- 
lioii to our armament irmm m the treatment of eaicmomi of the prostate has 
1 educed to some extent the need of rc'cctioiis to overcome vesical neck obstnic- 
tion m some of theco coses. 

With the popiil iri 2 ition of transurethral lesection, nianj' controveisics arose 
.IS to which method of prosl.Uectomj produced the lowest mortality and mor- 
biditv latcB Statistics and techniques were being constaiitlj reviewed. This 
riv.ilrj between .idvocatcs of siijirapubic, perineal, .ind transiirethr.il lesections 
cau-ctl .1 more iritical an iljsis of the whole problem viitli consequent improve¬ 
ment in indiv idu il techniques Wh it vvos once considered a sl.tiid.ird supra- 
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pubic prostatectomy has now changed so that each individual urologist has his 
O'wn technique. The indications for one or two stages vary with the individual. 
The use of Pilcher bags, various types of Foley catheters, suction, various modi¬ 
fications of Freyer tubes, sump drainage, etc. have all aided in reducing mortal¬ 
ity and discomfort. Those men who used trocar cystostomy instead of supra¬ 
pubic cystostomy prior to prostatectomy, believe their technique has many 
advantages. Young’s classical perineal prostatectomy has been modified by 
several men who believe their methods give superior results. All this rivahy 
has been healthy. Volumes have been written about mortality and morbidity 
rates and comparison of these methods. An example is furnished by a paper 
on prostatic hypertrophy written bj-- Alcock in 1935, in which he gives a summary 
of 600 resections and prostatectomies. His general mortality at that time for 
resections was 4.6 per cent as compared to 22.3 per cent for prostatectomies. 
Forty-five patients over SO years of age had resections with a 9 per cent mortality, 
while 20 patients over 80 years of age had prostatectomies with 35 per cent 
mortality. Eleven years later, in 1946, Higbee presented 100 cases of each 
type of prostatectomy with a mortality rate of 5 per cent for suprapubic, 4 
per cent for transurethral, and 3 per cent for perineal. In this series, 28 
patients were over 80 years of age. Nine had suprapubics with no mortality, 
6 had perineal prostatectomy with no mortality, and 13 had transurethral re¬ 
sections with 1 death. 

With the discovery of the sulfonamide series, and the newer antibiotics such 
as penicillin and now streptomycin, the complications and mortality of the 
various procedures have definitely been diminished so that it is now safer to 
operate on the older individual. While these drugs will never take the place of 
adequate drainage and proper surgeiy in urology, they are nevertheless important 
in making prostatic surgery less hazardous. In our series they were not used 
routinely but on a more selective basis. 

One of the advantages of transurethral resection is the shorter hospital stay 
in most cases. To approach this economic factor, methods have been devised 
to shorten the hospitalization of the patient especially via the suprapubic route. 
Some statistics would seem to indicate lower mortality rates for 1-stage supra¬ 
pubic prostatectomies, although it is admitted that generally the poorer risks 
are done in 2-stages. Stegman had 3 deaths in 60 cases done in 1-stage, while 
he also had 3 deaths in 10 cases Avhere either trocar cystostomy or regular cyst¬ 
ostomy was performed prior to suprapubic prostatectomy. Mortalit}'’ rates 
are also as a rule higher in charity or service cases than in private patients. 
Rolnick and Riskind reported a 24 per cent mortafity rate for 2-stage supra¬ 
pubics, 14.5 per cent for resections, and 11 per cent for perineal prostatectomies 
in a charity hospital. At another hospital, where both private and war'd cases 
are handled, McCrea reported a 5 per cent mortality in private cases as compared 
to 17.8 per cent ward deaths. At Vetei'ans Hospitals, many patients apply for 
admission later than in private practice. The length of hospital stay is second¬ 
ary to mortality and morbidity rates. In the past 3 years, 36 2-stage supra¬ 
pubic prostatectomies Avere performed with 1 postoperative death in a man 
80 years old; 6 of these cases rvere over 75 years of age. In younger men, 5 
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1 stage suprapubic prostatectomies weie performed iiith 1 death Two pa¬ 
tients had suprapubic cystostomies in anticipation for a prostatectomy, and 
died of pulmonary infarction and coronary occlusion rospectnely before the 
second stage could be performed The coronary occlusion occurred m a p itient 
aged 78 If these 2 cases are added to the general mortality rate for supr iptibit 
prostatectomy at our hospital, the moitahty latc rises to 9 pei cent The 
moitahty rate for all resections has been 2 per cent Tlieie was no mort ihty 
m the men over 75 who were treated by' means of traiisurethnl resection 

suMaivna 

Prostatic surgeiy in the aged has become less hazardous and can be iierfomied 
with a lelatively low mortality rate 

Tactors involved in changmg oui concept of prostatic surgery in the aged in¬ 
clude a) The lowering of mortality lates through incieased eapeneiice with 
traiisuiethial resection techniques, b) the adaptahihty of fransuicthnl rescttion 
to tieatment of carcinoma of the prostate has increased the numbci of aged 
individuals now accepting surgery, c) critical aiialvsH by adaocates of other 
forms of piostatic surgeiy has improted tcclmiqucs to ri\al the losults of reset- 
tionists, d) discovery and use of the newer antibiotics, c) lecogiiition of the value 
of a cardiac consultation piooperatively 

Ill a series of 132 cases of prostatic obstinotion treated by surgery, 19 patients 
were over 75 years of ago The gencial mortality rate for triiisuathiul rcset- 
tioiis was 2 per cent, and foi supiapubic prostatectomy, iiitiudmg 2 cases who 
did not reach the second stage, w.vs 9 pei cent Si\ aged patients wore treated 
by 2 stage suprapubic piostatectomy with 1 dcatli One patient, 7S yoais of 
age, died of coronary occlusion bctoic the second stigo could be performed 
Foul teen losections weie done on 12 patients over 75 with no mort dity 
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had satisfactory results. There were 6 (20 per cent) failures and 3 (10 per cent) 
deaths. Unfortunately surgeons and gynecologists frequently have not famil¬ 
iarized themselves ivith the principles of ureteral repair and when confronted 
with a severed ureter are prone to disregard conservation of the kidney as it is 
easier to ligate the severed ureter with or without subsequent nephrectomy. A 
serious objection to uretero-ureteral anastomosis is the probability of the forma¬ 
tion of subsequent cicatricial contracture. Many of these patients require 
frequent and systematic dilatation of the ureter; otherwise slow hydronephrotic 
atrophy resulting from the ureteral stenosis will in the end necessitate nephrec¬ 
tomy. Good immediate results have undoubtedly been reported from this 
procedure when the ultimate result was unsatisfactory as illustrated by a case 
reported by Nora, in which a ureter was accidently severed during hysterectomy 
and was repaired by an immediate uretero-ureteral anastomosis. Patency of 
the ureter was maintained by catheter dilatations over a period of eighteen 
months and on several occasions the case was presented before medical societies 
as evidence of a good result from ureterorrhaphy. Seven years later Nora per¬ 
formed a right nephrectomy; the ureter had become abruptly stenosed and there 
was complete destruction of the renal parenchyma. 

If the ureter has been severed low in the pelvis probably a better procedure 
than an attempt at anastomosis of its ends would be its re-implantation into 
the bladder as low in the base as possible, employing a technic designed to prevent 
reflux of urine from the bladder. Of 70 collected cases so treated, Adams re¬ 
ported perfect results in 8 (11.4 per cent), fair results (moderate stenosis) in 38 
(54.3 per cent), failures in 21 (30.4 per cent) and 3 deaths (4.3 per cent). If the 
precaution is taken however of dividing the proximal end of the severed ureter 
6 or 8 mm. and inserting it at least 1 cm. beyond its entrance into the bladder, 
subsequent stenosis of the meteral opening will be less likely to occur. 

Cutaneous ureterostomy is mentioned only for condemnation although it may 
be regarded as a conservative measure. Some writers prefer uretero-intestinal 
anastomosis. A serious objection is the lack of preparation of the patient for 
such a procedure with special reference to emptying and cleansing the bowel and 
the employment of modern chemotherapy in the form of intestinal antisepsis. 
Therefore, an unplanned uretero-intestinal anastomosis undoubtedly would in¬ 
cur greater risk than a planned operation of this type. 

Ligation under certain circumstances may be the operation of choice; after a 
difficult and prolonged pelvic operation the patient already may have been on 
the operating table too long in a state of shock. In this event if palpation of 
the opposite kidney indicates its healthy state ligation may be considered the 
best and safest procedure although it is freely admitted that palpation of the 
opposite kidney can yield only presumptive evidence of its functional condition. 
While performing a major urological operation recently a surgical confrere called 
me into an adjoining operating room because of a severed ureter incurred during a 
difficult hysterectomy. He had taken the precaution to mobilize the ureter in 
spite of which it had been divided accidentally about 10 cm. above the bladder. 
The patient had been on the table nearly 2 hours and was in no condition for 
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further extensive surgery. It appeared wise to advise secure ligation of the 
proximal stump after ascertaining by palpation that the opposite kidney ap¬ 
peared sound. The patient made a nice recovery. Temporary ureteral repair 
might have been considered, however, had I not been engaged with my own 
patient. 

If a large segment of the ureter has been e.\'cised uretcro-ureteral anastomosis 
or re-implantation into the bladder usually is not possible and one of the follow¬ 
ing procedures should be considered: transuretero-ureteral anastomosis, uretero- 
intestinal anastomosis, ureterocutancous anastomosis, ligation and nephrectomy, 
listed in the order of their choice. Hepler prefers uretero-intcstinal implanta¬ 
tion in such cases to ligation or nephrectomy, employing the Coffey No. 1 
technique. 

Frequently the extreme condition of tho patient prohibits conservative efforts. 
There should be some temporary measure, less radical than h'gation, nephrectomy 
or cutaneous ureterostomy, which would permit a well-planned conservative 
operation later when conditions are more favorable. There should bo considered 
for this purpose 1) the passage of a ureteral catheter through the proximal seg¬ 
ment of the severed ureter, the distal end of which may be ligated about the 
catheter employing non-absorbable suture material with extraperitoncal drain¬ 
age, 2) temporary ureterostomy and 3) temporary nephrostomy. The problem 
that would then be presented is the same as tvill bo discussed under tho second 
group comprising those injuries discovered in the postoperative period. 

MANAGBMEKT OF INJURY WHEN RECOGNIZED LATE 

Unilateral ligation or ureteral occlusion from acute angulation secondary to 
sutures probably occurs more often than is generally believed. It may be sus¬ 
pected, however, in the postoperative period following pelvic surgery if there is 
unusual discomfort in either renal area associated with tenderness at tho costo¬ 
vertebral angle. A wider employment of excretory urography in such cases un¬ 
doubtedly would lead to the more frequent detection of such injuries and would 
render possible the conservation of the involved kidney rather than to permit 
atrophy of the organ. In many cases the appearance of urinary leakage from 
the vagina or from the abdominal incision in the early postoperative period is 
the first evidence of ureteral injury, cither unilateral or bilateral. If both 
ureters have been ligated or otherwise occluded, complete anuria is at once 
evident and may bo erroneously diagnosed as “suppression of urine.” Failure 
to demonstrate urine in the bladder on catheterization 6 to 12 hours following a 
difficult pelvic operation renders a cystoscopic examination mandatory for the 
e.xclusion of obstructed ureters. Too often the patient will be subjected to 
treatment for suppression of urine for several days and only with the increasing 
gravity of the case will a urological consultation be requested in an atmosphere 
of desperation. If cystoscopy confirms tho suspicion of bilateral ureteral oc¬ 
clusion an immediate unilateral nephrostomy may prove to be a life saving 
measure. Lynch and Thompson prefer temporary ureterostomy to bilateral 
nephrostomy in bilateral injuries because it is technically easier and avoids the 
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necessity of changing the position of the patient and redraping, as well as ease 
in locating the distended obstructed ureters and their ready catheterization. 
With the abdomen open, however, deligation would appear more practical. 
Regarding deligation, it is interesting to note from a review of the literature the 
wide divergence of opinion regarding its advisability. A review of 23 articles 
dealing with ureteral injury discloses that 8 writers definitely advise against 
deligation; it is advocated by 11 and 4 do not mention it. Hepler states that 
“postoperative deligation is a formidable operation with a mortality rate of 
about 90 per cent.” Feiner reports the death of 2 patients following intra¬ 
abdominal deligation and is of the opinion that nephrostomy with subsequent 
operation for ureteral anastomosis or re-implantation into the bladder is a safer 
procedure. Deligation as it is usually practiced by the average surgeon with 
the patient in a desperate condition, and without the assistance of a urologist, is 
undoubtedly hazardous in that the abdomen is re-opened and the surgeon carries 
out an extensive search for offending ligatures, which may be extremely difficult 
to locate. Enlisting the co-operation of a urologist when the surgeon re-opens 
the abdomen is of extreme importance, the value of which cannot be overempha¬ 
sized. With ureteral catheters, preferably of a large caliber (9 or 11 F.), the 
cystoscopist can literally prod the obstructed points, permitting the surgeon to 
quickly clip ligatures and also facilitating the detection of more than one ligated 
point if present. He should not be satisfied until both catheters have passed 
into the renal pelves. Such active urological assistance should render deliga¬ 
tion a far less hazardous procedure. 

ILLUSTRATIVE CASES 

Mrs. H. B., aged 40, was first seen February 19,1945. She had undergone a 
difficult hysterectomy by a general surgeon 3 days before. There was 200 cc of 
urine in the bladder on catheterization 15 hours after the operation and complete 
anuria since, for which she had been treated for “suppression of urine.” By the 
time of the urological consultation she had moderate generalized edema and was 
semicomatose. The nonprotein nitrogen content of the blood was estimated at 
172.5 mg. per cent and the creatinin estimation was 3.5 mg. per cent. Cystos¬ 
copy revealed impassable obstructions of both ureters approximately 7 cm. 
above the bladder. In my absence from the city one of my associates performed 
an immediate left nephrostomy, which permitted the drainage of 1800 cc of urine 
during the following 18 hours. Upon my return 3 days follomng the nephros¬ 
tomy I advised immediate deligation. The surgeon re-opened the abdomen; I 
passed a cystoscope and inserted No. 11 ureteral catheters into each ureter and 
easily located the ligated points for the surgeon, who clipped sutures at these 
points releasing the obstructions and permitting the catheters to pass with ease 
to both renal pelves. The catheters were left in place and the abdomen was 
quickly closed. Her convalescence was uneventful. The catheters and nephros¬ 
tomy tube were removed after 7 days and she was discharged from the hospital 
16 days following the deligation, at which time the nonprotein nitrogen estima¬ 
tion on the blood was 35 mg. per cent. Eighteen days later a 10 F. bulb was 
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passed through each meter without detecting any eviileiire of obstruction anil 
tlieie teas no abiioiinal iciention of mine m cither lenal pelvis. Two \eaia 
later an excretory mogiam wax obtained, levealing noun.tl bilateial function 
and outline, including noimal meters (fig. 1). 

Comment: It is evident that if nephrostomj' diainage had hecu tiepcndctl upon 
for a longer peiiod that seveic mx-lei.al tlamage fioni the hgatutes uonld h.tve 
been inevitable. Cystoscopie assistance when the abdomen was ie-o])cncd 
laigely eliminated the iisk of deligation aiul its euily accomplishment midoiibt- 
edly was the chief factor m the good re.-nlt obtained. 



Fia. 1. .1, riam film, rovciiliag ureteral catheters anil iailicatinc poiiua of eoinpteto oil- 
atructiou in both ureters at Iciel of tiriiu of pcKis. If, lletrograuo bilateral pxclograaH 
obtained duriai; second posloiieratiic week after debgation. C, ICxcrctory urogram ob¬ 
tained 2 jeara later, rcieabng normal bdalcral function and normal ureters. 

In those easc.s in which theie is evidetiee that the meter ha.s heen sevetcdi 
incised, lesccted or crushed with subsctiuciit sloughing the development of 
urinary leakage m the postoperative iicriixl may he the fiist indication of the 
accident, whether unilateral or bilateral. The problem then le.solvea itself into 
conserving the life of the p.iticnt as well as conservation of tho involved kidney. 
E.\tensive nnnaiy e.xtravasntion may occur from a .severed ureter wliich was 
neither lecognizcd nor ligated. However, in most eases minarx’ tlrainago will 
ajipear within a few days, cither from the incision or fiom the vagina, with 
conscipicut imjirovement of the jiaticiil's status. Weeks or months may elap.-e 
hefoie a urological consultation is leqiiested because of the hope tlmt spontaneous 
closure of the listnla w ill occur. In such instances urologists shoulil determine by 
eystoscopy or e.xctetoiy urogialiby, or a cumbination of both, the uxteiit of the 
damage tind the side affeeted if miihiterai. tsonie surgeons follow the line of 
least lesistancc and perform a iieplirectoniy, which not only controls the annoying 
minaiy lo.ikage hut diminisliex to sonic extent the pro.'pect of medicolegal 
complications. The majorily of uiologists, however, aic keenly awaio of the 
desirability of conserving renal tissue and when tlieir assistance is enlisted their 
clTorts as a nile arc along eoiisciTativc lines. It is Usually impractical to attempt 
an end-to-eiiil anastomosis of a severed ureter when it has been discovered late 
If the site of the injury is low in the pelvis, the proximal ureter may be mobilized, 
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permitting sufficient elongation to enable its re-implantation into the bladder 
at a site preferabty as low in the base as possible and with the distal 3 or 4 cm. 
of the ureter buried in its musculature before finally emerging through the 
mucosa, thus preserving valve-like function which is so essential in protecting 
the kidnej'' from vesical reflux. 

Mrs. P. jM. W., aged 46, was first seen on January 23, 1943. She had under¬ 
gone a hysterectomy for multiple fibromyomata 3 months before. The im¬ 
mediate postoperative period was stormy and after a few days urine began to 
drain continuously from the vagina, along with profuse purulent drainage from 
the abdominal incision. Since then urine had not been voided in a normal way. 
The referring surgeon stated that he was aware that he had accidently severed the 
left ureter, the proximal stump of which was ligated with catgut. He was 
unable to account for her inability to void nor the discharge of urine from the 
vagina. Examination revealed absence of urine in the bladder. There was 
no secretion from either ureteral orifice, complete obstruction of the left ureter 
2 cm. above the bladder and a similar obstruction of the right ureter 4 cm. above 
the oi’ifice. An excretory urogram proved very informative. The soft tissue 
shadow of the right kidnea'’ appeared essentially normal; several moderately 
dilated catyces were filled with the medium, but the renal pelvis and ureter 
could not be visualized. The left ureter was open in spite of its having been 
ligated and the kidney was of essentially normal function, but the urine was 
draining through the vagina. In view of these findings it was assumed that the 
right ureter had been ligated 4 cm. above the bladder and in spite of its complete 
occlusion for 3 months it was astonishing to find that it appeared functionally 
worth conserving. It was therefore explored first and was found involved in 
dense scar tissue in the region of the vault of the vagina where it evident^ had 
been incorporated in sutures. Although it was about 1 cm. in diameter above 
the ligated point, it was amputated at this site and mobilized a distance of 4 or 
o cm., permitting its re-implantation without undue tension low in the right 
base of the bladder with preservation of a valve-like mechanism. Extraper- 
itoneal rubber tissue drainage was provided through a stab Avound and the 
incision closed. Her convalescence Avas satisfactory and 9 days later an extra- 
peritoneal approach Avas made to the left ureter, Avhich Avas found to haA^e been 
seA^ered at a point opposite the second sacral segment. It AA^as freely mobilized 
for a distance of 5 or 6 cm. and it AA'as possible to also re-implant it into the 
bladder Avithout undue tension at a site Ioav in the left base, employing essentially 
the same technique as Avas carried out on the opposite side. Continuous catheter 
drainage of the bladder Avas proAuded for 10 days. Her convalescence AA'as un¬ 
eventful and on the seventeenth day, upon filling the bladder Avith radiopaque 
fluid, there Avas no evidence of ureteral reflux on either side. Indigo carmine 
appeared from the right in 13 minutes and from the left in 14 minutes in fair 
concentration. She Avas dismissed 31 days following the first operation. 
Twenty-seventh months later she returned for a check-up at our request. The 
urinalysis was negative. Thei’e AA'ere no urinary complaints and an excretory 
urogram disclosed both kidneys of normal firnction and outline (fig. 2). 
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Comment: It is truly lemarkable that the right kiilncy which had evidently 
been completely occluded for 3 months should display such iccuperati\c :ibilitY 
when release of the obstniction was accomplished. Fortinnitc indeed w.is the 
spontaneous opening of the iigatcii left ureter, thus pioviding uiinaiy drainage 
fiom 1 kidney and picsciwation of life. It is woithy of note that the sites of the 
injuries to the uieteis weic sufficiently low, aided by mobilization of es'Cntnilly 
their lower tliiids, to peiniit le-implantation into the base of the bladder mthoiil 
undue tension and with a good functional lesiilt. 

-Vlthought accidental iiijuiy of the ureter is usuall 3 ’ iiieiiiicd in tiiose c.i'Cs 
wheio lemoval of oigans or tissues is iiccessaiy it is of intcicsl to note that the 
meters may be accidentally damaged in cases wlicie ti.ssiies have not been 
lemoved, for e.vamirle in such operations as uterine suspension. Simiile ligation 



Pig 2 .1, Note catliotera m place, iiitlic.itmg sites of urctcr.il ohstruction .it luicl of 
brim of pelvis on right and at a lower level on left side, /d, Kvcroiory tirograiii, mdie.itiiig 
good function .lad dranoigc from left and surprisingly good fiiiicuon from right iiKspitcof 
obstruction C, Everctory urogram obtained 27 moiitiis following re.implantation of botii 
ureters into bladder, indicating normal bilateral function nntl normal ureters. 

or acute angulation fiom sutuics woiiltl be the most plausible e\pIaiiation in .sucli 
cases. 

Mrs K. I'. K, aged 27, was first c.vaniincd on October 12, till."). Slie had 
uiuiergoiic a suspension of the uterus b,v a general surgeon 2 muntlis bcfoio. A 
few days l.itci an almost constant aeliing pain tier eloped in the left loin. Tlie 
pain peisisted after her letiiin home and 1 inonlh after spe left the hospital 
cystoscopy clsewlicic levealcd no evidence of fuiielion of the left kidney and its 
removal was ad\ i.-cd by the same suigeon. .She was abo told that tlieie was a 
strictuie of the right meter. She decided to obtain iinotbcr opinion before 
imdeigoing a left ncpliicetoniy. My cvamiiuition levealcd a point of marked 
narrow iiig in the right lower ureter, with urcteiecta.'i3 and pyelectasis of modeiate 
degree, 7o ce of clear urine was aspirated from the right renal jiclvis. .\n ob¬ 
struction was met ill the lower left ureter 1 cm. above the hl.idder; after con¬ 
siderable effort a No. o catheter was passoil beyond the obstiuction and 170 ec of 
clear urine was aspirated. Pyelography disclosed an e.vtremelj' narrow point 
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near the midline corresponding to the point of obstruction 4 cm. above the 
bladder, above which an e.xtreme degree of urcterectasis and pyelectasis was 
visualized. Apparently the left ureter had been completely ligated at the time 
of the uterine suspension and the right lower ureter had possibly been transfixed 
or partially ligated at the same time. In spite of the extreme degree of damage 
incurred on the left side conservation of this kidney was highly desirable because 
of the hydronephrotic state of the opposite kidney. The scar of the previous 
laparotomy was excised and an extraperitoneal approach made to the left lower 
ureter. It was identified at the level of the brim of the pelvis, was about 2 cm. 
in diameter and was mobilized and traced to a point of dense cicatricial ob¬ 
struction about 3.5 cm. below the pelvic brim. It was divided above the ob¬ 
structed point and the distal stump ligated. iSIore extensive mobilization 
permitted its reaching a point in the left base of the bladder about 2 cm, posterior 
to the left ureteral orifice, where it rvas re-implanted without undue tension 
and with preservation of a valve-hke mechanism. Because of the advanced 
degree of ureterectasis a temporaiy ureterostomy seemed wise and was accom¬ 
plished by inserting a 14 F. rubber catheter to the renal pelvis introduced through 
a small opening immediately above the point of anastomosis. The ureterostom}’- 
tube and rubber tissue drains were brought out through a small stab wound in 
the left lower quadrant and the median incision was closed. The ureterostomy 
tube was removed on the tenth day. There was no urinaiy leakage from this 
site. Her convalescence was satisfactory and seventeen days following the 
operation the right ureter was dilated to 12 F. The re-implanted left ureter 
appeared to have healed satisfactorily. She was dismissed on the nineteenth 
postoperative day. She returned for observation 3 months later, at which 
time the urinalysis was negative and on cystoscopic examination there was only 
5 cc of retention in the right renal pelvis and 8 cc on the left side. Phenol- 
sulfonphthalein appeared after 3 minutes from both sides with an output 
of 24 per cent from the right and 14 per cent from the left in 15 minutes. There 
were no urinary complaints and she considered herself well. Seven months 
later the urinalysis was still negative. Excretoiy urograms revealed both 
kidneys of essentiallj’- nonnal outline and normal function (fig. 3). 

Comment: In spite of the extreme degree of damage incurred by the left 
kidney from occlusion of the lower ureter of 2 months’ duration its return to an 
essentially normal condition was astonishing and again well illustrates the 
recuperative ability of the kidney, thoroughly justifiying conservative efforts. 
Except for the finding of a moderate degree of hydronephrosis on the right side 
a left nephro-ureterectomy might easily have been considered the operation of 
choice in this case. 

When the ureter has been injured at a high level or a segment accidentally 
resected, or if it has undergone sloughing through extensive injury to the muscu- 
laris or through interference vdth its blood supply, the problem is definitely 
more complicated. In such cases it appears that the majority of writers mention 
the following procedures in the order of their desirability: 1) hgation, 2) ne¬ 
phrectomy, 3) cutaneous ru’eterostomy and 4) uretero-intestinal anastomosis. 
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although Heplci behe\c-s thc‘-c should be m the )u^eI'C order uitli prefcieiuo 
given to implantation into the bond, a piocediiic nhich i- also advocated by 
JIcI\ei To this list of available piomlurcs I should like to add uaiisurLlero- 
ureteral anastomosis \ numbei of jeais ago Shaipe demonstrated evperi- 
mentally on dogs the feasibility of fhi-. opeiatioii in uliuh 1 mctci is bioiiglit 
across the nudhne and anastomosed to the opposite one In 1931 Iliggin- repoi led 
a ease in which this operation was pcifoimcd foi the lust time on the humiii 
In his ea'O theie was an ineorapetent light mctcioicsiial valve peiniitting 
refluv of mine accompanied bj -everc pain Ihe uielei was seveied licit the 
bladdei and tiaiisplanted into the oppo-itc one with a biilhant postojx'rativc 
lesult Smith uidSmithin 1911 lepoited theemplovment of this piocidiiiein 2 



Fig 3 1, bveretorv urogram, declosiiiK point of narrowing of nglil ureter it brim o 
pelvis with moderito <h of nreiereet isis ind pvelettasis AbscncL of nudmin, left 

D Loft retrograde pjelo 
of lower left ureter C, 

Vote uretcrosloni} tube 

tory urogram obi lined i „ , _ 

dilating right ureteral stricture Aote normal bil itcril function and essentially normal 
ureters 

additional tases In one an end-toend anastomosis of the meter bail bteii 
lieifoimed betause of an aetidentally severed meter, foi wliicb the pitieiit had 
icriuiied fretpient ureteial dilatations Aloiigperiotl of retumhenty hetauseof a 
bevete fiactme enfoieed discontmuance of the dilatations, after which an im¬ 
permeable striclmc had developed The uictei was seveicd above the site of 
stenosis and was anastomosed to the opposite uretei, followtiig closoly the 
lechmcpie destrilicd by Iliggms vvilii the exception thnt a side-to side anas¬ 
tomosis vvas made lather than end-to side The same proteduro vvas emplojeil 
m Smith’s second case hotauso of a urcterovagmal fistul i resulting from severance 
of the ureter about 2 inthes above the bladder, which occunod during the leptur 
of cervical lacerations Excellent tcsulls were obtained m both c.ises. 1 haxe 
been unable to discover m the liteiature any other lefertmes to transuietero- 
uroteral ainstomosis hut I am conv meed that it should be of dcfiinto v aliie as a 
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means of consenting the kidney -when the uretei- has been extensively damaged 
or severed at a level too high to peimit ureterovesical re-implantation. There 
is good reason to list this operation high in the order of desirability of those 
procedures available for high ureteral injuries and it was so employed in one 
of my cases. 

hliss iNl. 0., aged 33, was first e.xamined by us on January 10, 1916. She had 
undergone a total hysterectomy 6 weeks before because of multiple large fibro- 
mjtomata of the uterus. There had been complete anuria for 3 days when 
urological consultation elsewhere was requested. Their examination revealed the 
following data: Upon attempting an excretoiy urogram there was no evidence of 
medium in either renal area after 30 minutes. Cystoscopy revealed both ureters 
completely obstructed about 4 cm. above the left orifice and somewhat higher on 
the right. The resident urologist performed bilateral pyelostomy, after which 
her condition steadily improved. Six weeks later 1 was called in on the case 
when the catheter in the right pyelostomy had been accidentally removed and 
could not be replaced, for which I advised a right nephrostomy. Eight days 
later the catheter in the left pyelostomy was also accidentally removed, at which 
time the decision was made to attempt re-implantation of the left ureter into the 
bladder. Cystoscopy at this time indicated the obstruction of the left ureter 
was sufficiently low probably to permit this procedure. An excretoiy urogram 
disclosed good bilateral renal function. Eighty days following the hysterectomy 
I exposed the lower left ureter through an extraperitoneal approach and on 
tracing the ureter downward it became completely detached, indicating that it 
had been completely severed and ligated at the original operation. The stenosed 
end was removed and the wall of the ureter Avas divided about 1 cm. It was 
widely mobilized, after which it could be brought to the region of the trigone 
without excessive tension. It was re-implanted at this site employing a tech¬ 
nique someAA'hat similar to the Coffey Xo. 1 for uretero-intestinal anastomosis. 
The left nephrolumbar urinaiy fistula promptly closed and convalescence was 
satisfactoiy. The right nephrostomy was functioning Avell and she was permitted 
to return home for further recuperation. Five months later she Avas re-adraitted 
to the hospital, having gained in Aveight and strength. She Avas extremely 
anxious to be relieved of the right nephx-ostomy tube. A right nephrectomy 
AA'as considered but the idea Avas abandoned because the verdict of time had not 
been rendered on the ultimate functional result of the re-implanted left ureter. 
Exploration of the occluded right ureter Avas decided upon. Although it Avas 
obstructed 7 cm. above the bladder, there Avas a possibility that it might be 
re-implanted into the bladder or into the colon. In the extreme Trendelenburg 
position the intestines Avere packed off and the posterior peritoneum over the 
region of the ureter divided. It Avas mobilized doAvmvard to the point of ob¬ 
struction Avhere there Avas evidence that it had been severed and ligated. In 
spite of wide mobilization the length Avas insufficient for re-implantation into 
the bladder. It Avas found, hoAvever, that it Avould easily reach the dilated 
spindle portion of the left mid-ureter and that transuretero-ureteral anastomosis 
appeared more desirable and less hazardous than uretero-intestinal implantation. 
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The mict-poriion of (lie left meter \^.l^c\po^ed (liroiigli ii becomi mcibion in the 
poateiior peiitoneum and uitli a iiiived foicep a ttiimel heiicatli (he pU'terior 
peutoneiim nas made aeiow. the s-inne, tbioiigh nhiih the fice end of the right 
meter naa dianii. The end of the right ureter naa tut obhtiucly at about to 
dogieea and nas anaatomoaed to an opening in the left meter about 12 mm. in 
length, employing intciiuptcd bUtuie~ of 0000 chiomic catgut. Thiough a 
small opening m the light mctei piovimal to the aiia'-tomobia a Xo. .'> uietei.il 
cathctei was passed thrmigli tlie .uui'lomosis down tlie lower left meter into 
the bladdet and the up|iei end was passed into the tight icnal pelt is .md left 
in place as a .splint The meteiotoiny was closed tightly ami a sin.ill ilibber 
tissue diam was passed e\tia]X‘iitoiieally througb a .small stab wound in tlie 
left Hank Both posteiioi peiitoueal incisions weie clo'cd .md the abdominal 
incismn was closed without diamage Following the ojieiation a eystoscoiic 



i'lo 4 .1 1 ■ ... . ■ r lower left ureter and e\- 

lr.n.is.Uiuu 111 ; . . . •. . • c utclusioa of riglil ureter 

at brim of not. ■' ! . . • ’ .• .. ’it Uioii of left ureter into 

bladder />,. . '. . . • .• : ’ an.aslomosia with nd> iiig 

c.itbeler roiled m bladder iirtor to its removal passing liuo lower left ureter and across to 
right kidnc> Cl.imp is on right nepbrostome lulic. llclrogrido p>elogram obt.iined 
prior to remov d of nglit nrtibrostomv tube, disclosing right ureter aii.istomosed to loft .it 
lenel of fifth lumbar vertebra T, i.vcreterv urogram made .7 monlbs foltnwiiig tralis- 
urctcro ureter.d amistomosis, indicating good bil.itcral funeltun .iiid nbscnrc of st isis. 

was passed ami the cml of the catheter coiled in the bkiddcr wins Inmigbl out 
llnougb the nictlna. Thcic w.is evidence of pyeloncpliiiUs lor the ne\t 20 
days with tcmpciatme as high as 10.}” F. .it limes. Cysto'topy disclo.scd that 
Ibis involved chiefly the left kidney, for wliicli an inlying c.itlieter was inseited, 
combined with ehemothoiapy, with prompt improvement. The light neplnos- 
toni.v tube was lemovcd 11 days kitci with [irompt healing of the site and she 
was dismissed from the hospital on the forty-fourth postojiei.iUve day. A 
rcient poslopeiative chcek-np, <> months following opeiatiun, icvealed a veiy 
-ati'f.ictoiy fnnetional result as evidenced by an evcietory nrogi.im Indicative 
of good bilateral renal fuuetioii and abscme of meteiectasis or pyeleetasis (lig. 1). 
The nonprotein nitiogen estimation on the blood was 10 mg. per cent. There 
were no compkiints lefeiable to the nriiiaiy titict utthongh a cathetciired speci¬ 
men icvealed a moder.ite degree of pyniia. The le-impkinted left meter easily 
admitted a 11 F. catheter. 

Comment: .\s far as I have been able to determine, traiisnietero-mcteral 
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anastomosis has been employefi in only 4 cases, including the one herewith 
reported. The functional result in all of them has been eminently satisfactory 
and the procedure probabl}'^ deserves more frequent use as a conservative oper¬ 
ation with special reference to injuries of the ureter at levels too high above the 
bladder to permit re-implantation. 

SUMJIARY 

The principles governing the management of surgical injury of the ureter are 
determined to a great extent by their early or late discovery and the nature and 
site of the injuiy. 

In instances of complete anuria following extensive pelvic surgery, the possi 
bility of bilateral occlusion of the ureters should be considered early rather than 
the adoption of therapj'^ under the erroneous diagnosis of suppression of urine. 

In such cases although deligation as has been employed in the past has been 
attended by a veiy high mortality rate, it is believed that the active co-operation 
of a cystoscopist when the abdomen is re-opened would render the operation 
far more safe. 

Re-implantation of the ureter into the bladder may be considered preferable 
to uretero-ureteral anastomosis. The latter with its tendency to cicatricial 
stenosis at the site of anastomosis often sentences the patient to the necessity 
of numerous subsequent cystoscopic treatments and ureteral dilatations. 

"Wlien a ureter has been severed or damaged, sacrifice of the involved kidney 
by ligation or nephrectomy is to be condemned except under most urgent circum¬ 
stances. 

Transuretero-ureteral anastomosis may be considered along with ligation, 
nephrectomy, cutaneous ureterostomy and uretero-intestinal anastomosis as a 
measure to be adopted when the ureter has been extensively damaged or severed 
at a high level. Of these procedures transuretero-ureteral anastomosis would 
appear the most desirable. 

Four cases are cited from the author’s experience illustrative of various meas¬ 
ures to be adopted in the conservative treatment of the surgically injured ureter. 
In all of these both ureters were involved. Late follow-up findings are included, 
indicative of satisfactory functional results in all. There was no mortality. 

899 Madison Avc., Memphis 3, Tenn. 
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BLADDER TONUS IN SPINAL SHOCIU 

REED ]\I. NESBIT and JACK LAPIDES 

From the Department of Surgery, University of Michigan Medical School, 

Ann Arbor, Michigan 

When the spinal cord is injured, there is an immediate loss of sensation and 
complete flaccidity of the skeletal muscles below the level of trauma; and also 
urinaiy retention with subsequent overflow incontinence. These alterations of 
function are due to the abolition of all motor and sensory impulses, both visceral 
and somatic, below the lesion and the condition has been termed spinal shock. 
Spinal shock is said to persist until the paralyzed skeletal muscles e.vhibit a 
return of refle.x activit 3 ^ 

The urinaiy retention Avhich occurs during spinal shock has heretofore been 
ascribed to primaiy atony of the bladder-• ^ ^ • 5 - an assumption no doubt 
prompted b}’’ the belief that bladder muscle and skeletal muscle behave in an 
identical manner. But the two structures are made up of different types of 
tissue; the bladder is plain muscle and the skeletal muscles are striated. Fur¬ 
thermore they are innervated by different nervous systems. Neuroanatomists 
believe that the motor impulses to the bladder are mediated entirely over the 
autonomic nervous system and investigations^ which we have recently conducted 
at the University of Michigan Hospital have substantiated this theoiy. It is 
well known that plain muscle retains its tonicity and even rhythmic contractility 
when completely deprived of all of its e.xternal innervation. Striated muscle, 
however, becomes flaccid and elongated when its motor nerves are interrupted. 
It would be indeed unusual therefore for the bladder, composed of non-striated 
muscle, to become flaccid when its motor nerve supply’’ has been interrupted, 
either following spinal cord injury or by chemical blockade; and the observations 
which we have made both in the clinic and laboratoiy bear out this view. 

The investigations which constitute the basis for the present report demon¬ 
strate conclusively that the bladder does not become flaccid when its motor 
nerves are paralyzed either by chemical interruption or by trauma, but that it 
retains its normal tonicitj'^ under these conditions. To be sure investigators 
have regularly found distended bladders in paralyzed patients to exhibit de¬ 
creased tonicity and have doubtless ascribed the flaccidity to spinal shock; but 
one might reasonably inquire whether the bladders found in this condition are 
merely decompensated from prolonged distension. We believe that is the case. 

" Presented at annual meeting, Southeastern Section, American Urological Association. 
Palm Beach, Fla., ^March 27, 1947. 

- Holmes, G.: Brain, 66: 3S3, 1933. 

3 Walker, J. W. T.: Lancet, 1: 173, 1917. 

Fearnsides, E. G.: Brain, 40: 149, 1917. 

® Munro, D., and Hahn, .1.; Kew Eng. J. iMed., 212: 229, 1935. 

s Riches, E. W.: Brit. J. Surg., 31: 135, 1943. ^ 

7 Nesbit, R. AI., Lapides, J., Valk, W. W., Sutler, AI., Berry, R. L., Lyons, R. H., Camp¬ 
bell, K. N. and Aloe, G. K.: J. Urol., 67: 242, 1947. 
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METHODS , 

Cystometii' was utilized m e\aluatin^ the status of the bladder tone Ihe 
appaiatub consisted of a two ejed soft lubbcr catheter winch w is roniiected to a 
watei manometei calibrated in centimeters Distilled watei fioin a giadiiatcd 
leservon was allowed to How into the bladder at an ap])io\ini itcly conslaiit late 
of 30 cc pel minute and piessiire i oliime relatioiisliips lecoided 

Obsenatioiis weie fiist made on patients in whom the motor impiil'cs to the 
bladdei had been blocked theinitally by the letra-ethj 1 immonium ion Athc- 
son, iloe and Peieiia® “ "* demonstiated that the tiuateiniry ion, tolra etlitl- 
ammoniura, piodntes a blockade of both sympathetic and par isjnii) itiictic 
ganglia Imestigitions' conducted duiiiig the pist jeai at the Uiii\ctsit\ of 
iMichigan Hospital ha\ c demonstiated that the tetia ethj 1 ammonium ion blocks 
the conduction of motoi impulses to tlie uiinaiw bluldci m man Iheii (jsto- 
metiographs weie obtained on piticnts in whom both the sensoi-y and motor 
supply to the bladdei had been abolished by spinal anesthesia Animal e\i)cri- 
menlation was also peifoimed in winch c.istomctiogiaplis weie obtained on the 
dog under light nembutal anesthesia, spinal anesthesia, and following tiaiiscctioii 
and ciushing of the sicral coid Fiiidl} the bladdcis of li patients iii 'pnial 
shock weie imcstigited, tlio-e piticnts weie all pliicd on iiilMiig urcthial 
cathotei drainage sliortlj following mjiiiy to the spmil coid 

lILsUEl s 

Figuie 1, A demonstiates the cjstomctiogr.iph ofaiioimal bkiddci Ihe 
patient had noimil soiisition to heat, cold, hlliiig and disltiition It will be 
obsoiced that the tonus of the bladdei is within noiinal limits .iiid th it the hkid- 
dei accommodates to mcicasiiig \olmnes of Ihnd at the s nno iiitiavcsic.il pus- 
siiie ,Vfter oOO cc of lluid h id hceii allowed to How into the hladdci, the p iticiil 
indicated an intense dcsiic to miclniate, the bladder was then emptied colnntai- 
ilj' and had no icsidiial iiiiiie Intiacciioiis administiation of .iOl) mg of tolia- 
ethy 1-aminoiimm hromidc lesnllcd m ,m ibohtioii of the coiding contraction of 
the detrusoi hut no change m its tonus, accommodatioa oi sensitmii was ob- 
bOi\ed(fig l,B) A'o eh uige in bladdei tonus was noted in my of the bladders 
whose motor impulses weie liiockcd at the ganglia by the lelia ethyl-ammonmiu 
ion 

C'ystometiogiaphs made on the human subject befoie .md during sjnii il anes¬ 
thesia aic demonstrated in figme 2 It w ill he seen th it the cure e piioi to spinal 
anthostlicsia c\hibits iimuhibitcd contiactioiis and iiuhcalcs a \oidiiig contrac¬ 
tion at 2 j0 cc ccsical >oliuiie Spind anesthesia abolished the micoiitrollcd 
contiactioiis of the hi wider .is well .is 'Cnsition, but no cli iiiges weie obscned 
111 tonus 01 ai commodation 

II.ii mg demonstiated that ihcmic.d block ule of the motor impulses m lium.m 
patients does not result in a dtcre.ised tonicity of the dctinsor muscle, e\peii- 

»\chcson,G II. anil Moc, G K J I’lnrmacol anil lAix-r Tlipr ip , 84: ISO, 1015 
* tclicson, G II arulPirciri S \ J PJiirmacnt ami l.cjKr Tiwrap 87:275,1015 
>• \chrson, G II ami Moc, G K J I’hiraiicul ami IJcptr 'llnrip , 87 : JOi), loio 
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merits will now be described in which the dog was the experimental subject. 
Figure 8, A is the cystometrograph obtained on a 13 kilogram dog under nem¬ 
butal anesthesia. It can be obseiwed that the bladder accommodates normally 
to increasing volumes of fluid at a water pressure of approximately 12 centi¬ 
meters. Bladder capacity is 75 cc, at which volume the voiding contraction 
occurred. A laminectomy was then performed and procaine injected through 
the dural sheath into the area surrounding the spinal cord. In figure 3, B can 
be seen the reaction of the bladder to increasing volumes of fluid under spinal 
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anesthesia. It will be noted that the cuiwe is exactly the same as that in figure 
3, A with the exception that the voiding contraction is absent and instead there 
is a straight line relationship between volume of fluid and intravesical pressure 
(/1,JS). This occurs when the bladder is stretched beyond capacity and merely 
illustrates the reaction of the elastic connective tissue of the bladder wall to in¬ 
creasing volumes of fluid. Spinal anesthesia has eliminated the segmental 
reflex at sacral level 2, 3 and 4 and thus no motor impulses can be transmitted 
to the detrusor muscle to cause it to contract when bladder capacity is reached. 

The dog’s spinal cord was then transected at the level of spinal segment L2 
and the portion below the transection was thoroughly crushed. Following this 
procedure all of the skeletal muscles below the level of cord injuiy became flaccid. 
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A cystometrograph. was then obtained; this is illustrated in figure 3, C. Figure 
3, D demonstrates the bladder reaction 2 hours after spinal transection. It will 
be observed that the cystometrographs are exactly the same as those obtained 
while the animal was under the influence of spinal anesthesia. The tone of the 
detrusor as well as its ability to maintain an approximately constant intravesical 
pressure with varying volumes of fluid was not altered. 

Figure 4 demonstrates the cystometrographs of the bladder of a 46 year old 
patient who fell 40 feet from the top of an embankment and sustained a subluxa¬ 
tion of the cervical spine at the junction of C6 and C7 with an apparent compres¬ 
sion fracture of the body of C7. Phj'sical e.xamination disclosed a complete 
flaccid paralysis from the level of the shoulders caudad. Respiration was en¬ 
tirely diaphragmatic in type. Shortly after the diagnosis was made, the patient 
was placed in ice-tong traction and on continuous inlying uretyral catheter 
drainage. Cj^stometric examination (fig. 4, A) was performed 4 clays after the 
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initial injuiy. It will be noted that bladder tone and accommodation are normal 
in appearance. The voiding contraction is absent. Seven weeks after injuiy 
the bladder, coincident with the appeai’ance of skeletal reflexes, began to demon¬ 
strate a response to segmental reflex activity as indicated by the small uninhibited 
contractions in figure 4, B. These conti-actions, as well as skeletal reflex activity 
disappeared at the end of the thirteenth Aveek after injuiy (fig. 4, C). It is be¬ 
lieved that the disappearance of activity in the seA>'ered spinal cord Avas due to 
the generalized sepsis and pyrexia produced in the patient by large infected 
bedsores. This opinion is in accord Avith the obseiwations of Head and Riddoch”, 
Avho stated that “attacks of septicemia, AAfiiateA^er the origin, greatly dela^^ the 
establishment of automatic micturition and that all febrile conditions tend to 
diminish the responswe poAver of the spinal cord.” 

The cystometrograph in figure 5, A Avas obtained 7 hours after the onset of 
spinal shock in a 60 year old carpenter aa’Iio fell from the roof of a building and 
recewed a compression fracture of the first lumbar vertebra. Again it can be 
II Cobb, S. and Wolff, H. G.; Archives of Neurol, and Psychiat., 28: 661, 1932. 
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seen from the cystometiic e\mnination that bladdei tone and aceommoilation 
aie nithm noimal limits In figure o, B it can he ohscncd tint ielk\ ittiMt\ 
had not letuined 3 ueeks aftei injiirj Four other inlientb m -pinil shoek 
folloMing acute injury to the eoid weie rccciitlj ob'cncd Cj'toinetiogr iphs 
ueie performed shortly after then admi-sion to the ho~pit il No alterations in 
bladder tonus or accommodation were noted in anj of the patients 

MSCLsblOS 

It IS nell to mteipiet the teim ‘tonus” befoie further disctission is atfemiitod 
Cobb and Wolff” in a levieii ai title on the toiius of skeletal miiselo, made a plea 
that the term “tone” be dncauled iiisofai as the dcstiiption of the st ite of ten¬ 
sion in striated mu-clo is tonceintd It uas suggested tint moie -iietilic tciiiis 
as “standingIeflcN,” “postural icflee” iiid “iightmg iie/lee” he suhstitutcd foi the 
teiin “tone ” The deiclopmeiit of tension in stri ittd nm-tle is independtnt of 
\oltmtaiy innenation but dcpcndail upon sltmtih of iomc type comtmj to the 
muscle Jiom the cciitial iicnous syskm it ts a tejlci phciioiiuuoii If the neiae 
going to one of the skeletal muscles is cut, the niii-cle clong ilts and bctonits 
flaccid This fiaccidity and loss of tcn-ion m strialtd mii-tlo is ob-entd in the 
first stage of atute spin d coid injiirj iihicli is charatlciizcd In the lo-s of spin il 
it‘fio\es tndiaguolj tcinicd spin il ‘shock” 

It has been tommonlj ob-entd that smooth mti-cle mil maint iin ninth of ils 
tension oi icsistante to otttn-ion tindei conditions of iom|)ltlc tkntnation 
Some smooth muscle mil c\tn exhibit ihjihmic tonlr atioiis iiiidii the iiboio 
conditions These chiirattciistits aie utilized in dilleicnti iting btinecn skeletal 
and plain muscle” It i- thus ipiitt diffitiill to xisiiabze the stale of lint tidily oi 
atonititv octtiiiingin bladdeisof p iticnlssuffering fiom acute spin il toid iiijiirx, 
since one of the jiropcitics ol -mooth miisclc is to m iint mi its tomis desjnte lo-s 
of the spinal lellexts oi its extriiisit iitnt's Some woiktis” hihexe Ih it the 
liigher tentcis jiliix a lole m dctii mining the loniis of the detnisor mii'tle. T he 
pieseiit aiithois’ haxt dtmonsliattd that thcmit il blotkade of the iiiitoiiomit 
ganglii did not dttita-c bladdei tone or the ability of the bladder to ai tom- 
mod itc to incicasing \ oliinies of fluid it the -.ime iiiti ixtsical pie-siuc although 
the xoiding contiattions xxeio iboh-htd ruithcr ob-tnatioiis in the present 
imestigUion hue demoiistiattd that --piiial anesthesia and spinal “shock” 
piodiiced no e-sciitial ehiingc m toiiieitj or ateommod.dion of the detnisor 
imi-elc although theie Mas a complete ab-ente of any xoidiiig contraetioii 
/Vein the uboi e obscu alwiis it uoulj apptarlhat normally there an no tome iffcrcnl 
discharijis luiiuj nueliatcd by the parasympathetic nines uhicli are the only motor 
siijiply to the ddnisor muscle It is belicxcd that the loner motor neurons (at 
the loxcl of -atial spinal stginents 2, 3, and 1) send then distli irges domi the 
peKic nerxe onlj foi the purpo-e of initiating and maintaining the emptjing 
contrietion of the bladder Xoriiiillx’ the loner motor ncitions are inhibited 

I’Lxstu, C L Phjsiol licx ,6 JoS 1020 

oiangwortlu O It , Kolli L C iiidituis, L G Pinsinlogj of Micturition Bjiti- 
iiiorc nilli 11113 i Uilkim Co I'MO 
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from discharging impulses by the cortico-spinal tracts which are under voUmtaiy 
control. When the bladder is filled to that capacity which creates the desire to 
micturate, the individual releases the inhibition and permits the lower segmental 
reflex to be activated thus resulting in a voiding contraction of the bladder. If 
there is a lesion of the pyramidal system, then there will be uncontrolled or un¬ 
inhibited contractions of the detrusor. The contractions vary in magnitude 
depending upon the number of afferent stimuli activating the lower motor 
neurons. 

It is believed that the term “tone” should be confined to that condition of 
tension in the detrusor which e.xists independently of central nervous system 
connections. Further increases in tension produced by impulses coming from the 
central nervous system should be designated as the “voiding reflex.” The term 
“atonic bladder” should not be used to describe a bladder which cannot be 
emptied voluntarily'' but should be utilized to designate bladder muscle demon¬ 
strating a marked decrease in tension. Atonicity obtains in bladders that are 
permitted to distend abnormally over a varying period of time. Thus, disten¬ 
sion may occur with a) loss of sensation as in patients with tabes dorsalis, b) 
obstruction as in patients with vesical neck contracture or prostatic hypertrophy, 
or c) loss of the entire segmental reflex arc involved in the act of micturition as 
in spinal “shock.” iMuellner*” has demonstrated that bladder tone is decreased 
during pregnancy and is on a chemical rather than on a mechanical basis. 

The few observations recorded in this paper tend to suggest that bladder 
tonus is normal during the period of spinal “shock” provided that retention of 
urine with distension is not allowed to take place. 

CONCLUSIONS 

It is suggested that the urinaiy bladder muscle maintains its normal tone as 
well as the ability'- to accommodate to increasing volumes of fluid at approxi¬ 
mately the same intravesical pressure, in the condition of spinal “shock.” 

It is probable that the atonic bladder obseiwed in many cases of spinal “shock” 
is due to retention of urine with over-distension over a vaiying period of time, 
rather than being due primarily to the loss of the segmental reflex arc concerned 
with micturition. 

Note: After this paper was submitted for publication further experiments, in¬ 
volving tonicity measurements of human and dog bladders immediately after 
surgical extirpation, demonstrated detrusor tone to be essentially normal. 



THE RENAL il VNITEbT VTIONS 01' PLUl VRIEIUTH NODOS V' 

II Iv WOMlCIv »NU tt U NLVlltLUo 

from (lie Dejiorimcnts oj t roioji; ami I'otliolojj/, Clianli; llosjolal, bhmeiinrt, Louisimii 
Periaiteiitis nodoha is a neciotiziii^ %asialar ili^ei^e ilTecting nuJium sized 
and small aiteues and atteriolcs Rs cliiiitd m inifcst itioiis ate \aiied, ind 
quite often of a bizaiie nalme lliis disease usudli mxoKcs the irUiics of 
seeeial oigans, but it may be liniiled to one Ilia Lidiiej s are most faiiueiitlv 
affected, in 80 per cent of eases, aceoulinK to Boj d, Heibut, RoImeU, uid otbe'is 
Usually lenal invoivemeiit is a-soented witli iiijurv to otliei orguis, but Uio 
disease may be limited to tbc Lidncys, and laie-lj' to one bidiiry 
The etiology of peiiaiteutis nodosa is as \cl unproven, although cvpcrimental 
as well as clinical obseivatioiis suggest thit it is probiblj a iniiiifestation of 
hypeiergj' Selye and Pentz mentioned the close* lelatiun-liip betwecnthis 
disease, lenil hypoitensioii, and iheum itie allcigii manifest itioii' Ihe* 
htoiatiue containsmanj easesoecuiruiginindni hnlswilliiheumiitirft\ci,iind 
otheis with bronchial asthma 

Lichtenstein and Fo\ lepoit i case thai w i ijipiuntiv due to still ithiizolc, 
and mentioned that siinilu v i-eiiliu l> ion-, liu lir<n icpnrted following the 
admimstiation of iodine, pl« nob 111)11 il md i i urud 

Rich repoits 8 cases that devidopi I i iil i i | idle m iiidivi In iK undi r tre il- 
ment, and concluded tint the v \ <ula I -n n- i piobal b ■ mmufest ttion of 
the anaphylactic type of h\ pel suiMiue no- Im nfliisi im ' 1 1 with pin iiiiionn 
and 1 with meningitis) lereivcd intwnim phis i snh i unieli One e i c of 
meningitis received autiseium iloin I wo single d < i n ccim d-■iilfatln izole 
as a piopliylactic me isuie E\pi iimenl ilK In w is ab'i '■ pioJnre p< iintenlis 
nodosa m rabbits bj the u-e of li >’se 'tiiim t sing snii m imidi s hnwcvei, he 
was able to produce a tj pe of glomeuil n nephiil is Imt n a jii ii irtcritis iiodo i 
Khnge, by lepcated injertioiis of lioi-e hiiiiu in ralibii' piodneed leondition 
similai to rheumatic aithutis ind noted an aeeuinp inv mg irlond h ion tint 
closelj resembled penmteritis nodo'-a Marine and liaunnii, bj rontimimis 
feeding of thiouracil (J and 1 fici rent) to 103 rats found tiiat 3 of this inini- 
ber developed periarteritis nodosa 

Sel^e and Pentz injected desoweortieostcronc icetate* (IIOA) in milliti r illv 
ncphrectomizcd rats fed a diet iiigh in sodium ehloridc ind were ihit loprodinc 
nephiosclerobis with hypertension, as well Os lesions suiiilii to tliow sei n in 
ticriaiteritis nodosa, thionvlio angutis obUtcruis, aiul rheumatic fcvci 

Smith, Zeek and MeGiiiie found periarteritis luniosa m 2li of fi2 r its, iiid 1 of 
8 dogs, which h id been made Iniiertcnsive by wr qiping tin ir kidney s with ilk 
Hie animals developing the discx-m showed higher me lu hloixl pre sim levi is, 
and, ,ilbO, had more suppuration around the* kiihirvs in later esjietiiin nls 
typical lesions occurred in the ni ijonlv of e iscs of unilater dlv iiejihiei toinizid 

■Und at iiiimal nicetiiiB, himtliiasUrii Station, tiirricsn lul „ic-il t auli i 
Palm Beach, Fla , March 2*), IUI7 
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rats, in which silk around the remaining kidney was infected with staphylococci 
or salmonella, or silk that had been rubbed on the floor. No such lesions were 
found in those in which silk similarly infected was wrapped around the spleen, 
or in those in which one kidney was left undisturbed, or in those in ivhich silk 
or infectious agents, or both, were introduced into the peritoneal cavity distal 
to the kidneys. 

The lesions in periarteritis may be roughly divided into acute, sub-acute and 
chronic phases. Frequently all three are demonstrable in the same organ. 
First occurs necrosis of the vessel wall, usually beginning in the media and sub- 
intimal laj'^er. This may be followed by rupture and hemorrhage, thrombosis 
with infarction, or aneuiysmal dilatation. The end stage is fibrosis and nodular 
thickening of the arterial wall and surrounding tissue. 

The patient may present one or sevei’al symptoms. However, in classical 
cases the tetrad of symptoms of 1) polymyositis or polyneuritis, 2) episodes of 
abdominal pain, 3) weakness and anemia, and 4) nephritis, are suggestive. Few 
cases are diagnosed antemortem. In a small percentage superficial nodes appear 
underneath the skin and are accessible for biopsy. In suspected cases muscle 
biopsy may establish a diagnosis, xicute involvement of various organs, such 
as the appendi.x, gallbladder, or kidney, has led to surgical intervention. In a 
series of 1G8 cases collected b}'- Boyd, 21 were subjected to laporotomy during 
the early stage of their illness. 

The relati^'e frequenc}'" of urinaiy symptoms has been noted b}^ manj’’ observers. 
Four of 5 cases reported b}'' Branowitch had hematuria. Logue and Ivlullins, in a 
review of 177 cases, listed hematuria as one of the symptoms in 48 per cent. 
According to Spaulding, hematuria may be-unilateral, suggesting renal tumor. 
Several cases of hemorrhage into the perirenal space causing severe pain sug¬ 
gestive of renal colic have been reported. Hardeman reports a case of massive 
bilateral perirenal hemorrhage. Renal infarcts due to thrombosis is not un¬ 
common, Hematuria is often associated with pain in the region of one kidney 
according to Rolnick. Boj'd suggests that some cases of so-called “essential 
hematuria” may be due to this disease. 

During some stage of the disease the urine will almost invariably show albumin 
and casts, and veiy often red and white blood cells. These abnormalities of the 
urine may be present early when other clinical evidence of nephritis is absent. 
Failure of I'enal function with death Rom uremia is common. 

Hypertension is a common finding, being present in over 58 per cent of re¬ 
ported cases. Its sudden development during an obscure illness is suggestive. 
The clinical picture of nephrosclerosis is frequently presented in periarteritis 
nodosa, and some believe there is an intimate relationship between the two dis¬ 
eases. 

Apparentty the diseases causing hypertension of renal origin may be grouped 
into two classes; Those affecting the renal arteiy, or its orifice, thereby causing 
narrowing of the lumen and renal ischemia; and those in which the disease affects 
primarily the renal parenchyma. The reported causes of the former include 
arteriosclerosis, congenital displaced plug of smooth muscle, dissecting aneurj^sm 
and thrombosis of the renal arteiy, and periarteritis nodosa. 
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The following cases were chosen for pieseiitation licraiise m oich case tiic 
histoiy was suggestne of urinar\ tiact di'-easo Ponartontis i innot be diag¬ 
nosed from the uimary finding-^ alone, hut with its litqmnt renal imohnnent, 
it should be boiiie in mind as it ma\ eas^l^ '•miulate common uiological diseases 

evsr itcpoiiTs 

Case 1 No. 435820 A. 38 Mai old white oil field woikei w.i, admitted to 
the hospital December 31, 1942, eomphiining ol jiaiii in the right side, wlinh 
radiated to the coiiespondiiig testicle .iiid down the iiiside of his light thigh 
This was accompanied In nausea but no eomiting Fi\e weeks pic\loiisly he 
had expoiientcd a similai pain in his left Hank, which aho radiated to the left 
testicle Ills local plnsieiaii biispeelcd leiial eolic due to stone and oideii'd 
hospit.ilization He was .idnntteel to aiiotlioi ho'pital wlieic the following 
findings were lecoided Blood jiussiiie 128/80, tem))eiatuie 100 1, iiiilse 70, 
respiration 20 The blood showed a led cell (omit of 1,1)20,000, 90 pei eeiit 
hemoglobin, and the white cell count ot 17,000, with 85 neiitropliiles I ri- 
nalysis leiealcd specific gr.iMtv of I 030, one phis albiimiii, a few In.iline and 
giamilai casts, 10 to 15 er\thror\tes per high powci field H.idiogi iplm e\- 
amiiiation, inehiding o\cretoi\ iirogiam, killed to deinonstiate tli(> pie-enie of 
Stone'S, and showed ten good unal fiiiution Dining his st ij there the tem- 
peiatiiic langed fiom 09 to 101 degices 
He was distliaigod on the fouitli d.iv and returned to his home. Hi tween 
this cpisotlc and the pie-eiit on-et with pun in his light side, ho has ctjicueneed 
baekatho, joint pains, and he.iel.iches He .ilso notieed that his urine w.is rid 
on numeioiis occasions, and llmiks he li.is ji isscd some glut el m his urine His 
appetite li-iel been pooi, .uid thcic had been some n.uise.i ,uid t onutuig He h id 
also lull some shoitness of bie.itli with slight chest puns, 1ml no eoiigli or 
hcmoptjsis Duiing this time he also b.id noticed that his eteswe'ie swollen 
'Ihe patient laid laid niinierous pbyaie.d etamin.itioiis dining the p.ast few 
jcais 111 mot mg fiom job to job and laid .ilw.ajs been told that his heart and 
blood jiiessuie were noiiiaal He w.is a patient iii this hosjntal m I'li'l at wliiih 
time heimoiikisty w.is peifoimed for a left inginnd heinai -Vt that time his 
blood piessiiie was lecorded .is 120/78 'Ihe p itient and his lelatit i s stl'ju eted 
le.id poisoning .is a cause of his piescnt ilhiiss, as his oieiijiatioii h id e.iiisid hiiii 
to be etpo't’d to lead fumes 

Phjsio.il t\imiiaitioii showed .v moleiately ill, middle .iged mill with jiiilTt 
ejes, and Iiilafer.il 'hotiv iiigiiiiial tjiniph nodes Teiiiiieraliire w is 90 2, piil-< 
90, it'spii.ition 20 'Ihe blood pie"Urc w.is now ISO.'IIO Dentil litgiii.e 
w.is pool, and the .lit colar in ugiii of the teeth and giiiiis -howi d a eh linite bine 
line 'i'he lungs wcie negidte 'ihe heait w.is iiijiiieiitlv not eiilirgisi it 
this time, but .uisciiltation rete.iUd a loud iiojiping lA.iiiiiiaitioii of the 
abdomen, relletes and extiemitics were negatite 

'ihe blood showed .i neg lUte K.ihn, leueuct te eoimt of 10 stKt with 70 aeittrei 
jilulcs 'Pile led cell eoiim w.as 1,710,000 with II gm lamoalobin llliol 
snifirs were searelud for 'li|)pling of the red cells, mil emit one nil lonlil 1 1 
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found showing this change. The nonprotein nitrogen was 47.2 mg. per cent. 
The urine showed a specific gravity of 1.010, and 2 plus albumin, but was other¬ 
wise negative. The phenolsulphonphthalein test showed 25 per cent, 5 per 
cent, 5 per cent, and 2^ per cent e.xcretion for fractions 1, 2, 3, and 4 respectively, 
total 37.5 per cent. Acid fast stains of the urine were negative. 

An x-ray film showed the left kidney to be essentially normal in size and 
position, but the right appeared to be smaller than normal. The left measured 
about 5 inches in length against about 3^ inches in length for the right. No 
stones were evident. Cystoscopy revealed a normal bladder mucosa. Both 
ureters were easily catheterized, and no residual noted in either pelvis. An 
intravenous injection of indigo carmine appeared in 4^ minutes from the right 
side, with good concentration, and 5 ^minutes from the left side, with fair con¬ 
centration. Retrograde pyelogram (fig. 1) showed clubbing of the calyces 



Fig. 1 

with calyectasis of a fair degree in the superior cal 3 ^\ of each kidney. There 
was narrowing of some infundibula suggestive of cicatricial changes. Radio- 
graphic examination of the chest showed increased lung markings in both hilar 
and perihilar zones with the left hilar zone enlarged. The cardiac silhouette 
was h 3 ’'pertensive in contour with a veiy prominent aortic knob. Ophthalmo¬ 
scopic examination showed papilledema and other changes suggestive of the 
usual findings in malignant hypertension. 

During the period of hospitalization his course was progressively down hill. 
His blood pressure steadily rose, being 204/178 on the twenty-third day. Head¬ 
ache was constant, and he complained of pains in various joints and muscles. 
On the twenty-fourth day he Avas allowed to go home as unimproA’’ed, but was 
readmitted 3 days later in convulsion. At this time his blood pressure was 
232/114. His heart was enlarged 2 cm. to the left of the Mcl, but there Avere 
no murmurs. The urine shoAA^ed a specific gravity of 1.005, but othei’AAOse 
negative. The nonprotein nitrogen on this admission Avas 26.8 mg. per cent. 
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Spinal puncture revealed xanthochromic fluid under o75 mni. of pressure (IliO). 
The fluid contained 925 leucocytes, with 91 per cent polys, 8, 750 red cells, and 
310 mg. per cent total protein. During the last few days there were numerous 
convulsive seizures, each one lasting about 3 minutes. Ilis temperature through¬ 
out his hospital stay had been essentially normal, but ranged from 100.2 to 101.8 
the la.st few days. He expired on the thirty-fifth day in coma. 

Autopsy revealed undernourishment and hemorrhage measuring 2 em. in 
width in the musculature along the right costal margin. The right and left 
lungs weighed 500 and 400 gm. respectively, and showed depemlent congestion 
and a small area of consolidation in the right lower lobe. The heart weighed 
400 gm. and the base of the left ventricle measured 2 cm. in thickness. The 
myocardium was firm and free from gross scars or nodules. The valvular and 
mural endocardium appeared normal. The right coronaiy- ostium w;i.s loaded 
IJ cm. above the level of the aortic valve. Both coronaiy ostia were fully 
patent and the major branches of the coronarj’ arterial sj’stem were negative 
except for an occasional small atheroma Minimal artcriosclcro.sis wans present 
in the aorta. The peritoneum was dry. grayi.‘-h pink and free from adhesions. 
The mesenteric veins were engorged with concentrated blood. Xo gros-s lesion.s 
were detectable in the mesenteric, ga.'-tric. -picnic and hepatic arteiies. The 
congested liver weighed 1700 gm The .-pleen weighed 120 gm. and showed 
dark rod, firm cut surfaces The left kidney weighed 130 gm. and i-howeil an 
old infarct near the lower pole that had produced a dcci> lis.-ure-like letraetion. 
Elsewhere the surface was moderately nodular Surfaces made by section re¬ 
vealed e.ssentially normal architeetiiial fcatuies except m the region of the 
infarction. Aneuiysmal dilations were present in boih main branches of the 
renal artery, the lowcrmo.st measuring 1} em. in lengtli and containing a dark 
red clot. The right kidney weighed 120 gm. The artery to the ui)|>er half wim 
ililated and thrombosed, which was related to a recent infaicl near the iipiier 
pole. A saccular aiieiiiysm liad lornwd in tlie proximal portion of the branch 
to the lower half of the organ and occupied a po.-ition ihat allowed partial com¬ 
pression of the main arteiy (fig. 2). The brain weighed l.'ilO gm. and showed 
flattening of the convoliition.s and congestion of the meninges. There was no 
thickening or milkiness of the inciiiiige.s, and no gross Ic.-ioms of the arterial 
system could be detected. Hemorrhage involved the right parietal and oc¬ 
cipital lobes that had perforated the posterior horn of the corresponding lateral 
ventricle. The esophagus, stomach, intestines, gallbladder, extra-hepatic bile 
ducts, pancreas, adrenals, urinary bladder, pro.-tatc and lymph ikkIcs showcil 
no noteworthy change. 

Microscopically, lesions characteristic of |)eriarterilis noilo.-.i wem found in 
the brain, muscles of chest wall (only muscle examined), liver, icnal artcric.s 
and kidneys. In the brain the vascular change was both recent and reasonably 
remote in development. In the former fibrinoid necro.-i.-i of the media a.-.-wi- 
ated with a cellular inflammatory reaction and .sonictiiiics thrombo.-is ua.s ob¬ 
served. In older le.sions the wall of the arlen- wa.s thickened by chronic pris- 
diielivc reaction, producing almo.-t complete occlusion of the liiincn. The 
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adv;<!!}ititial zone was sparsely infiltrated by plasma cells and lymphocytes. In 
the. mtlsole the lesions varied somewhat as to age but those observed were in the 
healingi stage. There was marked fibrous thickening of the walls of the arteries 
with .involvement of all layers. The reaction was fibroblastic in character in 
Som6, .while in older lesions the thickened walls resembled more dense scar 
tissue. The vascular lumens were narrowed even to occlusion, the latter oc¬ 
casionally due to an organized thrombus. A few lymphocytes and plasma cells 
wetel .noted in thfe perivascular zone in a few instances. It rvas assumed that 
theimuscular hemorrhage developed through rupture of a vessel or vessels more 
recently involved, but this mechanism was not demonstrated in the sections 
available. The change in the liver consisted of marked fibrous thickening of 
an occasional artery in the subcapsular zone, which reduced the lumens to mere 



i 


Fig. 2 

slits that were sometimes eccentrically located. In the kidneys the vascular 
change was of two types. Moderate hyperplastic change and less frequently 
necrosis was more or less diffusely present in the arterioles. This was not con¬ 
spicuous and might be overlooked on cursoiy e.xaraination. The interlobular 
arteries were spared this change. The other type oi lesion was characteristic 
of periarteritis nodosa and occurred in small arteries including those of the or¬ 
der of the interlobular arteries (fig. 3). All zones of the affected arteries were 
thickened by fibrous tissue which varied from a dense hjmline to a more cellular 
character. In some instances the thickness of the wall of the arteiy was not 
Uniform, but segments were thicker and more fibroblastic than elsewhere and 
produced bulgings into the narrowed lumens. 

Case 2. No. 73043A. A white female, aged 53, married and the mother of 
several children, v'as admitted with the complaint of pain and a lump in her 
left flank. 

Two months ago the patient began to notice a dull aching pain in her left side, 
which had steadily progressed. Two weeks before admission she became aware 
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of a mabs in liei* left side, which caused a diagging tensation, moic iioticublo at 
night. She seemed to feel better wliilc up and around, hut for tlie past 2 weeks 
she had felt herself growing weaker. Theie had been no hematuria or painful 
urination. About 0 niontlis ago she began having gcneiaiized achos and pains, 
and did not feel well. Six months ago she had all of her teeth extracted on the 
advice of her physician. 

Physical c.xamination was negative, except for a large, smooth, tender mass 
lying in the left upper quadiunt and extending to the ciest of tlic ilium. Her 
blood piessuic was 132/81. Urinalysis showed specific gravitj' of 1.018, one 
plus albumin, 20 to 30 icd blood cells, and 10 to 15 white blood cells per high 



powei field. Examination of the blood showed a total of 3,nO,tKM) led blorxl 
cells w’lth 10 gm. of hemoglobin. The leucocyte count wa-^ 7.950 witli 78 neutro- 
jiliiles, 17 small lynipliocytcs, S large lymphocyte*', 1 eo'-inoplule. Hlc<‘<ling 
time was 1 minute and 15 seconds, and coagulation time was 2 minut« and 30 
seconds. .V plain film showed the right kidney to he in normal po-Jiiion, and 
appaiently iioimal -ize, whilc‘ the left kidiiei* shadow apjK'arcd to be cpiii^* large 
No Stones wcie evident Kxerctory urogram (lig. 1, A) showed what apin aod 
to be a normal pelvis and calyccr, on the right siiU*, but no d\e apiM aud m tli- 
left kidney at the end of 15 mmutc". Cy^to-eopy showed mild cy^tui-, the 
bladder being olherwi*'C normal. The left ureter w.h ealhcleri/a«l ea-ily and 
15 cc of urine a'^pirated from the left ix^lvi". Hclrograde pyelogr.un ((sg. 1^ Li) 
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shoAA^ecl ureterectasis, pyelectasis, and calyectasis of the upper and middle 
calyces A\dth apparent absence of the lower calyces. A diagnosis of tumor of 
the left kidney A\^as entertained and hospitalization advised. The patient Avas 
admitted March 30, 1943. 

On the ne.xt day the patient Avas prepared for left nephrectomy, after transfu¬ 
sion of 500 cc of AA'hole blood. Through the usual lumbar incision the left renal 
fossa Avas opened. On opening the fatty capsule a quantity of old blood clots 
poured into the Avound and this was followed immediately by profound hemor¬ 
rhage of fresh blood. Efforts to control the hemorrhage Avith pressure and 


A 



Fig. 4 


tamponade Avere unsuccessful. The kidney Avith its fatty capsule Avas rapidly 
delivered and clamps applied to the pedicle. The kidney itself presented a pe¬ 
culiar cyanotic appearance and had a peculiar consistency. In order to stop 
the hemorrhage, Avhich aa'us quite profuse, it Avas necessary to apply clamps 
loAver and loAver on the renal pedicle, and Avith the application of the last clamp 
bleeding ceased and the kidney Avas removed. In attempting to ligate the 
pedicle, it Avas then found that the bottom clamp included in its jaAvs the edge 
of the abdominal aorta at the point Avhere the renal artery emerged. Efforts to 
suture the edge of the aorta AA'ere unsuccessful, so this clamp Avas left in place, 
the AA'ound closed lightly around it, and the patient returned to her bed in a mild 
degree of shock. 
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'Ihe immulute pobtopentnc coiivalc-ctncc h is utinnitful but tin. ilimp 
«as allotted to lein iin m pi ice until the ninth postojitrim e <113, it u liitli nine 
she ttas leturned to sm^erv, ind ttith i siir^it il consult mt the wound w is a- 
opened and fuithei elloita mide to sutiiie the lort 1 lhi.~o wire unsmus ful, 
as tich time the clamp w is loosuicd licsh htmoiihi^c would oiiiii llic 
wound w lb aguii closed iiouiid the il imp and the pitn nt ictuined to In r Ind 
On the olctentli posfopeiatned i\ sin w is ig im letuincd to'ur^cn ind i ti ms 
peiitoncal attempt nitdo to sutiiie tin loiti but this H is il o iinsin<.("fnl 
Oil the twelfth pobtopii itiee d u tin tl imp t imc iwa\ mil the p ilnnt 1 ipnll3 
e\pued of hcmouhige Permission foi aiitop'i w is refused 

Examination of the orgin lexealcd it to he sunomnlid lis i thiek pnl ol I it 
that had been dissected horn its iit n hmiiK to the e ipstih In ispri idmghcmoi- 
ihige Ihib littei was nidnatid In iln pic once ol clotted blood on the -ni- 
face of the kidiiev is well us on tin apposingsiiil ice of llie imesting I itit Inci 
Ihc kidnc3 dexoid of its title iinisimeiit weiglnd lliO gm , md on sictmii 
showed biownish led must suit ui' xliibiting f uric distinct iielntcetm d fe 1 
tuicb IhepehibWib i bttk blilul lont imtd blood mil showed i smuotli, 
led lining Ihe penpehn ti sin w is Inmoiihigie md showed smdl xellowisb 
nodules that appealed tc I iil d t > 'in ill iiteiics in this lot Uioii Howicei, 
aiuptuied vessel 01 otlnI'< III ' I ib In morih igt w isiiot iliinoiislr iled Iho 
poitions of the hi inches of tin m on icii il arter3 piiscnl weic free from giu's 
lesions 

MicioscopicaU3, ([uitc m liked illingi cciiteieil ibont the'in ill md incdnim- 
sizetl ditenes, espeiiilU m tin inripcivie zone In i mimlnr of seetions m- 
ciudmg the subpelvii iis'in iiienis win encoiintcreil showing iltei Uioii con¬ 
sidered chaiactciistK of fieri irli nils nodo-i thioini prinliielnt ihin„f 
inv oh eil all zones of tin w ills of Iho alTc eted 11 tern s hut not nniformb so I he 
adventitia was legularh roii'pnuous ehii to librobl I'lie 11 iition or to tin pn s 
ence of fibrosis of a deiisei ibariclir md w is mliltr ited b) l3mphoevtes, pi ism c 
eells and sometimes i few pol3nii)ipIionuclc ir IeinoL3tes md losiiiopliilcs In 
theliigcr irtenes of tills loi itioii the media nsii 1II3 did not 'bow niiiforiii inv oh e- 
nieiit, but It was more frequent to liiid hbroblistie jiioliferitmn mvohing the 
medi i for about oin third or one b ilf tin dist mee- iionnd tlie> lumen Ic ivmg 
the icmunder little dteud Ibis resulted in maikid food tlnikinmg md an 
as3metricd ippcirinee of the vessel (fig )) Not infreqnenth- the intern il 
elastie limini apfxaied essentiillv iiiidisliirixel lor i part of Us distribution, 
while the lemamilir m 'iieh 1 vis-il w is frigiinnleil or not ileliil ibli Iln 
condition of the el istn 1 mim11 oiild be eorrel Ued with the librobl estn ri ntniii 
111 the media and intim 1 wlinbiepri eiited iipiir of tin e irlier proii-s of filiri- 
notd iieeiosis 1 be pre eiiee or ib-ciiu of the internnl cl islie Inmiii 1 dejn inh d 
upon whether onb the outer portion or the entire mi did zoin w es involved 
Where fibroblistic eli mge mvolved (he iiUiini as well is tin iiiiaJn tin ili'tii 
lanimi was either fiagnnntid or misiiig Ihe fienren il hiinatom e 'howid or¬ 
ganization which iiiilie Ued hemorrh i„e of -ome diir ition 

CaicS ^'o 103192 V eolored m ile, ioed21,wis idmitted \pril 15, 1915 
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Avith a complaint of Aveakness, stomach trouble, and bloody urine. The pa¬ 
tient’s present illness began 1 month ago as a severe headache, Avhich disappeared 
after 2 days. A fcAV days later lie began having pain and soreness in his right 
inguinal region, Avhich seemed to spread over his lower abdomen. The pain was 
described as being ot a griping character. This has been accompanied by nausea 
and Ammiting, Avhich seemed to occur about an hour after meals. Several days 
before admission he began passing bloody urine. Since the onset of his illness 
he had become very Aveak. 

Pie had measles and chickenpox during childhood, pneumonia 5 years ago. 
Eight years ago he had a penile sore Avith an abscess in his left groin. For this 



he received 100 “arm” and 50 “hip” shots. Two years ago he had gonorrhea. 
Pie had coughed up blood on seAmral occasions, and 4 years ago his nose bled for 
a day and a half. His mother died 1 year ago of a tumor. There AA^as no family 
history of tuberculosis or kidney trouble. 

Examination rcAmaled a poorly developed and nourished colored male, Avho 
appeared to be chronicall}’’ ill. Ilis skin Avas dry, and there Avere peculiar broAvn- 
ish blotches over his shoulders, chest, and thighs. Plis e 3 ''es reacted to light and 
accommodation, and the sclera aa^as jaundiced. Blood pressure AA'^as 246/170. 
His heart AAms enlarged, the PiMI being in the sixth I. C. S., anterior axillaiy line. 
Pdie rate and rhythm AA'ere regular and there AA'as a loud sj'^stolic mitral murmui. 
His spleen Avas palpable, and there AA''as tenderness in the loAA'er pait of the ab- 
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domen On lectal e\amination a ma-a could be felt abo\c the prostate (jhiul 
that seemed to imohe the poriproatatic aiea His icf!e\cs iicie ph 3 aio(o^K'al 
XJimalj'sib showed specific gracitj- of I 000, two phis aihumm, a few large 
clumps of pus cells, and was giosslj' bloody Sputum was ncgitne for and fast 
stains on 3 occasions Blood cvammation showed a hemoglobin of 7 gm , 
and a leucocyte count of 4,800 Ihe Kahn and Kline were neg itive 'Ihe noii- 
piotem mtiogen was 142 9 mg pei cent, cieatinine 3 9 nig per cent, and icteric 
index 5 9 His course m the hospital was stoadilj- down hill, with fe\ei r iiiging 
fiom 99 2 to 100 degiees, and he died appaicntlj' in uremia on the elecciith daj 
At autopsy, imdernourishmcut, wasting of the skeletal musculature and a 
white powderj'deposit on the skin of Ihe face, neck and shoiildeis wcic ob'cncd 
Ulic light lung showed basal adhesions, apical seining and emphjscma, and it 
weighed 500 gm The left lung weighed 120 gm Both orgins showed di pend¬ 
ent congestion and edema The heart weighed (lOO gm and both cciitricles 
appealed dilated Challvj llceks, incasiiiiiig 3-5 mm , were seen tluoiigh the 
epicaldium, on cut surfaces of the left \ entricle (cliielly m its outer liortioii), and 
to a loss extent on cut siiifaccs of the light xentriele ihe \al\ulai and mural 
cndocardiimi showed no iiotcw 01 thj cliingc The loioiian osti i were norm il, 
and the coroii iiy aiteries showed an occasional nimuto allieiom i A few "■m ill 
atheromata weie noted m the aortic aich Tiiediioiicn il iiiiROsi wastcingc'hd 
and showed nodular tluckemngs, the summits of which appeared iilcei.itcil '1 he 
lower jejunum showed segmental congestion ami thickening without di tcttiilile 
ulceiation of the mucosa The lining of the ileum was dilTiisclj congested, and 
tills oigan also showed segmental thickening and stifTeiiing of its wall where a 
pscudodiphtlientic niembiaiie and shallow ulcerations pret ailed on the miico'd 
aspect and whole fibiiii aiipeared on the seros i Congestion and sh dlow, elhp- 
lical-shapcd ulcers, tending towards segmental diblnlnilion. were iiiC'Ciit 
throughout the colon. The mesenteric Ij iiipli nodes weie not ciil irged, and the 
mesenteric arteiics showed no gross lesions The spleen weighed 120 gm The 
h\ei weighed 2000 gm and piescntcd a smooth non adlicrciit i.ipsiilir siirf.ne 
The kidneys weie approximalelj equal m sue and had .i combined weight of 210 
gm Their capsules stripped with some dilliculty oxiio-mg giaiiiikir icxl sur¬ 
faces flecked with miiij flea-hittcn licmorrliigcs Surfaces iniidc hj -cclioii 
were mottled gr.iy, jellow and red .iiid showed mdi'-tmct curtic il stn itions ,uid 
coitico mediillai-j demarkation The-mall arteries were iiromincnt Thejxri- 
jichie fat was iiiciea-cd hiiaterallj', uid the light jicbis w is slightiv iuii„i -Ud 
The meters aiijicaicd norm il The lining of the uriii ir\ hi iddc r -liowid -i vi r.d 
dark red, slightly eleialed are is tb.it mc.i-iiicd up to 0 7 im in duimkr In 
some instances tbe-e aiipouicd tobesujieilKi.ilb uhcralid Tlie-i nun d\< -ich s 
wcie scarred and iinduh cjstie The pro-t ite, i-ojilwgiis, slom uh, piiuu is 
gdlbladderand.idieiidsbliowcdiionotcworthj clniige Ihebi iniw i-ingifue 
exiejit for idcni.i and moder.ite artcrio-elcro-is 

5Iicro-copiiaII\, .iciitc k-ioiis of iKriartcnli- iicxlo-i wire oliinid m the 
duodenum, jejuniun, (lig 0, -1), fli urn, uiiii iry bl idder, pro-l ite mil p iiii n c- 
In the juimicas soincwbit older lesions chu.ictcri?id b\ fibrobl i-iii n u lion 
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Fig. 6 


Avere also encountered (fig. 6, B). In the kidneys the vascular change appeared 
to be uniformly characteristic of hyperplastic arteriolosclerosis, diffusely affect¬ 
ing the interlobular and smaller arteries and arterioles. Frequently the adven- 
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titial zone was foimecl by a broad mantlo of dense fibioiis ii-Mie, bid medial 
change ehaiaeteiibtic of peiiaitciiliv nodo-n w.u> lathing, and the mtimal piohfei- 
ation and icdupheation of the mtcinal cinstie lamina con-.titittetl the outstaiulmg 
vasctilat alteiation (fig 7) Similat arteiiolai change was ohseiwcd m the h\or, 
pancieas and adienals The kidneys additionally showed glomeiular and othei 
changes encoimteied in malignant nephioselcrosis The heart showed hyper- 
tiophy and inteistitial hbiosis but less micioseopie e\idcnce ol dtgeiieiatioii 
than would appeal to be tommcnsuiatc with the pioimiiente of the maeroseopie 
manifestation of focal neciosis 
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Case I Theie was no h\perteiision m tins (use until 5 or (< weeks befoic ad¬ 
mission. All of the mam leiial bianehcs were iiivohed, 3 showing dilatation 
and paitial thrombosis m some iiistaiites, and one showing a '.neiil.ir aneiii\sm 
th.it partly compressed the inaiii iciul mink It sunns tie.ir that the htisr- 
tension is sctoiidaiy to aneiirjsins of the branches of the mind .irteries, .md 
whether oi not the tompre'sioii of the ni.im aitery on the right by the anciiicMii 
contiibiited would bo problematical. In otliei words, Ibeie was siilficieiit Ixcu-oii 
for byiK'rtension witbont iiuokiiig this latter inith.inisin llie early licixT- 
pl.istic eh.inge of the arterioles .ipiiears to be sitondary to hj iieruii-iun due to 
the aneurj sins of the renal .irteries Whether the \ .e-ciiktr i haiige eh.ir.icleri'tie 
of jieriarleritis pre-ent in the p.ireiiiluma euiitnbiitcil to the h.cix rtuision, or 
how much it contributed is problematical This change in the -c< t loiw nv.id.iblc 
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for study appeared to be focal and not veiy abundant. Since the history notes 
that this patient had e.xposure to lead fumes, one has to take lead poisoning into 
account as a cause of the hypertension. Some claim that lead may cause arterio¬ 
sclerosis, hypertension and contracted kidneys. None of these manifestations, 
however, seem any more common in lead workers than in the average individual. 
One wonders if the patient did really have a lead line since the teeth were said to 
show the discoloration also. It is necessaiy to distinguish between lead line of 
the gingivae and staining of teeth that may be seen through the gums, appearing 
to be in them. Furthermore, the presence of a lead line does not mean that such 
a patient is suffering from lead poisoning. A lead line may persist for many 
years after exposure without symptoms of poisoning. The best clinical evidence 
against lead poisoning is the lack of basophilic stippling of the red cells. Only 
one could be found showing this change, which would not necessarily be abnormal 
for a normal person. The anatomic change observed at autops}'^ w'as that of 
periarteritis nodosa and not lead poisoning, although the slight diffuse arteriolo- 
sclerosis would have to be considered secondaiy to the effect of lypertension or 
something else. I would doubt that lead had anjffhing to do with it. I think 
that we have to assume that periarteritis had something to do with the cerebral 
hemorrhage since lesions \vere found there, although such a mechanism (rupture 
of an affected vessel or aneuiysm resulting from vascular damage) was not dem¬ 
onstrated. It would seem likel}'’'that both played a part in the hemorrhage. 

Case 2. It is unfortunate that autopsy was unobtainable in this case. Un¬ 
doubtedly she had been bleeding for sometime, at least 2 weeks. From her 
history she stated that she felt as though she was getting weaker day by day. 
We do not know the exact source of bleeding, but from the operative findings it 
was probably the renal artery itself. Tht extravasated blood was being held in 
check by the fatty capsule and when this was opened the tension was released 
and the hemorrhage promptly increased. It was evident that the source of 
bleeding was in or near the pedicle as it could onlj’- be controlled when clamps 
were applied, and, as stated before, the last or bottom clamp was the one which 
stopped the hemorrhage. /Utogether 4 clamps were applied and it is quite pos¬ 
sible that she did have an aneuiysm of the renal arteiy which was crushed and 
obliterated by the clamps. 

Case 8. There are no cystoscopic or pyelographic studies in this case, as it 
was readily apparent that he had some type of systemic disease, and also his 
condition deteriorated rapidlj''. So far as the kidney lesions are concerned, they 
are quite characteristic of malignant hypertension with uremia. There is no 
arterial change here that can be considered characteristic of periarteritis nodosa. 
He did have acute periarteritis of the pancreas, intestinal tract, prostate and 
urinary bladder. It seems likely that the hematuria came from mucosal ulcers 
and submucosal heniorrhages due to acute periarteritis nodosa of the bladder, 
although it is occasionally observed as a manifestation of malignant nephro¬ 
sclerosis, which this man had. This case appears to be significant in view of the 
observation of Smith, Zeek and McGuire on experimental production of periar¬ 
teritis in animals. Their data supported the hypothesis that periarteritis nodosa 
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was associated with shaiply using hjpeiteiision and tended to lefute tlie theory 
that the disease was due to liypeisensitiiity to antigens I hclieio that we may 
assume that this patient had had at least icUtiiolj hemgn hjpertinsion over a 
consideiable peiiod of time, peihaps seieial \ears The maikcil tnlaigcment of 
the lieait would support this \icw In patients whose hjpciteii'ion has been 
malignant thioughout its coui'C oi foi most of its coiii'O, the lieait di^s not 
leach gieat size Actually thev may die of then disease with the lieait only 
slightl}' aboie noimal weight It is teniiitiiig to suspect that this case laii the 
couise of benign hypertension (just how many' jcais we do not know) until a 
month befoie entiy when he dc\eloped seieic headache This appeals to liaie 
maiked the time when his lij pei tension tiaiisfoinied into the malign ml type. 
The shaiji use in the blood piessiiic at this time could liai e caused the peii.iiter- 
itib nodosa The age of the lesions would fit m ipiite well with the sciiiiciice 
The abdonimal pain, nausea .ind loniitiug came .iftei tins eicnt and would co¬ 
incide as symptoms of pciiaiteiitis of the mtestiual tiact It is not siiipii'iiig 
that ho lapidly cleieloped uienii.i, .is i.ipicl rend failure is the iisii.il eieiit in 
malignant liypeitension of young siihjccls 

SUMMCin \\D tONtUSIONS 

Tliice cases of peiiaitoiitis nodosa that evhibited scmptoiiis of ininaiy tinet 
disease .lie picseiucd .mil discussed m ordci to suggest tli.it this disc iseisiapihle 
of being a pitfall to the uiologist One c.iso of suspected iiepliiolitlii.isis, .mother 
of suspected leiial tunioi, and one .idimttcd piiniarily' hecui'e ol pioftise hema- 
tiiiia ate iiwicwed The cstalilishcd f.ict that peiiaitcritis nodosa commonly 
imohes the uiiiiary system is le cmpluisized 

SOS Joidaii Si, Slucuport, La 


liLvuir.wis, 

Aiihs.P D \rtli hurj; 40: jri-270, I'JIO 

IJvNOWJTCii, M M , I*i>j ML", fe II \i»i Jnt ^Jtll , IG: 111'>U 

UlCKKlUU, J \ U AM>1*»>NTICI V I l> Ij lllCCl, 1: I') IG 

no\u, L J Hull \ V .Mtil Col! . 4: I‘I41 

h J lJuiJ N \ Med Coll . 4; 170-li>l IVIl 
Cv\N\, V J Mtil J Vu'itr ih i, 2: l‘M0 

U H \M>KiMn\Ji r a \in J Puh lojl 

IInuiLT, 1' V I’lijci, \ H \rch Puth , 39. 27l-J7a lUH 
I u llT^ S'^TUN, 1. \M» I o\ L J \n) I P ith , 22: f>0.V<j77, 1910 
Loc.i i, U U wdMiliin'' 1 \nn Iiil Mtd , 24. ll-Ju, lUIu 
Kicir K It Hull Johtw Ilopkiua Ilo^p , 71; 1012 

UicH V U Hull Johna llojikina Ilo p 7i;37V17*), I'UJ 
Rich, \ U vM»GnKo«\,J 1 Hull JoIiim llopkma , 73: PMl 

Rolsrk. if C s,\it Dwiu^oits I I ml JL ( ut ai Ilt\ 46:02'/*t*J9 VJIJ 
feLLiifll \NU Plstz Lie 111 uli m M« I Vasoc 4 49: 2ol-272, I'Hl 
Smith C C'./ilk H M \M»MiGinii I \m J Huh , 20: 7Jl-7k>, I'Jl I 
Solomon '',Iv\sfcH M N Iihi liU M<<i , 21. (*•!> oil, 1411 

Si’VLuiNC., J L Ciu\a Hoij) Utjj 90 2'JI-Jn I'JlO-U 
Wlmh, Cl K ^^D l*Lim\, I H f V M \ 104: Hj(4-1 1“ 10 



REXAL PEDICLE SYiMPATHECTOIMYi 
E. GRANVILLE CRABTREE^ 

Section of the nei-ves of the renal pedicle and/or ureter for intractable pain 
of renal origin has had some vogue during more than 20 years. The operation 
has been done, both alone and in association with other surgery. It might be 
termed an operation of desperation for that small group of patients in whom 
degrees of pain far beyond toleration are encountered and due' to which lives 
are ruined and drug addiction is common. 

There is no doubt that, like renal suspension, renal pedicle sympathectomy 
has had a varied acceptance as a worthwhile procedure and has passed through 
periods of appro^ml and condemnation, as is common during early employment 
of any procedure of limited usefulness. YTiere operations of this sort are 
introduced, a long tinre is often recjuired for determination of the proper field of 
application. Eventually, it becomes possible for observers to collect recorded 
data on remote results, and go far toward establishing such operations in their 
proper perspective in relation to disease. The operation then assumes its 
rightful place in the armamentarium of surgeiy. Such deductions can be 
safely made only from compilation of long range results, (how does the procedure 
affect whole lives?) and not from determination of the condition of the patient 
at the time of discharge from hospital, or within a few months or a year after- 
operation. 

It is with the purpose of attempting to make some such estimate of the effects 
of renal pedicle sj'^mpathectoniy that I present these few patients on whom the 
procedure was done 3 'ears ago, together with the best available data obtainable 
throughout the intervening years. 

Estimation of the usefulness of this operation must also include something 
of its peculiar occurrence as to type of patient in which intractable pain is en¬ 
countered. A review of the literature shows such pain to occur wholty in women, 
and to occur during the menstrual stage of life. The patients are most often 
of high nervous temperament. There are often other causes for emotional 
disturbances in either personal, family, or economic affairs. The diagnosis of 
neurosis has been reported in almost all the patients. The duration of time 
under which these patients have been laboring under this diagnosis has often 
been long, covering several j'ears in some who were cured of their complaints 
and led normal lives in subsequent years. Uncertainty on both diagnosis and 
result of operation is always a deterrent to surgery. To have a diagnosis of 
some other condition established after one has committed himself to a surgical 
procedure is at least disturbing. Such possibility is ever present in these 
patients. 

Sufficient animal experimentation has been done to demonstrate the physio¬ 
logical condition of kidneys after renal pedicle denervation. 

1 Read at annual meeting, Southeastern Section, American Urological Association, Palm 
Beach, Fla., March 28, 1947. 

= Deceased. 
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Smith, ia his book, The Physiology of the Kidney (1937), indicates that thore 
is undoubted influence on change in blood flow through the kidneys, as a whole, 
and diuresis as two definite and consistent results of denervation. There may 
be some disturbance of the e.xcretion of some solids but, at the time of his writing, 
these effects were not determined. 

The kidney receives an abundant supply of sympathetic fibres by way of the 
thoracolumbar outflow and parasympathetic fibers by way of the vagus. Both 
sensory and motor endings are demonstrable in the renal structures. -No main 
nerve trunks enter the kidney. Denervation consists of isolating and severing 
miniature fibres. 

It has been demonstrated that the kidney can function without neural con¬ 
nections. A reimplanted kidney is adequate for maintenance of life for in¬ 
definite periods in animals. 

From these considerations, any gain in relief of symptoms seems to bo 
purchasable through this type of surgery, with little risk of functional damage 
to the kidney immediately following surgeiy or later on in life. 

Clinical applications of denervation appear in Amonoim literature in 1921 
through Eisendrath’s translation of an article published by Papin and .Vmbard 
(Arch, des Mai. des Reins, 1:1,1921), and Papin’s Guiteras Lecture ia iVmcrica, 
which appears not to have been publislicd in Englisli but appeared in French 
literature in 1931. Wharton and Hughson also reported in 1931 “a now o|)cr- 
ation,” the data for whicli were read in Januaiy 1027, and one patient reported 
was operated on in 1924. Harris and Harris attempted an analysis of renal 
innervation and propounded the theory of the procedure of denervation. Since 
that time, Hess, Hepburn, Stone, Doming, and others have contributed by 
publication of cases or discussion. That Smith included data on the physiology 
of denervation of tlio kidney in experimental animals in his book, The Physiology 
of the Kidney (1937) indicated current interest. 

My attempt to correlate the results of operation by others encountered diffi¬ 
culties, since in some instances operation had been aimed at tire ureter, and 
in others at the renal pedicle. Furthermore, there had been so great a variety 
of types of disease included in the kidneys operated on, and the symptomatology 
for which operation was done was so varied that an impressive, but not too 
attractive list of indications for the procedure resulted. 

Denervation of either the renal pedicle or the ureter has been recommended 
by the authors cited in the appended references .and others noted but not included 
in tlie list for most of the symptoms commonly encountered in "p.iinful women.” 
It has had vogue in bilateral hydronephrosis and hydrouretcr, renal tubcrculm.is, 
early hydronephrosis, anurias, essential hematuria, gastro-intcolinal di-iturbances 
due to dystopia, and some cases of parenchymatous nephritis, in addition to 
the cases of intractable renal pain with normal pyelography, nwo for evidences 
of pelvic and ureteral spasm. 

Personal employment of sympathectomy has been limited to patients uith 
intractable renal pain, without evidence of renal disease. It has bc<'n restricted 
to the renal pedide on the grounds that tlicro is evidence tliat .surgical freeing 
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of the kidney pelvis or of portions of the upper ureter is usually followed by 
some degree of atony of the ureter below the site of operation. 

I have employed renal pedicle sympathectomy in 8 cases which were operated 
on between 1930 and 1946. It is with the purpose of establishing the end results 
in this small group of patients that this report is made. 

A description of these 8 cases which comprise my entire surgical experience 
follows: 


CASE REPORTS 

Casel. Miss H. S., a graduate nurse, aged 24, single, was seen in 1927. The 
presenting symptom was a series of chronic attacks of indigestion, which usually 
ended in spasms of pain referred to the right kidney, right upper quadrant, or 
general abdominal regions. Twelve years ago, appendectomy was done for 
indigestion, but the same symptoms persisted after operation. One and one- 
half years ago, gallbladder, one tube, and the left ovaiy were removed. 

Six months later an operation was done for adhesions. Nine weeks after the 
gallbladder operation, pains in the right kidney became severe, and these were 
accompanied by bladder irritabihty. She soon began to have a low grade fever. 
There had been constant loss of weight and increasmg sense of ill being through¬ 
out this whole 12 year period. Bladder symptoms appeared immediately 
after the gallbladderj^operation. 

During the past summer (5 months) attacks of abdominal pain of rapidly 
increasmg frequency and severity had occurred. These seemed to be of gall¬ 
bladder type and led to exploration of the abdomen. Adhesions only were 
found. From then on, the pains were almost entirely renal in location, ac¬ 
companied by bladder frequency. Pyelography elsewhere was negative. 

When seen in the office, the patient complained of bladder symptoms which 
were constant with exacerbations and accompanied by nocturia of from 2 to 4 
times each m'ght. Attacks of renal pain occurred at least every day and were 
of from 4 hours to 16 hours’ duration. The pain produced a feeling of tension, 
not severe cohc, but was very severe. Occasionally, the patient had had 3 or 4 
days of rehef, but she soon got a “tuning up” feeUng of local unrest after which 
a real attack set in. 

There was doubtful tenderness of the right costovertebral angle. The kidney 
was not palpable. The urine was negative with no growth in culture, and 
guinea pig test showed no tuberculosis. Bladder cystoscopy showed no evidence 
of disease. Pelvic organs were not abnormal. The excretion of phenosulphon- 
phthalein was 15 per cent in 15 minutes on the right side, the same as from the 
left kidney. 

I^elography showed normal kidneys and ureters, except that the right pelvis 
and ureter showed spasm. 

Treatment by ureteral dilatation was carried out with a No. 10 bulb on 3 
occasions in the next 3 months, without relief. During this tune, the patient 
was away from work on vacation. Symptoms continued as before. She had 
gained 3 pounds, but felt no better than while working. 
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Re-examination by retrograde pyelography again showed a normally function¬ 
ing kidney on the right side, but there was spasticity in pyelography as before. 
This time the calyces were a little dilated, probably from overdistention. 

General examination showed long tubular type of chest; the diaphragm was 
low and its excursion was poor. The heart sliadow was of tlie vertical type. 
There was qujte a bit of hilua density and peribronchial fibrosis. There was no 
evidence of tuberculosis. Gastro-intcstinal studies were negative for disease, 
although there was some ptosis. 

All urinalyses were negative. 

The blood picture showed nothing abnormal. 

Renal pedicle sympathectomy was done in Januaty 1030. The kidney 
appeared to bo normal in all respects. There was marked peristalsis of both 
the ureter and pelvis at the time thej’ were exposed in the wound. There were 
two aberrant arteries which entered the upper pole of the kidney. These were 
of such size that severance of them was not done. Only moderately thorough 
sympathectomy could be done because of vessel fixation of the kidney. 

Convalescence was long. Bladder symptoms remained troublesome much 
longer than did renal pains and indigestion. By March 1930, the patient 
reported by letter that she “was feeling fine” and had done so except for the 
first month when her bladder distressed her. 

In March 1931, fifteen months after operation, she reported that there had 
been but one attack of renal pain since operation, that she was working steadily, 
but remained thin. The attack of renal pain was accompanied by a temperature 
of 102° but she had had no medical care during the attack, beyond 2 injections 
of morphine during the acute stage of the pain. 

In 1935 she was e.xamined for general physical condition in Springfield, but 
her doctor made no mention in bis notes of renal p.ain. 

A Christmas card was received in 1939 which stated: “I am feeling fine and 
working every day, thanks to you who made this possible.” 

A final report by letter on January 18, 1917, states that there was conipleto 
relief for 3 years, after which tlio condition recurred but less severe symptoms 
accompanied it. Hysterectomy had been done in 1930, and since then she Inrs 
been uncomfortable about twice a year. The attacks are longer, but less severe. 

I do not attempt to harmonize these conflicting reports. 

Case 3. Mrs. E. C., a nurse aged 31, married, was seen in October 1930. 
A suspension of the riglit kidney had been done in 1928. The symptoms Iciuliug 
to operation were frequency, nausea and vomiting, dull pain in tlie right renal 
region, irregular and painful menstrual periods, and general unhuppinc,-s. 

Following operation, slic returned to hospital and was treated for urinary 
infection which was accompanied by nausea and vomiting, as Iwfore operation, 
fever, pain in right kidney, and swelling of one leg from time to time. She bail 
been out of hospital for about 7 monllis. Her stay in hospital was two montlu 
long. 

The symptoms on .admission were continued dull pain in the right kidney, 
attacks of nausea and vomiting every few weeks, un.able to lie on right side at 
night, and occasional swelling of the right leg. She weighed about 10(1 pounds. 
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The physical examination showed the right kidney was in the proper position 
and that it was not tender. There was evidence of loss of weight. The pelvic 
organs were negative to palpation. There was some evidence of abdominal 
ptosis. Blood pressure was low, 110/65. 

The urine was infected with bacilli. There was a great deal of pus. 

General complaints were dizziness, vomiting, nervous upsets occasioned 
by conditions of her work, swelling of legs at times, and almost constant pain 
in her left kidney region, which was dull and nagging in character. 

The bladder capacity was 180 cc. The attacks of frequency were accompanied 
by general distress. 

A-girdle, provided for her by her physician, seemed to be intolerable. 

She had pmn in her right hip which was thought to be due to right sacroiliac 
disease. 

During the following year, the urine was rendered sterile, but she had seen 
numerous specialists for numerous complaints. In general, there was no im¬ 
provement in any of her complaints. Her gain in weight was but 7 pounds at 
her highest limit', and she soon lost that gain and more. 

She was in the country during the summer, but there were constant series of 
recurring attacks of something or other about her person and she spent more 
time with her doctors than with her employer. 

During several years she was known to have had a low basal metabolism. 
Her physician administered thyroid products. There was no appreciable 
improvement in any of her symptoms, and the renal pain remained paramount 
as an irritating factor in her poor health. 

She was admitted to hospital in February 1930. Aside from some anemia 
and evidence of loss of weight, she showed no abnormal findings in physical 
examination, laboratory tests, or normal routine studies. 

X-rays showed the following: Plain films of the urinary tract showed no 
stones or soft tissue shadows of note. Intravenous pyelography was negative. 
Since the pain was referred to the left kidney, retrograde pyelography was done. 
It was negative. 

X-rays of the sinuses were negative. The cella tursica was also negative. 
Complete gastro-intestinal studies were done. Slight ptosis and gastric residue 
were shown. Neither was considered to be important findings. 

The sacroiliac joints were considered to be normal. The spine was negative. 

Dental films were considered to be negative. 

The bladder urine was negative, culture negative, and the final report on 
guinea pig inoculation was negative. 

On cystoscopy the urethra and bladder were negative. Excretion of indigo 
carmine was within normal limits. Pyelography was considered to be negative. 

Renal pedicle sympathectomy was done on the left kidney. 

The foUowing year was hectic, from an emotional point of view. It was a 
great deal to expect that the years of illness could be Aviped from the calendar 
of her thoughts easily. Her mental state was not improved when she fell into 
the hands of a clinican who left her with the impression that she had renal 



BENAL PEDICDB STlffATnECTOSTr 


753 


tuberculosis, had probably passed a stone, stone might recur, and that there 
was a bunch in her urethra which might be tumor. This all appeared to have 
been based on the past symptoms. Because of the state of apprehension present, 
the patient was re-admitted to hospital and thoroughly studied again. No 
disease was demonstrated. 

Cystoscopic studies 1 year after operation showed the following: The bladder 
urine was clear, negative on examination, sliowed no tuberculosis by guinea 
pig inoculation, and was negative on culture. There was free flow of urine 
from each catheter. The urine was pale from the right side and more con¬ 
centrated on the left. Appearance time on the right was 7 minutes with good 
density of color in 15 minutes. On the right side, the appearance of color was 
delayed 3 minutes more but the concentration of color was good. 

Total phthalein excretion was 70 per cent in 1 hour from the bladder. 

Bilateral pyelography showed what were considered to be normal pyclograras 
and ureterograms. Injection of the left pelvis to the point of distention, but 
not pyelovenous backflow, produced less discomfort than similar distention 
on the right side. 

Three years later, the patient was seen in the office. Tlio b.asal metabolic 
rate was minus 15. She was continuing on thyroid medications, felt better 
than for some years, and was doing full work as a nurse in a private family. 
There had been no recurrence of the renal pain since operation. 

Twelve years later, there had been marked gain in weight; slio had continued 
uniterruptedly at her occupation; yet, maintained a solicitude for licalUi which 
continued to be a handicap except in those circles where discussions of health 
and hospitid o.vperienccs have conversational value. 

Case S. Mrs. A, D., aged -10, married, was seen in December 1932. The 
past his*o j was uneventful, save for three pregnancies without complications. 
There had been no operations. Catamenia was regular and her jicriods normal. 

The present history began suddenly in Alay 1932. Her physician found her 
to have pyuria, which he cleared by medications, Tlicre was pain in llio right 
kidney at that time and ever since, although the urine became free of infection. 
The pain was completely disqualifying. 

Following the onset of pain, there began a scries of examinations for nuraermu 
complmnts which led to a variety of diagnoses, ffer medical advisor made a 
diagnosis of gallbladder disease, ifer surgeon considered her to liavo no g:dl- 
bladder disease. rVnothcr medical consultant made the diagnosis of renal 
ptosis, or hydronephrosis, and still another a di:igno.iis of dilated colon, tier 
gynecologist found her pelvic organs negative. 

There were, at no time, urinary symplonui. 

The patient was a tall, thin woman who weighed lOS pounds. Tlierc was 
tenderness about the right kidney to deep palpation, but no mass, and the 
kidney was not ptosed. There was more tciKlcrncss in the region of the gall¬ 
bladder than in the renal region. The urine was negative. The culture and 
guinea pig tests were negative. 'Die Hinton test was neg.ntivc. 

Complete gallbladder and g;u.tro-ioIC5tmal .studies lu-re made. 'Hicse nere 
negative. The blood pressure was 170/90, 
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Eetrograde pyelography was done. The bladder showed no disease. 

The right kidney appeared to be sh'ghtly larger than the left. There were 
no shadows suggesting stones. After injection, the right pelvis was a little 
large but showed no deformity. Both ureters were negative and appeared to 
be of normal calibre. 

Renal sympathectomy was done in December 1932. There was nothing 
abnormal noted when the kidney was exposed. 

Operation left the patient \vith a tender wound for some months. This gave 
pain but not of the character of her original pain, nor nearly so severe in type. 
She gained in weight from 103 to 168 pounds. 

In 1936, she was taking thyroid extract on doctors orders, and her uterus 
had become enlarged from fibroid. Intravenous urography showed no changes 
in the urinaiy channels, and the function of the right kidney was similar to 
that of the left and within normal range. 

In 1939, a divorce having intervened, she was re-examined when she brought 
her daughter in for examination. She no longer had pain about her wound, 
was still taking thyroid tablets, and was supporting herself by working as a 
buyer for a department store. 

A final report, made by her physician in January 1947, states that the patient 
has become hypertensive, but she has bad no significant kidney trouble since 
operation. 

Case 4- Mrs. G. S., aged 34, married, was seen in March 1937. She had 
always been healthy until the first of 3 pregnancies 12 years ago, when she had 
pyelonephritis which persisted through the 2 subsequent pregnancies and was 
still present at examination. She had no treatment of her persistent urinary 
infection, but had veiy little in the way of symptoms suggesting it. 

Four years ago, she began to have severe pain in the right kidney, for which 
(ystoseopy and pyelography were done elsewhere. The findings were urinary 
infection and spasticity of the ureter on the right side, which was the seat of 
her pain. The ureter was dilated 6 or 7 times without relief of pain. There 
had been no treatment for 3 years. 

During the 3 years without treatment, there continued to be pain in the 
region of the left kidney which was apt to have exacerbations lasting as long as 3 
days. There was an ache at all times. The pain was frequent until she had had 
to remain in bed much of the time for the past 6 months. The fever usually 
disappeared at the termination of the acute attack of the pain. 

The patient was a short, stocky woman. She had some pyorrhea. Con¬ 
siderable tenderness was elicited along the course of the meter and about the 
left kidney, both anteriorly and posteriorly. Pelvic examination showed a 
lacerated cervix. There was some tenderness of the uterus on motion. 

The urine was found to be hazy and showed a little pus; culture yielded 3 coli. 

Cystoscopy showed a normal bladder, ureters, and methra. The urine 
from the right kidney was negative, including culture. That from the left 
was hazy, showed small trace of albumin, and a few bacilli. The phenolsulphon- 
phthalein test showed 20 per cent from the right and 20 per cent from the left 
side in 15 minutes. 
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ITincIings at this time were essentially negative, except for the history of 
almost unbearable pain. This pain was entirely referable to her lone left Idclney. 
It was almost constant, very severe, and not related to anything in the normal 
course of living or her menstrual cycle. 

The urine was entirely normal in all respects. She had been shown to be 
sensitive to diodrast, she reacted to adrenaline, and was free from obvious 
evidences of any other allergies. 

Pyelographic and cystoscopic studies showed her to be normal e.xcept for a 
small ureteral orifice on the left. 

X-ray studies showed her to have some calcified glands on the left side of the 
abdomen. The pyelography was entirely normal. 

Renal function tests were within normal range. 

General examination was negative for disease. 

Paravertebral block of the ninth, tenth, and eleventh thoracic nerves brought 
immediate and complete relief of all symptoms. After a few hours, the pain 
returned with increased severity. This was done by Dr. Poppan of the Leahy 
Clinic. 

After discussion of possibilities, it was decided that a joint operation by Dr. 
Poppan and me should be done. Dr. Poppan sectioned the above ganglia and 
I deneiwated the pedicle of the kidney. Markedly active peristalsis was obvious 
as in the other cases reported during surgery. 

Convalescence was uneventful. 

The immediate result was complete relief of pain on the same basis as was 
accomplished by injection. This relief has been permanent. 

Dr. Leo Gibson of Syracuse, New York, had examined her for what he con¬ 
sidered to be back strain. Pyelography was normal, and Dr. Gibson concluded 
that there was no reference of the pain to the kidney. 

A Christmas card, 1946, reported all well. She has now reached a new height 
of accomplishment and is assistant professor of bacteriology in a well known 
school of nursing. A more full description of her state of health as of January 
1947, indicated back strain for which braces are worn. In the judgment of her 
present physicians, the kidney plays no part in the present difficulties. 

Case 6. Mrs. C. M., aged 40, married, was seen in November 1942. This 
patient introduced still another variation from the usual in this group of in¬ 
tractable pain patients in that her pain was always absent during the catamenia 
and pregnancy but returned after termination of either. This relationship is 
substantiated by the work of Saitz, who showed the influence of the catamenia, 
on the motility and calibre of the urinary tract. Surgery was not successful 
and may be considered to have brought out the fact that purely mechanical 
measures are not I'eplacements for some other factors, like endocrines, about 
Avhich less is known than about cutting procedures. Much remains to be done 
in endocrinology. 

There had been pain in relation to the left kidney for 6 years. It was almost 
entirely disqualifying at times and periods of several weeks in bed had been 
repeatedly forced upon an ambitious woman. This pain was always entirely 
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relieved by the onset o£ the catamenia. It was almost always present in the 
interim between periods. The pain was dull to very sharp in character. There 
were times when there was no relief from it, either when lying down or at work. 
The patient was clearly not a neurotic. 

One pregnancy terminated 2 years ago. ^Uter the second month of pregnancy 
the pain entirely disappeared and she had a glorious time for the duration of 
pregnancy. As soon as the catamenia was established after delivery she began 
to have pains again. 

Pain was entirely related to the left kidney. It consisted of a bad cramp 
wliich lasted for about 20 minutes and then cased off to re.asonablo comfort. 
There was never fever. Pains came as far apart as 2 weeks and then there were 
times when they occurred as often as C to 7 times a day. At those times, she had 
to remain in bed and was never free from pain. The bowels were always nor¬ 
mal without catharsis. Catamenia was never troublesome. 

Examination of the bowels by x-ray showed nothing abnormal. Blood 
pressure had been recorded elsewhere above 200 systolic. There had been a 
pre-eclamptic condition during her one pregnancy. The eyes were prominent. 
The thyroid was prominent. The pulse was 100 most of the time. A medical 
consultant considered her not to be a case of thyrotoxicosis. Blood pressure 
was 150/90. All urological data were negative for any form of disease which 
urologists recognize. The atTcctcd kidney showed a double pelvis, but no 
disease in either pelvis. 

Denervation of the renal pedicle was done. The unusual findings were an 
aberrant artery on the posterior side of tlio kidney which was not situated at 
such a place as to embarrass the ureter or the pelvis. Otherwise, the kidney 
was entirely normal. 

The end results were not good. There was no evidence that tlio operation , 
had improved her condition, in any way. She was placed in the hands of an 
endocrinologist whose efforts were as unproductive of bcnclicial results as had 
been the surgeiy. 

A future generation of endocrinologists will take on this typo of patient and 
perhaps point with scorn to the procedures which have been employed with 
such unsatisfactory results. 

Personal communication in January 1917, states that slic has been in no way 
benefited by her operation. 

Case 7. Miss K. G., aged 31, single, was seen in I'ebruary 1911. She had 
always had excellent health until 3 years ago. At that time she hail continuous 
right back pmn, referred to the right groin. This led to removal of her gall¬ 
bladder. During convalescence from tliat oix:rntion, she had 7 d.ay.s of acute 
pyelonephritis. 

A few months after ojieration, she had attacks of revere pains in the right title 
which c.ame its frequently as every few days. The pain was ttiitl to have l/een 
accompanied by blood in some instances. Morphine seldom relieved the jerin 
and she was etherized at times for it. She ptrsted 3 calculi, all of which were 
recovered, but none analysed. Passage of Uic calculi did not give complete 
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neg CONCLUSIONS 

’^tenal pedicle sympathectomy is an operation worthy of a place in 
i^ntarium of surgery if viewed with the concepts in mind that di. 
iifficult, possible only by exclusion, and that the procedure is one of ■ 
rationale is but partly understood. In that respect, it may be clas 
'most similar nerve section operations. 

. There is both animal experimentation and clinical data indicative 
for the kidney and the individual, even when lone kidneys are operated 
The fact that the condition appears to occur only in women during tl 
struating portions of their lives, indicates a probable relationship to tlv 


crine system as causal agent. 

Results of surgery in 8 patients indicates complete relief of symptoms ii 
noted after 15, 12, 10, 5, and 1 year. 

One patient is a complete failure. This patient has been followed for - 13 

One patient should be considered a failure although there w'as complete 
for 3 years, and when pain returned it was of different character than tha 
which operation was done. This patient is 17 years from operation. 

One patient appears to be a successful operative result. The complete rc 
of pain for 2 years has been followed by symptoms in the same area of the bo 
Even though other diagnosticians have exonerated the kidney from participati 
in present complaints, full claim for relief can hardly be made. 
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relieved by the onset of the catamenia. It was almost always present in the 
interim between periods. The pain was dull to very sharp in character. There 
were times when there was no relief from it, either when lying down or at work. 
The patient was clearly not a neurotic. 

One pregnancy terminated 2 years ago. After the second month of pregnancy 
the pain entirely disappeared and she had a glorious time for the duration of 
pregnancy. As soon as the catamenia was established after delivery she began 
to have pains again. 

Pain was entirely related to the left kidney. It consisted of a bad cramp 
which lasted for about 20 minutes and then cased off to reasonable comfort. 
Tliere was never fever. Pains came as far apart as 2 weeks and then there were 
times when they occurred as often as 6 to 7 times a day. At those times, she had 
to remain in bed and was never free from pain. The bowels were always nor¬ 
mal without catharsis. Catamenia was never troublesome. 

Examination of the bowels by x-ray showed nothing abnormal. Blood 
pressure had been recorded elsewhere above 200 systolic. There had been a 
pre-cclamptic condition during her one pregnancy. The eyes were prominent. 
The thyroid was prominent. The pulse was 100 most of the time. A medical 
consultant considered her not to be a case of thyroto.vicosis. Blood pressure 
was 150/00. All urological data were negative for any form of disease which 
urologists recognize. The affected kidney showed a double pelvis, but no 
disease in citlicr pelvis. 

Denervation of the renal pedicle was done. The unusual findings were an 
aberrant artery on the posterior side of the kidney which was not situated at 
such a place as to embarrass the ureter or the pelvis. Otherwise, the kidney 
was entirely normal. 

The end results were not good. There was no evidence that the 0 ])oration 
had improved her condition, in any way. She was placed in the hands of an 
endocrinologist whoso efforts were as unproductive of ireneficial results as had 
been the surgery. 

A future generation of endocrinologists will lake on this tyjro of patient and 
perhaps point rvith scorn to the procedures which have been employed with 
such uns.atisfactory results. 

Personal eortrmunication in January 1017, states tliat she has been in no way 
benefited by her operation. 

Case 7. Miss K. G., aged 31, single, was seen in February 1911. She lixul 
always had excellent health until 3 years ago. At that time she bad continuous 
right back pain, referred to the right groin. This led to removal of her gall¬ 
bladder. During convalescence from tlmt operation, she had 7 days of acute 
pyeloncpliritis. 

A few months .-ifter operation, she had attacks of severe pains in the right side 
which came xis frequently as every few days. Tlie pain was said to liave l/ceii 
accompanied by blood in some instances. Aforpliinc seldom relieved rise p;un 
and she was cllicrizcd at times for it. She pxusscd 3 cxdculi, sdl of wliicli were 
recovered, but none analysed. Pxissagc of the calculi did not give comiilotc 
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Findings at this time were essentially negative, except for the history of 
almost unbearable pain. This pain was entirely referable to her lone left kidney. 
It was almost constant, very severe, and not related to anything in the normal 
course of living or her menstrual cycle. 

The urine was entirely normal in all respects. She had been shown to be 
sensitive to diodrast, she reacted to adrenaline, and was free from obvious 
evidences of any other allergies. 

Pyelographic and- cystoscopic studies showed her to be normal except for a 
small ureteral orifice on the left. 

X-ray studies showed her to have some calcified glands on the left side of the 
abdomen. The pyelography was entirely normal. 

Renal function tests were within normal range. 

General examination was negative for disease. 

Paravertebral block of the ninth, tenth, and eleventh thoracic nerves brought 
inunediate and complete relief of all s 3 unptoms. After a few hours, the pain 
returned with increased severity. This was done by Dr. Poppan of the Leahy 
Clinic. 

After discussion of possibilities, it was decided that a joint operation by Dr. 
Poppan and me should be done. Dr. Poppan sectioned the above ganglia and 
I denervated the pedicle of the kidney. Markedly active peristalsis was obvious 
as in the other cases reported during surgery. 

Convalescence was uneventful. 

The immediate result was complete relief of pain on the same basis as was 
accomplished by injection. This relief has been permanent. 

Dr. Leo Gibson of Syracuse, New York, had examined her for what he con¬ 
sidered to be back strain. Pyelography was normal, and Dr. Gibson concluded 
that there was no reference of the pain to the kidney. 

A Christmas card, 1946, reported all well. She has now reached a new height 
of accomplishment and is assistant professor of bacteriology in a well known 
school of nursing. A more full description of her state of health as of January 
1947, indicated back strain for which braces are worn. In the judgment of her 
present physicians, the kidney plays no part in the present difficulties. 

Case 6. Mrs. C. M., aged 40, married, was seen in November 1942. This 
patient introduced still another variation from the usual in this group of in¬ 
tractable pain patients in that her pain was always absent during the catamenia 
and pregnancy but returned after termination of either. This relationship is 
substantiated by the work of Saitz, who showed the influence of the catamenia, 
on the motility and calibre of the urinary tract. Surgery was not successful 
and may be considered to have brought out the fact that purely mechanical 
measures are not replacements for some other factors, like endocrines, about 
which less is known than about cutting procedures. Much remains to be done 
in endocrinology. 

There had been pain in relation to the left kidney for 6 years. It was almost 
entirely disqualifying at times and periods of several weeks in bed had been 
repeatedly forced upon an ambitious woman. This pain was always entirely 
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CONCLUSIONS 

tenal pedicle sympathectomy is an operation worthy of a place in the arma- 
y/entarium of surgeiy if viewed with the concepts in mind that diagnosis is 
iifficult, possible only by exclusion, and that the procedure is one of which the 
rationale is but partly understood. In that respect, it may be classed with 
most similar nerve section operations. 

. There is both animal experimentation and clinical data indicative of safety 
for the kidney and the individual, even when lone kidneys are operated upon. 

The fact that the condition appears to occur only in women during the men¬ 
struating portions of their lives, indicates a probable relationship to the endo¬ 
crine system as causal agent. 

Results of surgery in 8 patients indicates complete relief of symptoms in 5, as 
noted after 15, 12, 10, 5, and 1 year. 

One patient is a complete failure. This patient has been followed for 4 years. 
One patient should be considered a failure although there was complete relief 
for 3 years, and when pain returned it was of different character than that for 
which operation was done. This patient is 17 years from operation. 

One patient appears to be a successful operative result. The complete relief 
of pain for 2 years has been followed by symptoms in the same area of the body. 
Even though other diagnosticians have exonerated the kidney from participation 
in present complaints, full claim for relief can hardly be made. 
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TESTIS TUMORS: REPORT OX 250 C.VSES' 

LLOYD C. LEWIS 

PATIIOLOQV 

Interpretation of the cellular structure of tumors of the testis requires not c 
experience with the microscopic pattern of carcinoma but also a working kne 
edge of cmbryological histology. The varied structure of testis tumors su^sw' 
tliat no one method of treatment would be adequate. Since -13 per cent of 
250 patients had proven metastasis on admission to Walter Reed General II 
pital and in an additional 28 per cent metastasis eventually developed, it is "•' 
vious that only a few could bo cured by simple orcliiectomy alone. Orchiectomy 
plus radiation therapy lias proven satisfactory only in the case of seminoma. 
The apparent confusion in the classification of testis tumors has come about from 
the use of ill-defined terminology. Aa a result, many urologists have treated 
testis tumors by simple orchiectomy and radiation therapy because the results 
of radical orchiectomy without radiation therapy have not been satisfacloiy. 
Chevassu wrote; "A classification is not a catalog. It docs not only register, it 
must explain." A clinico-pathological chissification of testis tumors indicates 
tliat surgical treatment should be axtended and radiation therapy rationalized. 

Tumors of the supporting tissues of the testis, connective tissue and the blood 
vessels are similar to those produced in other parts of the body and will not bo 
discussed here. No sarcomas or endotheliomas were seen in our patients of 
military age. 

Specific endocrine tumors of the testb arc composed of the interstitial cells 
of Leydig. Two or 0.8 per cent of our cases were interpreted as benign inter¬ 
stitial cell tumors, occurring in marvelously well developed men of 25 and 37 
years. These tumors, while usually benign, may become malignant. Fresh tis¬ 
sue examination after section revealed reddish-brown solid tumors occupying the 
entire testis without gross evidence of remaining tubular elements. The tumors 
consisted of proliferating interstitial cells filling the septa and compressuig the 
testis tubules. These large eosinophilic clear cells of indefinite outline showed 
small oval nuclei. No mitotic figures were seen in our specimens. The diagno¬ 
sis would be difficult from frozen section. Both patients after radical orchiec¬ 
tomy are well over IJ years. The radical gland dissection did no liann but possi¬ 
bly was not indicated. The radiosensitivity of this tumor has not been slmlitd. 

One of the common testicular tumors, the seminoma of Chevassu, is histolog¬ 
ically identical to the seminoma or dysgenninoma of the ovary. It is also very 
similar to a tumor of the pineal body. It probably is of germ cell origin. The 
seminoma, dysgerminoma, spennatocytoma, or wliatovcr name we may wish to 
call it, deserves special consideration because it beliavcs as a clinimil entity, 
having the features of relatively slow growth, dehiycd metasta.sis, remarkable 
radiosensitivity and warrants a good prognosis. Its radioscnsitivity simulates 
the lymphoma. The seminoma is a rounded or lobulatcd, .‘■olid grayLsh-wliite 
tumor wliich tends to compress, displace, but rarely to invade, the seminiferous 
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This tumor can frequently be recognized on the microscopic slide with- 
.f the microscope by its lobulation, its dark blue basophilic staining 
/ty. It is composed of large clear polyhedral cells with small but darkly 
ing nuclei laid down in sheets or strands, occasionally presenting a suggestion 
cinar formation. Mitoses average 2 to 3 per high power field. Any similar 
nor with more evident mitosis is considered ah atypical seminoma. Serial 
hions of the entire tumor might disclose embryonal tumor elements and we 
ost consider this possibility. Hemorrhage into or around these tumors is ex- 
ledingly rare but tendency to spontaneous necrosis is common. The lymphoid 
ells seen along the fibrous septa adjacent to blood vessels in a certain percentage 
,of seminomata are not regarded as part of the tiunor. There is little difference 
in behavior, radiosensitivity or prognosis of seminoma with or without lymphoid 
stroma. That is not the differentiating factor between seminoma and the so- 
called embryonal carcinoma. After the tumors have been entirely destroyed by 
x-rays in dosage of only 600-800 r delivered in 6 to 7 days, the small areas of 
dead cells in areas of spontaneous necrosis remain to establish the tentative diag¬ 
nosis. Seminoma occurred in 109 or 43 per cent of our cases. Metastasis was 
demonstrated on admission in 15 per cent, retroperitoneal metastatic nodes were 
removed in an additional 10 per cent. Late metastasis occurred in an additional 
4 per cent following surgery. 

Seminoma is the common tumor of the atrophic or maldeveloped testis. 
Thvelve of the 13 tumors in cryptorchids were seminomas. The 3 tumors oc¬ 
curring in patients with mumps atrophy and the 5 found in patients ‘with trau¬ 
matic or idiopathic atrophy were seminomas. At this point we might add that 
the incidence of testis tumors in soldiers durmg World War II was approximately 
1 per 10,000 troops. By calculation, if we accept the incidence of cryptorchism 
in adults after Campbell as 0.23 per cent, the incidence of testis tumor in un¬ 
descended testes is 22 per 10,000, occurring 22 times as commonly as seen in 
nonnally descended testes. Our e.xperience paralleled Gilbert’s finding that 
neither orchiopexy nor spontaneous descent have any lessening influence on the 
development of tumor in a ciyptorchid. 

The large group of testis tumors wdiich fall into the general categ iry of tera¬ 
toma testis, presents a difficult pathological picture for interpretation. Ewing’s 
concept of a totipotent cell capable of producing undifferentiated tumors, tumors 
of oneor more primitive germ layer, tumors of immature or embryonic, mature or 
adult structure demands om serious consideration, for one cannot conceive of 
various teratomatous elements of the tumor metastasizing to distant parts as a 
tumor embolus. Such a migration would bo expected to produce infarction and 
this has not been noted. In certain cases the most malignant ceUs of a mixed 
tumor may metastasize, leaving behind the less invasive structures. 

Classification of testis tumors according to their morpnological pattern, un¬ 
differentiated carcinoma, adenocarcinoma, papillary carcinoma and teratocar- 
cinoma may enable the pathologist to sort out his specimens but gives the clin¬ 
ician little aid in selection of a plan of therapy nor in prognosis. A division of 
this group of tumors into embryonal carcinoma and teratoca'rcinoma results in 
some benefit to the surgeon but there is no generally accepted concept as to what 
these terms imply. To one group of workers embryonal carcinoma impUes any 




